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PHYSIOLOGICAL CONSIDERATIONS. T

its appendages resemble the skin in being furnished prin-
cipally with dilator fibres.

All the evidence goes to show that vasoconstrictor fibres
are, under ordinary circumstances, constantly conveying
impulses of moderate strength, which keep up in the arteries
that moderate degree of contraction which 1s spoken of
as “tone.” This activity may be either augmented or
diminished, so that either narrowing or widening of the
vessels may be induced by agencies operating upon the
vasoconstrictors. On the other hand, there 1s no evidence
of continuous activity on the part of vasodilator nerves, so
that any agency acting upon them can only lead to dila
tation of the vessels.

Moreover, the influence of the dilators is principally
local, and their activity is usually part of a reflex process ;
whereas the constrictors may act either locally or over
extensive areas.

The existence of vasomotor and vasodilator nerves of
arteries has been recognized for many years, but the
occurrence of vasomotor nerves in the portal vein was
only proved in 1890, and in the superficial veins of the
extremities in 1893.!

Vasomotor centres. Vasoconstrictor nerve fibres may be
described as arising from three orders of cells: (1) Cells
in the medulla oblongata, from which fibres pass partly to
the nucler of certain cranial nerves, and partly down the
lateral columns of the cord, to end, in either case, in close
relationship to vasomotor cells of the second order. (z)
Cells situated at various levels in the cerebro-spinal axis,
and giving off fibres which pass out in cranial and spinal
nerve-roots to sympathetic ganglia. Cells of the second
order are normally subordinate to those of the first, but

VHowell, American Text-Book of Fhysiology, 1896, p. 483,




























































HISTORY. 27

with cardiac disease; and some, he frankly admits, are of
doubtful value.

The third chapter contains an elaborate study of the
disease from various points of view, the pathology in
particular being discussed at great length. Raynaud here
propounds his theory of a spasm of arterioles and venules
in the affected parts, and he suggests, in a cautious way,
that electricity may prove to be of value in treatment.

In his article in the Dictionary, Raynaud reasserts as
the two characteristic facts of the disease the absence of
demonstrable changes in the vessels and the symmetry of
the lesions, and he mentions that he has seen a case
associated with a sclerosed condition of the skin. In the
TVesis he had said that the pulse in the arteries of the
affected limbs never ceases to be perceptible, though it
may be altered. He now admits that the large arteries
may share in the spasm, so that the radial pulse may be
temporarily effaced.! Considerable portions of the third
chapter of the Zhesis are reproduced in this article.

The New Researches include six new cases of the disease,
two of them being specially important because narrowing of
the arteries of the fundus oculi could actually be seen with
the ophthalmoscope, and several of them because of the
great benefit received from electrical treatment. In one of
the six patients, the gangrene was not strictly symmetrical,
and this raises grave doubts in Raynaud’s mind as to its
right to be classed with the others. In this paper he de-
velops more fully his theory of the disease, suggesting that
the vascular contraction is reflex, that the starting-point of
this reflex action is sometimes an irritation of the generative
organs of the female, but more commonly a cutaneous
temperature-impression, and that the occurrence of the

1 Zhesis, pp. 107, 113 ; Nowv., Dict., Xv., 651,
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ETIOLOGY. 41

involved both hands, and occurred in cold weather only.
Among the collected cases are three instances in which a
child of a female patient showed a tendency to suffer from
Raynaud’s phenomena; one of these is Case xv. in the
Tests.

Occupation. This is of importance chiefly in so far as
it entails exposure to cold. It is possible, however, especi-
ally in the case of females, that a sedentary occupation may
contribute as a cause by fostering a neurotic constitutional
tendency. The following are the occupations, where these
are recorded, of the male patients among the collected
cases: farm-worker (3), traveller, peddler, car-driver, omnibus-
conductor, carter, ballaster, footman, groom (z), colonel,
hussar, mason (2), labourer (z), quarryman, builder, drill-
instructor, schoolboy, teacher, waiter (2), house-painter,
journeyman printer, locksmith (2), bookbinder, door-keeper,
potman, lawyer (2), and merchant. It will be seen that
the occupations in the earlier part of the series involve
constant exposure to the elements, and as to the remainder,
the teacher was a poor lad who taught languages to
beginners during the day, and studied at night in a cold
room ; the door-keeper was much exposed, and had been
a policeman for many years; the potman became ill after
exposure to cold, and one of the lawyers suffered in con-
sequence of driving several miles in an open sleigh on a
winter's night. But in a number of cases the occupation
had no obvious connection with the disease. Another
patient whose case has been published was a sailor.

The occupations reported as having been followed by
the female patients are these: domestic servant (8), house-
wife (3), charwoman, worker in the fields, washerwoman,
seamstress (4), machinist, weaver (2), mill-worker (2),
laundress, florist, French polisher, polisher of plate, confec-











































































66 RAVYNAUD'S DISEASE.

abnormal contraction which is generally limited to the
smaller vessels extending up to the larger arteries. Thus,
in Case iii. of Raynaud’s Z%esss, the one radial pulse became
very feeble and the other almost imperceptible, and the one
proof that there was no clot obstructing the calibre of the
vessel consisted in the regularly recurring appearance and
disappearance of the pulsations. More frequently, how-
ever, any alteration in the pulsation of the larger arteries is
such as may be attributed to the increased resistance in the
periphery, or to the constitutional effects of the cause
(emotivn, cold, etc.) that excited the attack.

An interesting and important observation on the state
of the blood in local syncope has been published by Colman
and Taylor. A girl, aged 1o, was the subject of Raynaud’s
disease which did not go beyond the stage of syncope.
There was no blood or blood-colouring matter or albumen
in the urine, Blood was removed for examination on several
occasions from an ischaemic finger. This was done by
putting a ligature loosely round the finger before the attack
was expected, and drawing it tight when ischaemia was
established. The insensitive finger was incised and was
not squeezed. The blood was transferred to the slide by
contact, and quickly covered with a thin glass. It was then
found that the liquor sanguinis was coloured ; many red
corpuscles were shrivelled and irregular ; some were nearly
normal in shape but devoid of colour, The white corpuscles
were normal in appearance. There was no increase of
haematoblasts, There were no blood-plates. In short, there
was a condition of haemoglobinaemia, though there was no
haemoglobinuria. It must not, however, be assumed that
the blood is usually or even frequently in such a state
in an attack of local syncope,

If local syncope attack a part frequently and severely, it

- ——" ——
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LOCAL SYNCOPE. 67

tends in the long run to produce a thin, conical form and
parchment-like appearance. Very often, however, no such
change is produced ; and Raynaud mentions the case of a
young lady whose fingers, though they had long been liable
to become dead, were yet extremely gross and soft.! More
over, even when the shape of a part has become altered
by the long duration of the impaired blood-supply, some
improvement may take place if the circulation 1s thoroughly
restored. Thus Rognetta (1834) tells of a countryman
whose hands and feet had been affected from time to time
for four years with the variety of gangrene which some called
“white.” The fingers were white, conical, and cold as ice;
the two last segments atrophied and mummified, and the
last segments completely insensible. In the earlier years of
the disease this *glacial torpor or asphyxia of the digits”
lasted only a few days, but on the present occasion it had
continued for four months. Dupuytren treated this man
by bleedings from the arm, poultices, and moderate diet,
and after eight days the hands and feet were restored as if
by magic to a healthy state, the fingers even appearing to
lose to some extent the conical shape which they had
manifested before treatment began.

The relative frequency with which the thumb escapes
probably depends partly on the fact that it is shorter and
thicker than the fingers, and thus possesses a relatively
smaller cooling surface, and partly on the anatomical
arrangement of its blood supply. 1In one of Affleck’s cases,
the right hand suffered more severely than the three other
extremities, and as no brachial, radial or ulnar pulse could be
felt on this side even after the girl had been dismissed from
hospital, and as, although the patient was right handed, the
right arm was somewhat smaller than the left, it was con-

VT hesis, Case ii.
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LOCAL ASPHYXIA. 75

unmarried, who had intermittent fever at 12, “low fever”
at 23, and about ten severe quinsies, the last and worst at
21. Menstruation was always behind time but rather pro-
fuse. The last quinsy left her very weak, and she became
liable to cold nose about a year afterwards, the first attack
taking place after she had been out on a very cold day.
Her hands and feet remained quite healthy. Her nose was
always worse in winter, but was liable to “die” even on
a very hot day in summer. It would not remain in a
normal state for two hours unless she kept absolutely still.
Movement was the principal agent that caused the attacks,
the nose getting “bluey-red” and cold to the very root,
and very painful. Friction would not remove the attack,
nor would a hot room prevent it. Even going to bed in a
warm room did not ensure speedy relief.!

The immediate agent in causing an attack in this case
was obviously not any emotion connected with movement,
but the cooling influence exerted by air in motion upon
the susceptible part. Thus the patient did not dare to go
to the seaside.

As was pointed out in considering local syncope, cyanosis
and syncope may be present simultaneously. For instance,
the distal portions of the fingers may be white, while the
remaining portions of the hands are livid, and this may
continue for hours together ; or the fingers and toes may be
white and the hands livid. In the case of a patient of
mine who had paroxysmal cyanosis of both hands and
one foot, it was reported that the backs of the ears were
almost constantly yellow,

Local asphxyia may occur at any age. Several cases
have been recorded as beginning so late as the seventh
decade of life, and the disease is by no means rare in

1 No 79, p. 228.
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still from time to time a tendency to diarrhoea, but for some
months past she has remained free from vomiting, and the
parents agree that she is not losing ground.

The following is a summary of the other case, which
illustrates several unusual but important aspects of the
disease.! The patient was first seen by me in May, 1893,
when she was twenty months old. Local cyanosis had
commenced in the feet about three weeks previously, and
by the time of the visit, the second left toe was quite black,
and a small ulcer had formed on the right great toe. The
child was the subject of congenital hydrocephalus. There
was a very striking discoloration of the skin over a large
part of the body which was said to have been present from
birth, and to have been indeed more general at birth than
now. This was in the form of a bluish red mottling which
was seen in patches in almost all regions of the body—face,
trunk and limbs. Exposure to cold and crying always
intensified this, while warmth diminished it. Most of it
disappeared on pressure, and the individual vessels could
not, as a rule, be recognized. In the face, the mottling
was especially marked over the prominences, and it was
also present on the ears. There was some on the upper
part of the chest in front and on the back of the neck, and
there was a patch lower down on the back. More or less
of it could be seen over the whole extent of the arms.
The palms of the hands and most of the fingers were very
red with some whitish mottling. The discoloration was
well marked on the left buttock and in slighter degree over
both lower limbs down to the feet. There was a good deal
of redness about the feet,

During the next six months, the child’s condition

! A detailed account of the earlier stages of this case was published
in 1894 ; No. 117, pp. 267-279.



78 RAYNAUD'S DISEASE.

improved somewhat, and the blackness of the toe was
replaced by blueness. In the course of the winter, how-
ever, she suffered much from the cold and was constantly
crying; a dark blue, almost black, spot was frequently
present on the middle of each cheek ; the feet swelled up and
became more discoloured under the influence of cold, and
the toe did not look so well. Moreover, since the date of
her first visit, patient had been found to have a hernia of
the mucous membrane of the trachea through a gap in its
anterior wall. There was nothing to call for remark in the
family or early personal history, or in the state of the viscera
other than the brain. Patient was subject to colds and
conjunctivitis, and was a noisy breather—for which her
narrow, highly arched palate was perhaps in part respon-
sible. The usual causes of Raynaud’s disease could be
excluded. Things got worse again in February, 1894, and
blisters appeared on the first right and third left toes. The
gums became swollen about the same time, and the discolor-
ation of the face and limbs was worse than I had yet seen
it. In the course of examination, however, the child fell
asleep, and her colour then improved in an extraordinary
manner.

Some time later, improvement set in again, and the
piece of tissue that was actually lost from the second left
toe was surprisingly small. The nail was also shed, and
replaced by a new one. By the summer of 1895, there
was no local asphyxia in the usual sense of the expression,
but the discoloration was still present on the face, ears,
buttock and extremities, and still varied with the tempera-
ture of the atmosphere. In February, 1896, she had an
attack of erysipelas of the right arm. She recovered from
this and had good health till September, 1897, when she
had an attack characterized by sickness, haematemesis and
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convulsions, and ending fatally after thirty-three hours.
She was six years old when she died.

Apart from the hydrocephalus (which is noteworthy from
the point of view of etiology) and the tracheocele, two
features connected with the discoloration of the skin
deserve attention: first, its widespread, almost universal
distribution ; and second, its presence at birth, and per-
sistence throughout the whole of life. But before com-
menting on these, it will be well to allude to a few other
recorded cases which in one detail or another present some
resemblance to my own.

Féré tells of a waiter who at the age of 40 began to
suffer from epileptic attacks. Somewhere about the same
time he became liable to local asphyxia of the hands, feet
and nose. After he entered the Bicétre, at the age of
48, it was found that his ears also would get violet, and
it was noted that the whole surface of his body, both
trunk and limbs, was marbled over with violet patches of
a tint slightly less deep than that seen on the nose and
digits. This colour was momentarily effaced by pressure,
and became less marked in the great heat of summer.
The heart and lungs were normal. Ultimately a small
slough developed on one toe, but, although for a time
the appearances in the feet were very threatening, the
patient was improving when he left the institution.

Féré and Batigne report the case of a lad of 19, an
epileptic subject, who had been liable all his life to attacks
of local syncope, which affected his fingers both summer
and winter, and his feet in winter only. On different parts
of his body there were patches of a tint which varied
between rose and violet. These identical patches had
been present from infancy. The largest was on the lower
part of the right thigh, and there was another on the
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left thigh, whilst others were situated on the trunk, and
a small one was present on the left upper limb. They
were effaced by pressure, and when the patient was warm
in bed could scarcely be detected. The writers describe
these congenital and permanent vascular spots as cutaneous
angiomas (naevus vascularis planus), the histological con-
dition being a dilatation of the vessels in the papillae of
the skin. Cutaneous sensibility, though much diminished
in other parts of the body, in this case was found to be
normal in the angiomatous patches.

In one of Southey’s cases, the whole cutaneous surface
became readily mottled on exposure, and after a time
this livid mottling was replaced by elevated, itchy patches,
which were hot and painful at night, and were perhaps
of an urticarious nature. Southey, remarking on this case
(in 1883), suggested that what Raynaud called local
asphyxia was the same thing as had been previously
known in certain parts of France as ‘tachetée,” and that
his case was an instance of it. If, however, we are to con-
tinue to use the expression tachetée,! it is best to follow
Barlow in his interpretation of it. One of the latter
observer’s patients had blue or purple patches on the buttocks,
thighs and feet. These would persist for weeks or even
months, and were at times the seat of coldness, tingling
and aching. Barlow recognizes these cutaneous lesions—
reddish-blue to begin with, and becoming rust-coloured,
not disappearing on pressure, and long persisting—as a
result of blood stasis, and due mainly to the deposition
of blood pigment in the deeper layers of the skin. It

1 As fachetée is originally the feminine form of an adjective, it
probably represents a contraction of maladie tacketde, whose synonym
is morbus macwlosus. The full French expression seems to have been

applied to other conditions besides purpura.
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is to them that he applies the designation tachetée, and
he distinguishes this from both erythema and ecchymosis.

It is clear from a comparison of these cases that the
more widespread and permanent of the cutaneous lesions
are not all of one nature. In the case of Féré and
Batigne, they were present from infancy, and in my own
from birth. They were in both instances effaceable by
pressure, intensified by cold, and made less conspicuous
by warmth, and were thus obviously connected with the
presence of circulating blood in the vessels, so that we
cannot be far wrong in regarding these permanent marks
as naevoid in character.

The cases of Southey and Féré may have partaken to
some extent of the same nature, but were perhaps simply
instances of an unusually wide distribution of the lesion
which is more commonly confined to the limbs, ears, and
face. Southey’s, however, presented the peculiarity that
after a time local asphyxia gave place to urticaria—another
cutaneous lesion in which the vasomotor system is involved.

Barlow again is doubtless right in recognizing the occur-
rence of patches which originate in the actual deposition
of blood-colouring matter. This view is the more easy
of acceptance since actual haemorrhage may occur in con-
nection with this disease. Thus Calwell tells of a girl
who, in the course of an attack of Raynaud’s disease, had
extravasations which underwent the usual changes on the
left thigh and right forearm, and a considerable number
of sufferers from this ailment have had epistaxis at one
time or another.

In many cases local cyanosis is associated with local
swelling, and as Raynaud pointed out,! this may precede
the asphyxia. The swelling is oedematous and pits on

1 No. 148, p. 172.
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and diminished with the onset of syncope. On the other
hand, the pain associated with syncope may lessen, and
ultimately pass away, when asphyxia replaces syncope.
Conversely, in a severe case which was under my charge
for a time, it was reported that when the paroxysms of pain
came on, the bluish tint became paler. Or the pain may
be worst during the transition from asphyxia (following
syncope) to the normal state. Or again, the whole series
of changes, from normal through syncope, blueness and
redness, back to normal, may be gone through with nothing
worse than discomfort.

Sensation may not be appreciably diminished ; or there
may be impairment of tactile and painful sensation, or
preservation of pain with cutaneous anaesthesia. The
sense of temperature may be preserved while tactile
sensation is diminished or lost. In one case the painful
part may be sensitive to the slightest touch, while in
another, the sense of touch may be blunted in a part that
is the seat of excruciating pain. Anaesthesia, as well as
pain, may extend higher up a limb than the asphyxiated
area. Patches of anaesthesia, and sometimes of hyper-
aesthesia, were present at times above the ankles in a case
where the feet often became black (Lunn).

Electrical sensibility may also be lost, as in the following
case which was communicated by Riva of Bologna in
1871, and 1s worth quoting in abstract, because it was
published before Raynaud’s article in the Dictionary, and
before the New Researches. A coffee-house keeper began
at the age of 63 to suffer in winter from local asphyxia of
the ears and nose with some loss of epidermis. Next
winter the same thing appeared in the fingers, and in the
third winter it extended over both hands. He came to the
clinique when the affection was beginning to show itself in
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stimulating their vitality, Raynaud persuaded the patient to
plunge her hands into mustard and water, with the result
that in a few moments the limbs became quite black as high
as the forearms. s

The modes of onset are so various that it is scarcely
possible to describe any one as typical. Discoloration or
pain or some other abnormal sensation or swelling may be
the first phenomenon, and the one may precede the other
by a long or a short period. Pain and blueness may com-
mence and increase together. The onset even of a deep
blue colour is sometimes almost sudden. Swelling also
may set in suddenly. The discoloration may spread, as
we can readily understand, from the tips of the fingers
upwards, but it may begin in the palm and extend down-
wards. An attack may pass off quickly, but the more
characteristic process i1s that described by Raynaud, who
remarks on the way in which less livid spots appear in the
midst of the livid area, increase in size and run together
whilst the periphery also gets invaded by a rosy colour until
the cyanotic tint 1s entirely replaced by a ruddy or normal
one. He says a dark red spot 1s the last thing to disappear.
The early part of this process may be associated with formi-
cation, tingling, or stinging ; and for a short time after the
blueness passes off, the parts may feel to the observer’s hand
hotter than normal.

The duration of the attack varies from a few minutes up
to hours or even days. Several attacks may occur in one
day ; or there may be only one a day, or oné in several days
or weeks; or the intervals may be much longer. Some
cases of local asphyxia are in a high degree paroxysmal,
whilst others which persist with but little change for pro-
longed periods can justly be described as chronic. The
persistence of the latter group of cases may be such that the
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severe pain, especially if he is exhausted by want of sleep,
it is not surprising to find that some acceleration of the
pulse takes place. The fulness and tension are much more
important points in local asphyxia, and there can be no
doubt that they are frequently altered from the normal,
even iIf we make all reasonable allowance for errors of
observation depending upon swelling of the parts overlying
the vessel, congenital abnormality in its size and course,
and so forth. As a rule, the pulse in the radial and other
similar arteries is practically or strictly normal. But some-
times the radial (a better one to judge by than the tibial)
is small, and sometimes almost imperceptible, though it
may be normal in the intervals between the paroxysms.
In a unilateral and paroxysmal case recorded by M‘Call
Anderson, the pulse was frequently absent, from the wrist
to above the elbow, though at other times it was per-
ceptible.

The pulse tension may be increased in connection with
chronic Bright’s disease and allied conditions with which
Raynaud’s phenomena may be associated. And similarly
it will be understood that the constitutional state, the
condition of the heart, and wvarious other circumstances
may 1n individual cases account for an intermittent, irregular
or feeble pulse,

The bodily temperature may be subnormal, normal, or
elevated during the attack, and it may be higher after
:zha.,n during the attack. In considering the temperature,
1t 1s necessary to make due allowance for the influence of
concurrent affections, such as phthisis, Bright’s disease, etc.
On the whole, it would appear that in the absence of
complicating conditions, the characteristic temperature of
the blood in local asphyxia is normal or subnormal.

The general health of the patient is not as a rule
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interfered with by local asphyxia itself, unless through the
insomnia, anorexia and exhaustion caused by the pains.
There may, however, be headache, sickness, epigastric pain,
cardialgia or shivering at the onset, and languor or
drowsiness in the course of an attack. Amenorrhoea has
been noted in association with an attack prolonged over
months. Other associated conditions will be considered
later.

Of the more lasting effects of prolonged local asphyxia,
tachetée has already been considered. The exudation which
causes the swelling may persist for some time in the sheaths
of the tendons, and is probably capable of giving rise to
bands and contraction; these may, however, ultimately
pass away. Unlike local syncope, it very rarely leads to
scleroderma. I have seen a case of local asphyxia without
syncope or gangrene, in which the fingers had a markedly
tapering aspect, so that a mistake might have been made
by a careless observer; the explanation appeared clearly
to be that the soft tissues clothing the proximal phalanges
were more swollen than those of the distal segments.
Cases that go through the evolution from local syncope
to well marked scleroderma almost always manifest the
phenomena of local asphyxia at some stage.

Mr. Hutchinson is perhaps nearly right when he says
that the liability to local asphyxia (without syncope) “is
a constant one, and having once been developed, usually
persists through life.”! But it is doubtful if it is so con-
stant or so persistent as the liability to local syncope, and
whether or not, the intervals between the attacks may, in
the early stages at least, be very prolonged. Certainly the
liability may continue for many years (one of Hutchinson’s
patients was a woman who had suffered from the par-

1 No. 83.
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oxysmal variety of local asphyxia for ten years before her
death from bronchitis at the age of 25), and those authors
are somewhat hasty who describe their cases as permanently
cured, if they mean that the liability to an attack is quite
gone. Nevertheless cases are on record that make it clear
that the tendency may long remain latent. Thus, W. W.
Johnston tells of a girl who came under observation at
the age of five years. The long series of frequent paroxysms
of local asphyxia came to an end suddenly and permanently
after two months. She had had a similar series of par-
oxysms which began when she was three months old and
continued for three months. Though asphyxia was the
principle feature in this case, local syncope also occurred ;
the hands would suddenly get red, and soon afterwards
the fingers would become white, then livid, then almost
black. An attack of Raynaud’s disease may be consti-

tuted simply by one attack of local asphyxia prolonged
over months without interruption.
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the limbs and the ears, either singly or in various com-
binations, and either bilaterally or unilaterally. In about 43
per cent. of cases with gangrene, this lesion involves one or
both of the upper limbs; in 24 per cent., the lower limbs ;
and in other 22 per cent., both upper and lower extremities.
'The thumbs are less liable to suffer than the fingers.
Portions of one or both ears are involved, either alone or
along with the limbs or other parts, in 22 per cent. of the
cases. The tip of the nose is occasionally lost in this way.
It is curious that Raynaud did not know of cases where the
ears became gangrenous. He says in 1862 and again in
1872, “the nose and the external ears are sometimes more
or less attacked ; but I am not aware that in these situations
complete mortification has been observed.”! ¢ The lobule
and the alae nasi present, it is true, a black colour, livid
marblings extend to the cheek, but this coloration dis-
appears on pressure, to reappear subsequently. The parts
become reanimated little by little, without even passing
through the period of desquamation.”* *On one occasion I
have seen scars of quite minute size form on the point of the
nose.”® In Dayman’s extraordinary case, the tip of the nose,
ears, and lips were among the parts lost by dry gangrene.
In one of Raynaud’s cases, a slough formed over the tip of
the coccyx.® In rare instances, tissue from the cheeks,
lips, chin, and less distal parts of the limbs, and even the
trunk may die. It has been asserted that other parts may
suffer, such as the nates, sacral region and labia majora
(Weiss), but it is doubtful if any such case yet recorded can

' Thesis, p. 105; No. 147, p. 642. * Thesis, p. 105,
*No. 147, p. 642. Raynaud also quotes Solly’s case in which the
scar due to a former slough on the nose became dark in colour as if

gangrene were about to begin anew in that situation ( Z%esss, Case xxii, ).
A Thesis, Case xii.
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of January the glans was wrinkled and shrivelled, and in a
few days more, dusky and evidently dead. Then the skin
of the whole penis became cold and dusky, and the organ
shrank in size. By the end of January, there was a line of
demarcation at the junction with the scrotum. In another
month the penis, which was now perfectly black, dry and
hard, remained attached only by a few strands of necrosed
tissue which were cut by scissors. There was no glycosuria,
albuminuria, or other evidence of visceral disease. It was
noted that the patient had a very feeble circulation, and was
wasted and sallow. His fingers tapered much, and his nose
often became blue at the tip.

The combinations in which susceptible parts may suffer
are so various that it i1s needless to attempt to enumerate
them. Often the necrosis is limited to the epithelium so
that only desquamation results. Frequently a blister forms ;
this occasionally dries in, so that the ultimate issue is
almost the same as in the last case, but much more com-
monly it bursts, and it is then very apt to leave behind it an
ulcer involving the true skin and so giving rise to a scar.
The contents of such a blister may be serous, sanguineous,
or purulent. Another minor lesion is loss of the nails ;
these may reappear after a time. Even if the nails do not
fall, their growth may be arrested for a considerable time,
especially during the continuance of intense pains. Ray-
naud calls attention to a particular variety of blister—a
large bulla which becomes deep brown in colour as it dries,
and he points out that this does not consist merely of
epidermis raised by serum, but that it is associated with a
true superficial gangrene of the papillary layer of the derma.!
The soft tissues may die to any depth, and one or more
phalanges of the digits, or portions of them, may undergo

1 Thesis, p. 20.
G
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the MNew Researches. This patient began to suffer, eleven
years before Raynaud saw him, from cyanosis and partial
gangrene of the right toes and trifling asphyxia of the left
foot, the whole attack lasting for about a year. Seven years
afterwards a second attack began, in which the left great
toe was invaded by gangrene and the right foot by asphyxia.
Twenty months before he came under Raynaud’'s obser-
vation the surviving portions of the right toes began to
succumb to gangrene, and sixteen months later, while the
right foot was cicatrizing, the left toes in their turn became
cold, blue, and then black and dead, the process being
accompanied by agonizing pain. Latterly, too, the second
and third left fingers became cold at times, and a minute
slough developed at the tip of the index finger. But this
that Raynaud calls an alternation rather than symmetry of
the phenomena on the two sides 1s not enough to exclude
the case from the group that deserves to be styled Raynaud’s
disease.

We may admit with Raynaud that in genuine cases of
this disease, the gangrene is always #ry; the process is a
mummification. And Raynaud claims that the conditions
under which symmetrical gangrene occurs always imply
either absence of blood, or presence of blood unsuitable to
nutrition,! But very often the necrosis is so trifling as not
to amount to what is called dry gangrene; it may, for
instance, be only a small blister. And this introduces us to
another departure from apparent symmetry in the lesions,
since we may meet with severe and extensive gangrene on one
side of the body, and a very insignificant lesion on the other.

A part that has undergone mummification may in course
of time drop off almost unnoticed, but if it be of some size,
a line of demarcation of the usual kind may appear, and

1 Thesis, p. 145.
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The reported cases do not show that after an attack of
this kind of gangrene healing is particularly tardy. It
naturally depends greatly on the depth of the lesion whether
a sore will take one or many weeks to heal. The time neces-
sary for the spontaneous detachment of a slough also varies
much. Ifamputation takes place at an interphalangeal joint,
a few months may suffice ; whereas if the separation is in
the middle of a phalanx, more than a year may be required
if the surgeon leaves the matter to nature.

Though the general health may be unimpaired, it is apt
to suffer, if the pains are severe and prolonged, through
the loss of sleep and its consequences. It may also be
impaired by the suppurative process and fever associated
with the separation of large sloughs.

The temperature is not necessarily disturbed in sym-
metrical gangrene, but under certain circumstances, such
as the co-existence of chronic Bright’s disease, it may be
subnormal. On the other hand, the usual daily febrile
elevation 1s observed during the separation of a massive
slough. The separation of a number of small pieces of
dead tissue may also be associated with fever in young
or debilitated subjects.

As a rule the pulse is normal, but exceptions to this
are frequent. It may be simply accelerated (say to 100),
while its rhythm and volume are normal. Or it may be
still more rapid (say r20) in connection with a febrile
temperature. Or it may be feeble, small and intermittent
under the influence of the malarial cachexia or of some
other debilitating agency. In all this there is nothing
characteristic of symmetrical gangrene. But in a certain
proportion of cases, the pulse in the medium-sized arteries
(radial, tibial, etc.) leading to the seat of lesion is either
lost or greatly reduced in volume. In a few such cases,
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the persistence of this condition throughout the whole
period of illness, and even after recovery, suggests a con-
genitally abnormal distribution of the vessels, but in other
cases, the arterial pulsation is restored as the patient
recovers.

The red corpuscles or the haemoglobin of the blood
may be somewhat reduced. An increased proportion of
white corpuscles has been noted in a case that followed
diphtheria (Powell). Blood taken with suitable precautions
from affected parts and put into nutrient gelatine has proved
to be sterile (Radziszewski).

There is no definite period in the history of a case
at which gangrene supervenes upon the earlier stages.
The liability to attacks of local syncope or asphyxia may
exist for days, or for one or more winters, or for many
years before gangrene sets in. Or necrosis may only occur
at rare intervals in parts which are liable to frequent attacks
of local syncope. Frequently, however, Raynaud’s pheno-
mena, with symmetrical gangrene as their culmination,
present themselves as the symptoms of a single definite
illness, instead of the manifestations of a constitutional
susceptibility. In cases of this kind, we not only encounter
diagnostic difficulties, but have 'to consider the serious
question how broad we are prepared to make the designa-
tion “Raynaud’s disease.” This class of case is especially
apt to occur in children and after acute febrile diseases. If
during a period of weeks or months a patient suffers from
a series of paroxysms of local asphyxia which then come
to an end altogether, we have no hesitation in calling this
Raynaud’s disease. If a boy who has hitherto enjoyed
excellent health acquires well marked cyanosis of the
fingers, toes, nose, and ears, which after several days passes
off altogether, can we refuse to this the same designation?
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And if a single attack of local asphyxia be present for
some days, not in the midst of perfect health, but in the
course of enteric fever, is its pathology different ?

Similarly if local asphyxia, with occasional paroxysmal
exacerbations and relaxations, becomes on the whole more
severe until it culminates after some months in tissue
necrosis, after which it gradually disappears, we have clearly
to do with Raynaud’s disease. But how are we to classify
a case in which a single attack of local asphyxia increases
almost continuously till it passes into gangrene, and which,
after elimination of the dead tissue, ends in complete
recovery? Such cases may be primary, or secondary to
acute disease. We are strongly tempted to regard them
as distinct from Raynaud’s disease, and yet a case not very
different from such may be associated with paroxysmal
haemoglobinuria,—a circumstance that may be relied upon
as indicating a generic if not specific affinity with Raynaud’s
disease.

Another question that must be raised 1s whether repeated
attacks of acrosphacelus (as in the cases quoted by Raynaud
from Bocquet and Molin') have the same meaning as
repeated attacks of local syncope or of local asphyxia ; are
all alike manifestations of paroxysmal disturbance of the
vasomotor mechanism? And another question, closely
allied to this, is: does acrosphacelus take place without
preceding local asphyxia or syncope? For manifestly if
we are prepared to recognize a form of Raynaud’s malady
characterized by gangrene without cyanosis or syncope,
we may at once admit that repeated attacks of acro-
sphacelus are analogous to repeated paroxysms of local
asphyxia.

It is a matter of common knowledge that the disease

1 Zhesis, Cases xxiii, and xxiv.
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accompanied, or preceded by a short interval, an attack of
Raynaud’s disease, its influence cannot be separated from
that of measles from which the patients happened to suffer
at the same time.

Diphtheria, from which a very small proportion of
patients are said to have suffered, appeared in one instance
to be the direct cause of Raynaud’s disease. The latter set
in a few weeks after the throat became sore, or about the
time when paralysis might have been looked for (Powell.
See p. 73 for an abstract of the case).

Erysipelas appears to be an occasional cause of
Raynaud’s disease. Thus in a case recorded by Englisch,
a woman suffered from erysipelas of the left leg in April,
1867, and in the following July blisters developed between
the toes of the same foot. In January, 1869, after a con-
siderable period of good health, blisters appeared on the
toes of the right foot, and after a time erysipelas invaded
the right leg. The vasomotor affection was chronic and
did not assume its more serious forms until 1875. There
was an exacerbation as late as 1878, the year of reporting.

A still more marked example of the connection between
the two diseases is given by Defrance (Obs. 1.). A washer-
woman, aged 46, who was admitted in April, 1895, had
suffered three years previously from a severe attack of
smallpox, which was complicated with painful swelling of
the extremities and loss of the nails. Her health was
thereafter gradually re-established, but the menses, irregular
in 1894, ceased in January, 1895. Erysipelas set in at the
beginning of February of the latter year, first involving the
left ear, and then invading the four limbs and the trunk,
with the exception of the abdomen. On the zoth of the
month, intolerable pains began suddenly in the hands, which
also became swollen and blue. The patient screamed day
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and night. The heart and radial arteries, lungs, digestive
organs, kidneys, and eyes were all normal. In fact, the
pairs and commencing gangrene of the extremities ap-
peared, when she was admitted, to constitute the whole
illness. The pains which had begun suddenly in February,
ceased suddenly on the 1st April at the idea of entering
hospital, but they began again the same night. On the
13th April the feet were attacked. Portions of several
fingers became mummified, but the thumbs and toes did not
suffer much loss of tissue. There was slight cyanosis of the
nose and ears.!

On the other hand, a patient of my own who had
recovered from an attack of Raynaud’s disease with gan-
grene, though still presenting a congenital abnormality of
the cutaneous circulation generally, went through an attack
of erysipelas without any return of the vasomotor affection.
(See page 77.)

Influenza is mentioned by Batman in connection with a
case of Raynaud’s disease. The report is not sufficiently
detailed, but the patient had influenza in three successive
years, and made a tardy convalescence after each attack.
Apparently local asphyxia began at some time in the course
of these three years.

There is evidence of inherited Syphilis in about 3 per
cent. of cases of Raynaud’s disease, and of the acquired
disease in 2.8 per cent., the latter figure being doubtless a
good deal under the truth.*

1 Holm, in 1872, recorded a case where, shortly after recovery from
erysipelas of the face, the same disease again attacked the same part,
and was associated from the commencement with local asphyxia of the
four extremities, Some gangrenous losses occurred, and a cyanotic
spot appeared on the front of the chest.

2 Raynaud considered the association with sy phllls to be,a pure

coincidence (No. 147, p. 649).

Jp—
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With regard to the inkerited disease, seven out of eight
recorded cases were males. The age at which Raynaud’s
disease set in varied from 2z to 25 years (average, 8}
years). The one female was aged 17, and suffered from
haematemesis, haemoptysis, and haematuria. One male
(aet. 2) had haemoglobinuria later on ; another (aet. 3) was
still suffering from Raynaud’s disease two years later, when
interstitial keratitis set in; another (aet. 3) suffered from
Raynaud’s malady (including syncope, asphyxia, and gan-
grene) during three months and was then treated and
rapidly cured by mercury and iodide of potassium. In
other instances Raynaud’s disease was associated with
congenital mental defect, which may have been attributable
to the inherited disease (F. Marsh; Hutchinson?). In
Pasteur’s case, though the patient was the subject of
inherited syphilis, and was actually suffering at the time
from chronic ulceration of the pharynx, the disease was
induced by a dog-bite, so that the association may have
been a coincidence. Nevertheless, it seems clear that
inherited syphilis is sometimes directly or indirectly a cause
of Raynaud’s disease.

It is seldom that acguired syphilis can be recognized as
a cause. Morgan (1889) could only find records of ten
cases in which Raynaud’s disease occurred in syphilitic
subjects (congenital disease, 5; inherited disease, s).
Most of these ten, however, must be set aside as doubtful ;
they include, for instance, the two given in Raynaud’s
Zhesis (Cases xvi. and xvii.), and the case already quoted
from Puzey (p. 96) in which the penis was involved. And
with regard to a few of the others, the clinical histories
scarcely warrant the assumption that the patients were
syphilitic.

! No. 87, pp. 220-222,
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siderable portion of the helix of the right ear sloughed
away. Treatment by iodide of potassium and perchloride
of mercury produced an immediate and marked improve-
ment. The slough separated from the fingers; the pains
gradually ceased; the black parts that had not actually
died became blue and then greenish yellow. It was noted
that the tips of the toes were slightly blue. The urine once
contained blood, but otherwise there was no evidence ot
visceral disease. The arteries of the arms were normal.
Vision was good, and the retinal arteries, though narrow,
did not undergo paroxysmal narrowing. Patient was dis-
missed after a residence of twenty-two days, with only
small scars and a tapering condition of the finger-tips to
testify to the loss of tissue which had been sustained.
(Good health persisted for three months, and was then
interrupted by violent shooting pains in the forehead, with
simultaneous dimness of vision. Antisyphilitic treatment
brought about complete cure in a fortnight. On this
occasion there was some weakness of the extensor muscles
of the hands.

Though the element of paroxysm, one of the most
characteristic features of Raynaud’s disease, was present in
this case, its obvious association with structural changes
of late syphilis, and its ready response to antisyphilitic
remedies, may well give rise to doubt as to its title to the
name of Raynaud’s disease. The following two cases,
which have no claim to this designation, throw light on the
question. Schuster! reports the case of a man, aged I
who, several years after acquiring syphilis, had dry gangrene
of the three inner toes of the right foot. The two remain-
ing toes were anaesthetic and the whole foot felt cold.

! ““Fussgangrin in Folge von Syphilis,” drek. f. Dermat. w. Syph.,
1889, xxi., 779-782.
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(Zhesis, Case viL.) succumbed to acute phthisis, and
another to phthisis (Case viii.). In Case xviii., where there
was mitral stenosis, several masses of tubercle were found in
the apex of the right lung. In Cases ix. and xil. there were
abscesses under the sternomastoid muscle, which may
have had a tubercular origin. Raynaud also describes
a case of recovery from local asphyxia, diabetes, and
phthisis.}

Raynaud’s phenomena may be met with in connection
with latent or active phthisis. They may supervene or
become severe when the disease is advanced or when
haemoptysis is practically the only evidence of its presence.
Raynaud’s disease occasionally occurs in those who have
suffered during months or years from strumous lesions with
a discharge.

Tuberculosis appears to be but rarely a cause of Ray-
naud’s disease, and it is probable that the associated sup-
puration in the lungs or in diseased glands is more
important than the specific tubercular process. The associ-
ation is doubtless in most cases, as Raynaud thought it was in
all, a mere coincidence. One of my patients was a little girl
who suffered for about three months from paroxysmal local
asphyxia, and who, several months after recovery, came
back to be treated for glandular swellings in the neck.?

Malarial fever in its relations to Raynaud’s disease
has been considered at length in the section on Etiology.

Rheumatism in one or other of its manifestations enters
into the clinical history of over 7 per cent. of cases of
Raynaud’s disease. The usual relationship is that the
patient has had acute rheumatism many years before. In
some Instances, however, he has long been a sufferer
from the chronic disease. Subacute rheumatism has been

' No. 147, pp. 649-650. “No. 117, pp. 273-274.
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come to be recognized. For the great frequency of a
malarial history in leukaemia has been known for many
years. Gowers found a history of ague or of residence in an
ague district in 25 per cent. of the cases of splenic leukaemia
which he collected.!

Haemorrhages of various kinds may occur in the
subjects of Raynaud’s disease. Uterine haemorrhages
have been discussed in the section on etiology, and bleeding
in connection with the urinary system will be considered
hereafter. Of the remainder, epistaxis is perhaps the most
frequent; it is mentioned in 6 per cent. of the clinical
reports. Sometimes the connection is purely accidental,
as when the bleeding took place in an attack of enteric
many years before. Or a person long subject to epistaxis
may have got rid of it before Raynaud’s disease set in.
On the other hand, there may be some manifest connection,
as in one case where frequent bleedings from the nose during
two weeks preceded the onset of local asphyxia of the
digits (Warren); or in another, where an elderly lady
became subject to Raynaud’s phenomena 12 years, and
to frequent epistaxis 1o years, before the report was pub-
lished (J. C. Simpson). Among other instances recorded
are two of Raynaud’s Cases (viil. and ix. in the ZVesis).
In one of these, some drops of blood escaped from the
nostrils each morning in the early stage of the disease ;
in the other, the haemorrhage occurred at an advanced
stage, in a series of attacks which were sufficiently severe
to wear out the patient, who was also the subject of
leucocythaemia.

In other instances again, epistaxis is associated with
haemorrhage elsewhere. Thus one of Hutchinson’s patients
had epistaxis twice, and this on the second occasion was

1 Lancet, 1878, i., 460, 495."
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accompanied by haematuria and by haemorrhage from the
gums. Another haemorrhage that sometimes occurs 1s
haemoptysis, which may or may not be definitely referable
to phthisis and may be associated in different cases with
epistaxis, haematuria, or purpura, In a case recorded by
Bland, where Raynaud’s disease was added to acute mania,
there were haemorrhagic extravasations on the buttocks
and thighs, and blood was present for three days in the
expectoration and urine. Extravasations into or under
the skin have been reported in one or two other cases.
Raynaud’s disease has also been met with in association
with the return of a haematemesis which had been absent
for years (Solis-Cohen). Solis-Cohen tells of a man who
had phthisis with haemoptysis and local asphyxia of the
hands. The hands of his mother, of one brother, and of
one sister younger than himself, were said to resemble
his own, whilst those of his father and older brothers
and sisters were normal. The sister and brother who had
blue hands were subject to bleeding from the nose. This
sister got rid of the epistaxis with her first pregnancy.
Cerebral haemorrhage may, of course, occur in a subject
of chronic Bright’s disease with Raynaud’s phenomena.
Suppurative processes may possibly predispose to
Raynaud’s disease. Quite exceptionally little abscesses in
the tips of the digits may complicate the progress of local
syncope and asphyxia in the same parts. Raynaud’s
disease with haemoglobinuria has been observed in a
patient with suppurating cervical glands (Southeyl), and
in another with a suppurating bursa of the hip (Wilks).
In Landry’s case (Case viil. in Raynaud’s Z%esss), the affec-
tion of the extremities supervened on an abscess of the
breast and a tertian intermittent fever which followed a
1No. 172.









[30 RAYNAUD'S DISEASE.

statement 1s misleading, for a number of cases ought
strictly speaking to be detached from this group. In
more than one of the collated cases, the changes were
the usual accompaniments of chronic Bright's disease.
In others, the abnormal feature was the existence of a
murmur at the base of the heart, probably haemic, and
in others it was tachycardia which was present as an
element in exophthalmic goitre or some allied neurosis. In
another instance there was oppression in the precordial
region, and in yet another an unexplained, distressing pain
in the chest with great debility. Eliminating these, there
still remain the following conditions: weak, irregularly
acting heart, 1 ; angina pectoris, 1; presystolic thrill with
angina-like pain, 1; presystolic murmur, 1; slight ventri-
cular systolic murmur at the apex, 1; aortic systolic
murmur, with or without cardiac symptoms, 5; aortic
diastolic murmur, 2. These 12 amount to nearly 7 per cent.
of the 180 cases of Raynaud’s disease.

Cleeman records the case of a man who became unduly
sensitive to cold when over fifty years of age in consequence
of several hours’ exposure to damp and cold. After he had
been subject for six years to paroxysms of local syncope
with occasional superficial gangrene of a finger, he was
suddenly seized on a cold day in winter with agonizing pain
behind the upper part of the sternum and in both upper
arms. This lasted for two hours and was followed by great
prostration for a day or two. A week later he was found
dead in his bedroom.

Moursou mentions a case where an attack of angina
pectoris followed the cold stage of an intermittent in a
man who also suffered from local asphyxia of the ex-

tremities.
It is probable that in some of the cases where a valvular
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murmur exists the association is a mere coincidence, and
that in others the endocarditis and the vasomotor pheno-
mena depend for their inauguration on some common
cause.

Conditions that embarrass the functions of the thoracic
viscera may be accompanied by Raynaud’s phenomena,
and opinions may easily differ on the quesfion whether or
not a given case of this kind may justly be called “ Ray-
naud’s disease.” It seems clear that such conditions may
in exceptional instances be, if not the sole cause, then a con-
tributory cause of local asphyxia and symmetrical gangrene.
Three of the cases collected in the Zesis (xvii., xviil. and
xix.) may be cited by way of illustration. One of these was
recorded by Bernard Henry. A syphilitic woman of middle
age suffered from spontaneous gangrene of the four extre-
mities with local asphyxia of the ears, nose and other parts.
She died within three months, and it was found at the
autopsy that the auriculo-ventricular orifice would scarcely
admit a finger.! The tissue of the heart was somewhat
fatty. The lungs were healthy. The brachial and femoral
arteries were normal, but adherent to the bone.

Godin’s patient was a woman, aged 23, who succumbed
to gangrene of both feet brought on by exposure to
excessive cold. Considerable stenosis of the mitral valve
was discovered after death, and the heart and arterial trunks
were unusually small, but the vessels were quite permeable
and otherwise normal.

Topinard’s patient was a woman, aged 32, who was
admitted on account of epileptiform attacks. Gangrene
invaded both lower limbs and local asphyxia appeared

'This lesion is not mentioned in the Gaz. Méd. de LParis (1857, xil.,
323) from which Raynaud quotes, but in the English abstract of the
case in the Brit, and For, Mea. Chir, Review (1856, 254-255).
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showed haemorrhage into the left lateral ventricle and
extensive and severe arteriosclerosis, which specially in-
volved the arteries of the legs. Or the lesion may
be arteritis obliterans, a condition characterized especially
by thickening of the intima of the small arteries, though
the middle coat of the small arteries and the intima of
the venules may also be involved. The disease is quite
distinct from atheroma, calcification and syphilis, and may
occur in young adults. The large arteries may become
blocked by laminated clot, no doubt as a result of the
more distally placed obstruction.!

To show how closely cases dependent upon organic
changes in the vessels may simulate Raynaud’s disease,
two examples may be quoted. Hutchinson ? tells of a man,
almost 8o years old, whose ten digits all became gangrenous
in part, the fingers, however, suffering much more severely
than the toes. The gangrene was everywhere dry and it
began in warm weather when the patient was otherwise in
good health. The disease afterwards spread over the feet.
The patient had suffered from gangrene of part of one toe
two years previously. Mr. Hutchinson regarded this case
as being on the whole an example of senile gangrene,
though this, as he remarks, rarely attacks the upper extremi-
ties, and still more rarely is bilaterally symmetrical. Cardiac
weakness probably had its influence, as well as the diseased
state of the vessels.

The second case is a remarkable one recorded by

1Gee A, Pearce Gould, Clin. Soe. Trans., 1884, xvii., 95-104; 1891,
xxiv., 134-140. W. B. Hadden, Cln. Soc. Trans., 1884, xvii., 105-
107 ; Lancet, 1888, i., 268-269. W. |. Walsham, Clin. Soc. Zrans.,
1886, xix., 304-306; Lancef, 1888, i., 571-572. Spencer, Brit. Med.
Four., 1898, 1., 371-372.

2 No. 92, 206-208.
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Hodenpyl! in 1891. The illness extended altogether over
more than 2o years. A man at the age of about 45, and
in the midst of apparent health, became affected by gan-
grene of one great toe, which was amputated. The other
toes and then the legs were afterwards affected, so that in
all some twenty amputations were performed. In January,
18go, the end of the penis was attacked and had to be
amputated. There was good health thereafter till February,
1891, when the patient was seized with vomiting and
abdominal pain, which led up in a few days to a fatal
issue. The abdomen was filled with blood which came
from the aorta just above the bifurcation. The gangrene
was attributed to thrombosis in the aorta.

Disorders of the digestive system are not uncommon
i patients who suffer from Raynaud’s disease, and in a
considerable proportion of cases, the presence of such every-
day troubles as dyspepsia and constipation is doubtless a
coincidence., Similarly the concurrence of diarrhoea or
dysentery with Raynaud’s phenomena in those who have
been exposed to malarial infection abroad is not surprising.
Vomiting may be part of an attack of megrim. Or the
digestive disturbance may be secondary to Bright's disease.
In a case recorded by H. H. Morton, the patient had long
had chronic nephritis, and the disturbances in the extremi-
ties became much aggravated on recovery from a gastric
attack. A few cases, however, deserve special notice.
Thus Raynaud tells of a young woman who, a week after
her confinement, had a choleriform attack of sufficient
severity to threaten life. She recovered gradually, but
became affected with cyanosis within three months (Z%eszs,
Case xv.). In Faure's case gastric catarrh with feverishness
followed the immersion of the warm hands and feet in

' Medical Recora (N. Y.), 1891, xxxix., 495-490.
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Changes in the minute vessels were perhaps the immedi-
ate cause of gangrene in a case recorded by Radziszewski
where glycosuria was associated with alcoholism and
albuminuria in a woman of 57 years.

The glycosuria was regarded as ‘““secondary to the
gangrenous affection” in a case recorded by Fabre. A girl
of 18 suffered from local asphyxia of the nose, cheeks, chin,
ear, fingers, toes and other parts. Then she had fever,
glycosuria, and gangrene of most of the fingers. Several
relapses occurred during some months. There was a
history of intermittent fever. The sugar disappeared from
the urine before the gangrene was recovered from.

Setting aside cases of diabetes insipidus, cases of
glycosuria, and one or two others, some abnormality of the
urine is reported in nearly 17 per cent. of cases of
Raynaud’s disease. This statement applies only to cases
where the two are closely associated in point of time.
Such cases may be conveniently, though it must be con-
fessed somewhat arbitrarily, classified as follows : —

Males. Females. M. and F. Percentage.
Albuminuria, - - 4 4 = 8 4.4
Bright’s disease, =g 3 6 9
Haematuria, - - 67 2 = 8 4.4
Haemoglobinuria, - 4 4 = 8 4.4
17 13 = 30(in 180 cases) 16.6

With regard to one of the eight cases of Albuminuria,
this symptom was probably of no importance ; only once
was a faint trace of albumen detected, and the urine other-

! In one of these cases the urine frequently contained haemoglobin.

5 : W
In one of the 180 cases, not included in this number, there was once

blood in the urine when the patient was suffering from malarial fever,
long before Raynaud’s disease set in.
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Garland tells of a lawyer, previously healthy, in whom
Raynaud’s phenomena began after a severe exposure. He
died from Bright’s disease within four years, and during
practically the whole of that period he was suffering from
asphyxia or necrotic lesions in the extremities. In this
case no mention is made of local syncope, but in the
preceding cases, the three stages of syncope, asphyxia and
gangrene were all observed.

Jacoby describes the case of a man, aged 42, who was
seen early in December, 1884, on account of the trouble
in his fingers. Repeated examinations of the urine gave
negative results. At the end of January, 1885, however,
there were renal symptoms, with a condition of the urine
pointing to chronic interstitial nephritis. A year later,
hypertrophy of the left ventricle was noted, and in February,
1888, the patient died of apoplexy. Not only did this case
present the three stages of Raynaud’s malady, but it had
gone on to gangrene before any other disease could be
detected. Accordingly Jacoby discards his original diag-
nosis of Raynaud’'s disease, and looks upon the syncope,
cyanosis and gangrene in this case as the earliest symptoms
of the renal affection.

A very important case recorded by Aitken was that of a
man, aged 43, who, when seen in October, 1894, had been
subject for many years to occasional gouty attacks, and had
been found as early as 1889 to have chronic interstitial
nephritis. The ears became liable to attacks of paroxysmal
cyanosis in 1887, the fingers in 1888, and the toes in 1892.
Cyanosis was always preceded by syncope, and eventually
gangrene occurred and involved numerous phalanges of the
fingers and toes. There was frequently a small amount
of haemoglobin in the urine, and the retinae presented the
characteristic changes of chronic Bright's disease. Aitken
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found that the excretion of urea was diminished during
the attacks, and he thinks that vascular spasm took place
not only in the extremities but also in the renal vessels.
The following are some of his data :—

Average Daily Excretion

of [.I;I't.::l.
Date of “Between Ihn"u‘-};_‘
Artack. Attacks. Attack. Remarks.
\15?3?1 2 — 280 grs.
S R 320 grs. 200 ,,
April 12 260 5, 140 Twitching marked. Two fits.
May o 280 ,, 200 ,, Do. do. do.
e 2 qZoN 240 ,, No twitching.
3T 280, 160 ,, One fit.
June 13 280 ,, 200 ,, Do.
5y 20 260 180 ,, Do.
5 28 240 ¥20 .4 Do.
July 26 200 ,, i Several fits, Coma.

Early in July, the association was noted of (i.) diminution
of the proportion of urea in the urine, (ii.) spasm of the
vessels of the extremities, (iii.) spasm of the retinal vessels,
and (iv.) uraemic convulsions. In the end of July, there
were intense cyanosis of the digits and ears, uraemic fits
occurring in rapid succession, a fall in the excretion of urea
to 120 grains daily, and finally death from coma. Aitken’s
opinion is that the uraemia could scarcely be the cause
of the vasomotor phenomena; he regards the diminished
excretion as a result of the vasomotor spasm.

In addition to the cases in the classified list, there is
one given by Debove, where the primary disease was a
nephritis, probably of the subacute parenchymatous type,
originating in pregnancy. The woman was seized with
anasarca and acute renal symptoms in September, 1878, at
the third month of her first pregnancy. She was somewhat
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describes a case where a patient passed black urine after
a warm bath, though she was dried before the fire and care-
fully protected from cold.!

Urticaria is an occasional complication of Raynaud’s
disease,? of paroxysmal haemoglobinuria,® and of the com-
bined affection.?

Epilepsy 1s not uncommon in the subjects of Raynaud’s
disease. Boas has recorded? a case of paroxysmal haemo-
globinuria, in which the patient when at his work would,
under the influence of severe cold, be seized with a fit
of complete insensibility, accompanied by ¢ epileptoid
phenomena.” A patient of Southey’s who had Raynaud’s
disease, and also passed blood-coloured urine (* intermittent
haematinuria (?) ”), is reported to have taken a fit, in which
she was insensible for an hour.®

A yellow colour of the skin 1s sometimes seen in either
disease or in the combined affection. This is generally
regarded as haematogenous and not biliary, but in Porter’s
case bile was found in the urine whilst blood colouring
matter was absent. The liability to attacks, as well as the
onset of individual attacks, may be determined, in the case
of paroxysmal haemoglobinuria as in the case of Raynaud’s
phenomena, by exposure to cold,” or by severe effort,® or by
violent emotion.?

' Renal and urinary affections, Part iii. (1883), 1200.

#S. Taylor.

* £.g. case recorded by R. W. Forrest, Glasg, Med. Jour., 1879, xi.,
421-424.

*Southey, No. 173.

" Deut. Arch. f. Klin, Medicin, 1883, xxxii., 371-372.

*.i No. 172, " Fraser, £din. Med. Four., 1897, ii., 315.

“Grawitz, Kilinische Pathologie des Blutes, 1806, 1 54. v 7b.

W. G. Spencer tells of a boy of 13 who had been liable to paroxysmal
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of the urine may be first observed about the same time as
the first attack of Raynaud’s symptoms, or some months
earlier, or a short time later, or more than a year later. A
man who had local syncope of the fingers and lost several
toe nails in one winter, kept fairly well throughout the
following summer, but suffered next winter from local
syncope and haemoglobinuria (Bristowe and Copeman). A
woman who was liable for a time to attacks of local syncope
afterwards became subject to local asphyxia, and along with
this, to haemoglobinuria. A typical arrangement is that the
haemoglobinuria is noticed about the same time as, or
shortly after, the cyanosis, and continues thereafter to occur
after some, but not after all, of the attacks of cyanosis.

The morbid changes in the blood and urine in connection
with haemoglobinuria appear to be of the same order
whether this 1s associated with Raynaud’s phenomena or not.
The urine passed after the attack is red, brown, or still
darker in colour, and on standing, deposits blood-colouring
matter, which is recognizable by the spectroscope and by
the characteristic reaction with guaiac. The spectroscope
reveals haemoglobin or oxyhaemoglobin, and sometimes
methaemoglobin. As a rule, no red corpuscles are seen,
but in certain cases a small number can be detected on
some occasions and not on others. It may be only
the stroma of the corpuscle that remains recognizable.
Albumen is generally recognizable by the ordinary tests.
Tube casts of different kinds and oxalates may constitute
part of the deposit.

Myers found that in a case of liability on exposure to
both haemoglobinuria and local cyanosis, the red corpuscles
obtained from cyanosed parts were generally normal in
form, though sometimes crenated; but they always mani-
fested an abnormal disinclination to form rouleaux. Some-
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Aphasia, Vertigo and Paresis of one or more limbs
are among the cerebral symptoms that may be met with
(Barlow, Simpson, Noyes). It is probable that these some-
times depend upon intracranial vascular conditions, and
sometimes are part or a sequel of an epileptic seizure.

A remarkable case was published by Weiss in 1882.1 A
woman, aged 33, of neurotic tendency, both personally and
hereditarily, began to suffer pains in the upper limbs after
recovering from a slight attack of enteric fever. After a
time there was some reddening of the skin, and one or more
fingers became dead for a period of seconds or minutes.
Occasionally little pieces of epidermis would get detached.
After some years the true skin of one finger was invaded and
a sluggish ulcer resulted, and the same thing happened on
the left side of the nose. In May, 1880, g years from the
onset of her illness, the patient went through an attack of
pneumonia.  In July there was great swelling of the left leg,
and in November there was swelling of the left leg and right
arm. In June, 1881, gangrene invaded portions of the
terminal phalanges of the right middle and left index fingers.
At this epoch there were frequent alternations of cyanosis
and ischaemia, as well as various other symptoms which
Weiss arranges in the following manner: (@) disturbances of
sensation—yviolent pains followed by diminished acuteness
of the senses of pain and temperature; (4) diminution of
motor power and of electromuscular excitability with atrophy
of certain muscles, particularly the small muscles of the
hands ; (¢) trophic disturbances in the skin and epidermic
appendages—transient erythema of the hand, thickening of
the epidermis, changes in the nails; (&) repeated swelling
of the finger joints or of the fingers. Apart from the hands
the following lesions were observed : (a) arthropathies and

' No. 196, pp. 353-391.
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infiltrations—e.g. about the shoulder and upper arm; (&)
palsy of the vascular and oculopupillary fibres of the left
cervical sympathetic and superficial gangrene of the
left cheek—most of the phenomena of this group being
transitory ; (¢) acute atrophy of the left half of the face;
() superficial gangrene of the buttock and sacral region; (e)
disturbances of speech—beginning suddenly in October.
Patient became pale at the same time, her lips were blue and
the retinal arteries were narrowed to a striking degree. She
had difficulty in finding familiar words and she transposed
words or syllables and used wrong ones. Voluntary movement
was not affected in this seizure. The attack was at an end in
15 or zo minutes, speech being quite restored. A similar
attack occurred four weeks afterwards. Soon after this, in
November, local cyanosis invaded the toes, and sometimes
ischaemia of individual toes would precede or follow the
asphyxia. In March, 1882, there was partial gangrene of the
right great toe and of the outer surface of each labium
majus. Throughout the whole course of this illness the
general health remained fairly good, menstruation was
regular and the circulatory organs and the urine were
normal. Patient was not syphilitic.

Another curious case which also shows the association
with aphasia is described by Osler! A woman, who had
suffered during five or six years from occasional attacks of
numbness and mottling of the fingers, was seized in April,
1891, when aged 47, with dizziness and transient obscura-
tion of consciousness. A month later she had a similar
attack with pain and local asphyxia in the two inner fingers
of the right hand. In January, 1892, there was a third
attack of dizziness with asphyxia and superficial gangrene
of the second and fifth right finger-tips. In a fourth attack,

I No. 134, p. 524 fi.
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at the beginning of February, there was aphasia, paralysis
of the right hand and paresis of the right foot, from all of
which she soon recovered. Four weeks later she was seized
with complete motor aphasia and had spasm in the right
hand, but was well again in less than a day. In February,
1895, there was local cyanosis of the distal portion of the
right middle finger, unaccompanied, however, by any
cerebral symptoms. Early in April there was an attack of
headache, left hemiparesis, and discoloration and tenderness
of several digits of the right hand. In July there was a
third attack of aphasia, with right hemiplegia, and local
syncope and asphyxia in the right hand and fingers. About
this time the tip of the nose was slightly blue—the only
occasion on which the face was affected. In January, 1896,
she was seized with giddiness and vomiting, followed by
intense pain in the right hand. The fingers became blue
and the hand anaesthetic. Speech was retained. Gradually
the limb became cold and purple up to the elbow, with
mottling still higher. The patient died comatose in a couple
of days.

Bramann has described a curious illness which, if not
actually Raynaud’s disease, presents many points of resem-
blance to it. He met with it in three brothers aged 7, 10
and 13 years. Their parents and sisters were quite healthy.
The disease began in each of these three boys in the fourth
year of life.  Violent pains with great redness and swelling
attacked almost exactly symmetrical spots on the extremities.
Most of these lesions proceeded to gangrene. The attacks
recurred at varying intervals and involved sometimes the
hands alone, sometimes the feet only, and sometimes all
four extremities. The pains ceased when the dead tissue
began to be separated. When the boys came under obser-
vation, the second had suffered most, and the youngest least






MORBID RELATIONS. 150

by pressure on nerves, may induce local asphyxia (Fagge ),
and even partial gangrene (B. O‘Connor?) of the fingers.
Russell Reynolds? tells of a lady in whom pressure on the
lower cervical spinous processes induced pallor of the face,
duskiness of the lips, and enfeeblement and speedy loss of
the right radial pulse. Beaven Rake* has reported the
occurrence of local asphyxia in the areas between the
anaesthetic patches of non-tuberculated leprosy in a case
where the nerves were found after death to be diseased.

Articular lesions, not unlike the arthropathies of
various nervous diseases, are occasionally met with in cases
of, or allied to, Raynaud’s disease. In Case 1. of the Mew
Researches there were fibrous indurations in the skin of the
palms, which became much less marked under treatment.
Effusion into joints, ankylosis, etc., have been recorded, but
the cases were notall typical. Muscular atrophy has been
repeatedly observed, chiefly in complicated cases, and
diminution or loss of muscular response to electricity has
been noted.

Ocular symptoms. Inasmuch as the fundus oculi is
the one situation in the uninjured living body where
blood-vessels can be actually examined by inspection, we
cannot wonder at the importance Raynaud attached to
the cases he recorded in 1874 as lending support to
the theory he had enunciated a dozen years before. In
one instance® a man became subject, at the age of 59, to
paroxysms of local asphyxia of the extremities, and a few
weeks later to paroxysmal impairment of vision.

' Fagge and Pye-Smith, Principles and Practice of Medicine, 3rd ed.,
1891, ii., 118, See also a case recorded by Treves ; No. 185,

2 Brit. Med. four., 1884, i., 460.

* Brit. Med. four., 1868, ii., 655-656.

' Lancet, 1887, ii., 958 ; 1889, i., 301. Case i., in New Researches.
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During the period of asphyxia, he could see quite well,
but as the digits were recovering their normal colour, the
sight, especially of the left eye, became dim. Vision
was restored at the moment when a new attack of
asphyxia supervened. Ophthalmoscopic examination in the
period when the discoloration of the extremities was at a
minimum revealed narrowing of the arteries and pulsation
of the veins. During the period of cyanosis the arteries did
not regain their normal calibre as might have been expected,
at least in their whole extent, and the venous pulsations
persisted. Yet the cyanosis of the extremities and the
visual troubles alternated so regularly that the diminution
of one “infallibly announced the appearance of the other,
and this many times in the same day.” This went on for
several months and then recovery took place. Before the
patient left hospital he was free, not only from local
cyanosis, but also from the abnormal ocular phenomena,
subjective and ophthalmoscopic.

The second case in the New Researches was that of a young
man who was liable to paroxysms of cyanosis in the hands
and face. At the moment when such a paroxysm com-
menced, he experienced a notable obscuration of sight, but
when the cyanosis passed off, vision was restored. The
ophthalmoscope revealed narrowing of the arteries of the
fundus in the cyanotic period with restoration of calibre
when reaction set in. The retinal veins were not observed
to pulsate.

A few other cases are on record in which vision was
temporaily impaired in connection with Raynaud’s disease.
Thus in Bland’s patient—a maniac who brought on an attack
of local asphyxia and gangrene by exposing himself to
cold—there was for a time dimness of vision and inability
to read, with unusual pallor of the fundus, and the vessels
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were “ blanched and almost indistinct.” In Morgan’s case
the retinal arteries were narrow though vision was good, but
after recovering from Raynaud’s phenomena and enjoying
three months of good health, the patient suffered for a time
from severe headache and simultaneous dimness of vision.
Stevenson has reported a case where the patient suffered on
one occasion from complete loss of sight for some minutes,
and on several occasions from dimness of vision, but there
is no report of an ophthalmoscopic investigation. Calmette
(1877) mentions three malarious patients who were subject
to attacks of local asphyxia and also to ocular troubles.
The ophthalmoscope revealed in two of them narrowing of
the papillary arteries, and in the other pulsation of the
veins. In the last, and in one of the former cases, it is
reported that the ocular phenomena coincided with the
others. The phenomena in the remarkable case recorded
by Weiss included marked narrowing of the retinal arteries.

Among other ocular symptoms occasionally noted in
Raynaud’s disease is iridoplegia. This was present in
Hutchinson’s earliest case (1871). Both pupils were quite
immobile, though the left was larger than the right. The
nose and the left ear suffered from gangrene. In a case of
my own where the left ear became partly gangrenous, the
right pupil was larger than the left. Nystagmus has been
observed in a mentally weak patient with inherited syphilis
(F. Marsh). Either interstitial keratitis or albuminuric
retinitis may be associated with Raynaud’s phenomena,
probably because either inherited syphilis or Bright’s disease
may be a cause of both vasomotor and ocular symptoms.

Conjunctivitis is sometimes present, but is probably a
mere coincidence.

Numerous Diseases of the skin are mentioned in the

clinical histories of patients with Raynaud’s disease. In
L
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some Instances, the presence of the cutaneous affection
(ringworm, molluscum contagiosum, etc.) must be regarded
as a mere coincidence. Other facts, such as the liability in
numerous cases to chilblains in early life, point to a consti-
tutional tendency or constitutional weakness. In a few
cases, the patient has been subject to eczema, but it is not
at all clear that this association has been other than acci-
dental. The same is true of bromidrosis. Hyperidrosis of
the extremities has been noted as ceasing in connection
with a severe cold, from which the vasomotor affection
dated (Mills). Localized purpura and other cutaneous
Haemorrhages have occasionally been observed. West
reports a case where a rash, at first scaly and afterwards like
erysipelas, appeared on the face. Urticaria is an occasional
complication of Raynaud’s disease as of its congener par-
oxysmal haemoglobinuria. Solis-Cohen reports under the
designation ““vasomotor ataxia,” a series of cases character-
ized by somewhat widespread phenomena, including not
only local asphyxia, but also dermographism (a red streak
produced on the skin by very light stroking, and lasting
for several or for many minutes), factitious urticaria (pro-
duced by a firmer stroke, the reddened part becoming
elevated like a wheal in nettlerash), and sometimes telean-
giectases on the trunk or limbs.

Cavafy reported in 1883, under the title of ** Symmetrical
Congestive Mottling of the Skin,” two cases which may
have been akin to Raynaud’s disease. The patients were
unmarried females, aged 22 and 21. The first had noticed
three years previously a reddish mottling which began on
the left shoulder, spread down the arm, and afterwards
involved the other arm, cheeks, and thighs. She had
rheumatic fever a year before the onset of this condition,
but had no cardiac lesion. She suffered from dyspepsia at
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times, and one or two fingers would get numb in cold
weather, but otherwise she enjoyed good health. The
cutaneous markings disappeared on pressure and diminished
with warmth and exercise. They became more conspicuous
under the influence of cold and of menstruation. Ten
months after the original note of her case, she was readmitted
with rheumatic polyarthritis. The mottling of the skin was
present as before, and the patient reported that on two
occasions one of her fingers had suddenly become pale and
numb, and afterwards bluish red and very painful, the
attack lasting about half an hour.

The second patient had suffered for a year and a half
from a similar affection which, beginning at the ankles,
spread to the legs and thighs, and after a year to the arms,
and still later to the trunk. The face was still unaffected
when she came under observation, and for at least nine
months afterwards. The condition varied with the tem-
perature, as in the first case, but was not influenced by
menstruation. Raynaud's phenomena were never noticed,
and the general health was perfect.

But by far the most important cutaneous complication of
Raynaud’s disease is Scleroderma. Raynaud, in his patho-
logical history of symmetrical gangrene,! speaks of the small,
white, hard cicatrices left on the fingers, the slender form
acquired by the digits, the hardness of their tissue, their
shrivelled aspect, and the parchment-like appearance which
may supervene without preceding vesication. In 18722 he
says that he has observed the perversion of the capillary
circulation to become associated in course of time with. a
condition of skin resembling sclerema, in which case the
normal colour is never restored. “1In the space of an hour
one sees the fingers change colour several times. The

! Thesis, ps 103 A Nowv. Dict., xv., 645,
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Numbness and then pains in the fingers followed.
Even if the patient was not exposed to cold, if she
experienced any nervousness or emotion, the local asphyxia
of the extremities would immediately appear, like the
tingling of the fingers felt in the cold of winter. Later on,
rigidity of the fingers, with hardening of the skin, set in.
Similar phenomena appeared on the face. Phlyctens
appeared on the fingers, and the tissues of the latter, even
to the bones, underwent atrophy.!

It will be understood, then, that either Raynaud’s disease
or scleroderma may exist by itself for an indefinite time, and
that either may be complicated after a time by the superven-
tion of the other. Scleroderma rarely occurs in that form of
Raynaud’s disease which consists simply in repeated
paroxysms of local cyanosis.?

A more or less marked tendency to scleroderma was
manifested by 13 of the 180 collated cases of Ray-
naud’s disease (7.2 per cent.).®? These 13 cases were
all in females.  Whilst both Raynaud’s disease and
scleroderma affect by preference the female sex, the
occurrence of the latter as a complication of the former
appears to be relatively still more closely restricted to
females.* The average age of the 13 cases at the time

' Vidal, ** De la sclérodermie spontanée,” Gazette des Hépitaux, 1878,
li., 939.

“See Hutchinson, No 89, p. 75. R. Hingston Fox reports a case
where scleroderma developed on the face as a sequel to long continued
congestion without pallor (No. 52),

?Of course other examples of the association are on record, but in
these cases Raynaud’s phenomena did not predominate to such a
degree as to justify their being included in the collection used for
statistical purposes.

* For cases in males, see Vidal, Gaz. des Hép., 1878, 1i., 9403 Hutch-
nson, drck. of Surg., 1801, ii., 30-32.
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arising from this vessel, but could find nothing either in
their calibre or in their shape to account for the symptoms
from which the patient had suffered.

In Begg's case (1870) there was no ossification of the
arteries, arteritis, venous obstruction, disease or weakness of
the heart, want of nervous energy or cachexia. « The tibial
arteries in the mortified and amputated lower extremities
were (contrary to expectation) pervious., The vessels of the
upper limbs were not examined. Begg attributed the
disease to “ organic changes in the capillaries.”

In one of the cases recorded by Richard (188c), where
Raynaud’s phenomena supervened in connection with
enteric fever, pulsation was absent for a time from the
posterior tibial arteries, and the boy lost several phalanges
from his toes. In one of these toes, brownish, homogeneous,
non-stratified clots were found in all the small vessels, but
there was no endarteritis. Richard, accepting Raynaud’s
doctrine of symmetrical gangrene, inferred that the coagula-
tion was secondary, and that the primary condition depended
upon the spinal cord.

Roques (1883) described a case where the vasomotor
symptoms were superadded to those of Bright’s disease,
which appeared to date from a confinement. The post-
mortem revealed splenization of the right lung, great enlarge-
ment of the heart, a normal state of the mitral valve,
vegetations on the aortic curtains, granular kidneys, a
normal condition of the radial and pedal arteries, and
absence of emboli in the arteries and of infarctions of the
viscera.

One of Affleck’s patients (1888) had her foot amputated
by Syme's operation two months from the onset of the
symptoms. The anterior half was mummified. The vessels
were found to be healthy. The internal plantar nerve at
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the part furthest removed from the seat of gangrene had
suffered extensively from neuritis, and was now degenerating.

In Collier's case (1889g) symptoms akin to those of Ray-
naud’s malady, and others which might be accounted for by
subacute peritonitis, set in about the same time, and led up
to death in the fourth month of the disease. Portions of
the four inner toes of the left foot had become gangrenous.
The heart was found to weigh only 4 oz., but its muscle was
firm and healthy, and its valves were normal. A few old
pleuritic adhesions were present on both sides. The lungs,
stomach and duodenum were healthy. The small intestine
was found to be slightly stenosed in three places, viz., (1) six
inches from the duodenum, (2) in the lower jejunum, and
(3) in the ileum. At the first of these situations the
mucous membrane was smooth and devoid of valvulae
conniventes over a length of four inches. There was no
ulceration, and no cicatrization could be detected to
account for the narrowing. The great bowel was healthy.
The peritoneum presented numerous old, firm adhesions.
The serous coat of the small intestine was hyperaemic, and
in the abdominal cavity, especially about the origin of the
coeliac axis, there were about 8 oz. of yellow pus. The
uterus was healthy. Recent superficial haemorrhages were
seen in the ovaries. The pelvic cavity and its remaining
contents were normal. The liver was pale. The spleen
weighed 1 o0z., and was surrounded by old adhesions. The
kidneys weighed 3% oz. each, but were otherwise normal.
The brain and cord appeared healthy to the unaided eye.
The vessels of the left leg were healthy and pervious, and
the tibial nerves were also healthy. Microscopic examina-
tion showed that the muscle of the heart, sections of the
spinal cord taken at various levels, and longitudinal and
transverse sections of the left tibial nerves all presented
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healthy characters. The skin near the gangrenous toes
was normal, with the exception of slight endarteritis of the
small vessels nearest the dead tissue; but this condition,
Collier remarks, was “ probably a result of the thrombosis
of vessels at the so-called line of demarcation.” He thinks
that the clinical and post-mortem evidence showed that
gangrene in this case was not due to disease of the vessels
or to embolism or thrombosis. He suggests that the
irritation of the great abdominal sympathetic system caused
the arterial spasm which called forth the paroxysmal
symptoms in the extremities and the gangrene of the toes.

In one of Barlow’s cases (1889),! amputation was per-
formed at midthigh. The anterior and posterior tibial,
the plantar and the muscular nerves of the amputated
limb were free from disease (axis-cylinders well marked, no
segmentation of myelin, and no increase of connective
tissue in perineurium or endoneurium). The arteries were
thrombosed, but it was difficult to say whether this condi-
tion had arisen previously or subsequently to the gangrene.
There was some thickening of the outer and middle coats,
but this appeared to be recent, and there was no ordinary
atheroma or calcification. The thickening of the walls was at
least as great in the case of the veins as in that of the arteries.

A patient whose case was recorded by Colcott Fox
(1885 and 1889) suffered from diabetes and eventually also
from albuminuria and general anasarca. There was hyper-
trophy of the heart, enlargement of the liver, pulmonary
emphysema, chronic bronchitis and pleurisy, together with
general atheroma of the medium sized and larger arteries,
including the arteries at the base of the brain.

A girl of 17 came under the care of Samuel West after
being subject for about a year to attacks of local syncope

*No. 125 p. 128
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of the four extremities, During the latter half of that
period local asphyxia followed local syncope, and the
patient suffered besides from a scaly eruption on the face.
There was some superficial gangrene of the digits. About
a fortnight before admission, the rash on the face assumed
an appearance closely resembling that of erysipelas.
Several weeks later there was considerable fever, and she
died in the third week after coming under observation. So
far as the vasomotor disease was concerned, the post-mortem
results were negative. Pneumonia was found to involve
the upper half of the right lung. The other organs were
healthy. The radial artery and radial and median nerves
at the wrist were all normal microscopically, and nothing
abnormal was discovered in the medulla.

A case recorded by Dehio is of particular interest since
the narrator, with apparent justice, claims that it offers
a striking proof that Raynaud’s symmetrical gangrene can
occur as an independent and typical disease in persons
otherwise perfectly healthy. The patient was a woman
of 31, and the disease followed a severe fright due to an
assault at night by several men. There was extensive loss,
by gangrene, of phalanges of the fingers, and the dead
parts were amputated seven months after the onset of the
disease. In the living soft parts removed by operation
from the left ring and right index fingers close to the
dead parts, and accordingly influenced by the process of
elimination, the epidermis, including the Malpighian layer,
was unaltered. The cu#is and subcutaneous fatty tissue
showed a slight inflammatory small celled infiltration,
especially in the lymph sheaths of the larger and smaller
vessels, and also, though in a less marked degree, in the
neighbourhood of the nerve twigs. The zesse/s themselves
were the seat of a fibrous endarteritis and endophlebitis.
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The veins on the whole were less changed than the arteries,
but even the former had their intima so thickened in some
instances as to reduce the lumen by about a half. The
lumen in some wvessels was completely obstructed by
partially organized thrombi, but here, too, the fibrous
thickening of the intima was distinct. The digital nerves
were also much changed. Most of the fibres had perished, so
that only isolated axis-cylinders and medullary sheaths were
recognizable, and even these were narrowed. Their room
was occupied to some extent by spaces, but principally
by connective tissue thickening of the endoneurium.
The perineurium of single nerve bundles and of the whole
nerve trunk was thickened. A few nucleated round cells
were seen in the supporting connective tissue, but these
were not sufficiently numerous to constitute an infiltration
of the nerves.

Hale White's case has but a doubtful right to be ranged
alongside the group now under consideration. A girl who
had suffered for some years from cardiac symptoms and
occasional cyanosis of the extremities was seized with gan-
grene of portions of the right upper and both lower limbs.
She died from failure of the heart, and the conditions
observed after death included not only serious cardiac, peri-
cardial, pulmonary and pleural lesions, but also embolism of
the right brachial artery.  On the other hand, the posterior
tibial artery and the dorsal artery of the foot on both sides
contained no emboli and were otherwise normal. The
plantar and posterior tibial nerves were found on microscopic
examination to be free from any primary neuritis, any slight
changes that they showed being accounted for by the prox-
imity of the gangrene,

Durante reports two cases of fatal symmetrical asphyxia
of the extremities (one ending in extensive gangrene) in
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perineurium were greatly thickened, the latter often encroach-
ing on the nerve bundles. ~ The perineural lymph space
was often broadened. The endoneurium was overgrown
and contained an undue number of nuclei. The nerve
tubules were partly degenerated, the myelin sheaths being
atrophied. The posterior tibial was the nerve most affected
in each lower limb. The left median nerve was the one
most damaged in the upper limbs. It could not be positively
said whether the degeneration of nerve tubules or the
interstitial growth was primary. The walls of many of the
vessels were thickened,—no doubt, as Wiglesworth remarks,
in connection with the renal disease.

Another interesting case is recorded by Rakhmaninoff
(1892). A joiner, aged 17, was admitted with gangrene
which in the course of three days had involved both feet
and the lower parts of the legs. He had never recovered
complete health after an attack of exanthematic typhus two
years before. He had suffered from anaemia and frequent
false sensations of cold in the hands and feet, and occasion-
ally for several minutes at a time from numbness in the
fingers and toes. This numbness was followed by con-
vulsive agitations of the muscles of the hand and forearm
with lancinating pains. The attacks came at irregular inter-
vals,—it might be several times a day, or only once in a
week or even in a month. He suffered for a time also from
thoracic and abdominal pains with severe general sweating.
Three days before admission, he felt cold and pain in the
upper limbs, the cold being replaced after some hours by
intolerable heat. At the same time the dorsa of the feet
became red and swollen ; this condition extended upwards,
the lowest parts became livid, and by the next day sensation
in the toes was lost and walking was impossible, Shivering
and fever followed, and gangrene was soon definitely
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established. The legs were amputated four weeks later,
but though the wounds did well, the patient suffered from
high fever with pain in the side and cough, and he died
in coma a fortnight afterwards.

At the post-mortem, the brain and cord were found to be
oedematous, but otherwise normal even to the microscope.
Fibrinous pleurisy, grey hepatization of the entire right lung,
oedema of the left lung, and enlargement of the spleen,
were among the other conditions noted. The great nerve
trunks of the extremities, as well as the muscular and
cutaneous branches, were examined microscopically and
were all found to be the seat of degenerative neuritis.
The myelin was broken up, and the sheath of Schwann
was empty at some places. Some axis-cylinders had
undergone segmentation ; others had disappeared. In
the nerve trunks, the interstitial tissue was increased in
amount and infiltrated with cells. The small vessels outside
and inside the perivascular sheaths had their walls much
thickened, and some were quite obliterated. The changes
observed were more marked in the lower than in the upper
limbs, and were greater in the small twigs than in the large
trunks. Rakhmaninoff regarded this case as an infectious
multiple neuritis starting from the typhus fever.

A good deal of attention (more perhaps than the circum-
stances now warrant) has been attracted by a case recorded
by Mounstein in 1834. A man, aged 51, had his right leg
amputated for gangrene which, beginning two months pre-
viously, had brought about loss of the first, second, and fifth
toes, as well as patches of skin on the remaining toes and
on the heel, instep and dorsum of that foot. The patient
died a week after the operation. The vessels of the limb
had no abnormal contents; only at the border of the lesion
were microscopic hyaline thrombi found in the capillaries.
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The posterior tibial artery presented several calcareous or
bony patches which, however, had not induced thrombosis.
The posterior tibial nerve was much thicker in its lower than
in its upper part, and had a translucent appearance from
loss of myelin. The peroneal nerve was in the same state.
The microscope revealed loss of myelin and increase of con-
nective tissue, especially near the gangrenous part, with a
great increase of nuclel in the accompanying small vessels.
The nerves of the healthy leg were altered in a similar
manner though to a less degree. The nerve-roots connected
with the lumbar region of the cord were inflamed on the
left side only. The brain and cord were anaemic. Nothing
noteworthy was detected on examination of the other
viscera.

In a second case reported by Mounstein, a man, aged 47,
had senile gangrene of the left foot. Thrombosis of both
tibial arteries was the cause of the gangrene, and yet the
nerves of the affected part were inflamed. And so, says
Hochenegg (from whose essay these two cases are quoted),
we must distinguish primary neuritis causing gangrene from
secondary neuritis due to extension of inflammation along
the nerves from the line of demarcation.

Hochenegg narrates the case of a man, aged 51, who at the
age of 45 had been suddenly seized with weakness of the
right lower limb, which gradually became worse. Some .
time after this, but still long before admission, the sense of
touch became impaired, and at length he could not mani-
pulate small objects. Latterly there was great loss of general
strength. A few days before admission, the left hand and
forearm became swollen and reddish blue, without pain and
without apparent cause. On admission it was noted that
he had marked scoliosis and enlargement of the head. The

right leg was not so strong as the left. The upper half of
M
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and enlargement of and fatty change in the liver were the
gross morbid appearances detected at the necropsy. The
spinal meninges, lungs, heart, spleen, kidneys, genitals,
stomach and intestines, aorta, and the arteries and veins of
the lower limbs were normal. The nerves of the lower
limbs appeared healthy to the naked eye. The microscope
revealed a slight diffuse sclerosis in the dorso-lumbar
region of the cord involving the antero-lateral columns in
their entirety, and the posterior columns, with the exception
of their anterior fifth. The commissures, canal and
anterior horns were normal. On the right side, the median,
cubital, crural, great sciatic and internal and external
popliteal nerves were normal ; but the peroneal cutaneous
nerve was much altered. It contained a number of healthy
fibres, but many also that presented varicosities filled with
droplets of myelin and of protoplasm, and also nerve
sheaths completely empty. The anterior tibial nerve in
the middle of the leg had suffered still more profoundly ;
it did not contain a single healthy fibre. The nerve fibres
had all lost their medullary sheaths, and were represented
by sheaths furnished with numerous nuclei and varicose
dilatations, containing granular protoplasm and drops of
myelin. Between the fibres there were numerous leucocytes
and fat droplets. The posterior tibial nerve near the gan-
grenous part was altered in a similar fashion and did not
show a single normal fibre. On the left side, the median,
cubital, crural, great sciatic and internal and external
popliteal nerves were healthy. The anterior tibial was but
slightly affected at its upper end, but at its lower part most
of the fibres were degenerated. The posterior tibial, as on
the right side, was quite destitute of healthy fibres.

In a second case reported by Pitres and Vaillard, a
Wwoman, aged 56, whom poverty had driven to rag-picking,
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began to suffer from anorexia and insomnia, was easily
fatigued, and ceased to feel the ground with her feet.
Four months later, after she had been walking during part
of the might, her soles became blistered, and at the same
time troublesome diarrhoea set in. Two months after this,
and a few days before her admission, the feet were swollen
and painful, and covered on the dorsa with reddish spots.
In the course of some days the feet became frankly
gangrenous, and death ensued from asthenia. Nothing
remarkable was found in the brain, cord, lungs, liver,
kidneys, or heart. The arteries and veins of the lower
limbs were normal. The nerves of the lower limbs were
normal to the naked eye, except that both internal plantars
were somewhat violet in colour, whilst the vessels accom-
panying these nerves were greatly dilated. Microscopically
the left internal plantar nerve was found to be destitute
of normal fibres ; some were represented simply by sheaths
with scattered nuclei, but many were less severely damaged.
The lower ends of the left posterior and anterior tibial
nerves were also severely affected. The internal and
external popliteal and external saphenous nerves on the
same side were but slightly altered. The lower end of the
right posterior tibial contained no normal fibres. The
right anterior tibial was seriously diseased. The external
popliteal was but slightly, and the internal popliteal and
sciatic nerves were not at all affected.

Legrain! (1896) mentions the case of a male patient
who suffered first from pain for several weeks, and then
from a violet and blackish discoloration of the feet and
lower third of the legs. The limbs were amputated at
an interval of a month. In the amputated portion, above

1 ¢ Gangréne massive symétrique des extrémités inférieures,” Ann.
de dermat. et de syphiligraphie, 1896, vil., 1090, 1091I.




MORBIIA ANATOMY. 181

the level of the gangrene, there was found arteritis obliterans
in one leg, and mesoperiarteritis in the other. The peri-
pheral nerves were reported as being in a state which
almost amounted to the neuritis described by Pitres and
Vaillard.

Two cases reported by Déjérine and Leloir in 1881
may be briefly alluded to here, though they have no
relation to Raynaud’s disease. The purpose of the research
conducted by these investigators was to demonstrate ana-
tomically that cutaneous gangrene may be due to primary
peripheral neuritis. In one case, a woman aged 49, who
had suffered from chronic rheumatism, died from cachexia
with diarrhoea, sloughing over the sacrum, etc. The
cutaneous nerves in the region of the slough, and also,
though in a much less degree, the intramuscular nerves,
were the seat of atrophic parenchymatous inflammation.
The spinal cord and its anterior and posterior roots were
healthy. The other patient was a woman, aged 44, who
had locomotor ataxy, and suffered from sloughing of the
buttock. The cutaneous nerves of the region bordering
on the slough were diseased.

Three cases quoted in Raynaud’s Zesss (Cases xvii., xvii.
and xix.) have been already mentioned in connection with
cardio-vascular disease, and need not be further discussed
here. The original reports were published very many years
ago, and details that would now be regarded as most im-
portant are unfortunately not available.



PATHOLOGY.

RayNaup, it will be remembered, setting aside structural
diseases of the heart and vessels, embolism, diabetes and
ergotism as inadequate to explain the facts, though
admittedly capable of operating as contributory causes or
modifying influences, supposed (1) that local syncope and
asphyxia are due to spasm of the small vessels, this spasm
if sufficiently prolonged leading to gangrene of the part
deprived of blood ; and (z) that this spasm of the vessels
depends upon an abnormal excitability of the vasomotor
centres in the spinal cord. With regard to the first of these
propositions, the dependence of local syncope and local
cyanosis upon a disordered innervation of the vascular
system has scarcely ever been seriously questioned, for
O. Weber’s view that local syncope was due not so much
to spasm of the vessels as to contraction of the smooth
muscle of the skin has obtained practically no support.!
Fortunately we are able to set out with a few propositions

1Quoted by Hochenegg, of. cit. p. 16. Hochenegg himself thinks
that local syncope is brought about in the manner indicated by
Raynaud, but that frequently there is also simultaneous contraction
of the museculature of the skin, the latter accounting for the subjective

feeling of cold (7., p. 57).
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which correspond either to actual fact or to universally
accepted theory. Thus we may postulate that (1) local
syncope, in its simple forms, if not in every case, 1s the
result of contraction of the small arteries ; for section of a
vasoconstrictor nerve causes loss of arterial tone and flushing,
whilst stimulation of the peripheral portion of such a
nerve causes contraction of the vessels and bloodlessness of
the part. (2) In exceptional cases of Raynaud’s disease,
the spasm may extend to the larger arteries; for in such
cases the pulsation of the radial at the wrist may be almost
imperceptible, and, moreover, contraction of the central
artery of the retina has been actually seen in connection
with this disease. (3) Contraction of the larger superficial
veins may occur, for this has been actually seen. It was
repeatedly noticed in a case described by Weiss (see p. 83),
and if anything could make this assertion more incontrovert-
ible, it would be a comparison of the passage quoted on
pp- 83, 84 from Barlow, describing what he saw in one of his
patients, with the following which is taken from a recent
text-book of physiology : * Stimulation of the peripheral end
of the cut sciatic nerve, the crural artery being tied, causes
the constriction of the superficial veins of the hind limb.
The contraction begins soon after the commencement of the
stimulation, and usually goes so far as to obliterate the
lumen of the vein. Often the contraction begins nearer
the proximal portion of the vein and advances toward the
periphery. More commonly, however, it is limited to
band-like constrictions between which the vein is filled with
blood. After stimulation ceases, the constrictions gradually
disappear.”! To these three propositions we may add that
(4) almost certainly the small veins are the seat of spasm
in many cases of Raynaud’s phenomena; for not only

Y American Text-book of Physiology, edited by Howell, 1896, p. 485.
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would analogy lead us to believe this, but the occurrence of
cyanosis, without syncope and without apparent contraction
of the larger veins, can scarcely be accounted for in any
other way.

Raynaud’s sketch of what happens in the paroxysm is
a good starting-point for the discussion of the modern
doctrine of the disease. “It commences by a spasm of
the capillary vessels. . . . In the simplest cases, those
in which the malady remains, if I may so say, in a rough
state, the exaggerated peristaltic contraction of the capil-
laries drives the blood before it, the extremities become
pale, withered looking, and insensible. This is the ‘dead
finger.” But this phenomenon does not persist long enough
for gangrene to follow. To contraction succeeds relaxation,
the circulation is re-established, and everything returns to
the normal state after a period of reaction more or less
painful. Such is /Jocal syncope, in which the venules par-
ticipate in the contraction of the arterioles.

“Local asphyxia is only a more advanced condition.
After an initial period of capillary spasm there occurs a
period of reaction, but it is incomplete reaction. The
vessels which return first to their primary calibre, or even
beyond, are naturally those which present in their structure
the fewest contractile elements, namely the venules. At
the moment when these are opened, the arterioles being
still closed, the venous blood, which had been at first
driven back into the great trunks of the dark blood system,
flows again into the finest vascular divisions, and then the
extremities will take on that tint varying from blue to black,
which is a certain index of the presence of venous blood 1n
the capillary network. This explains two phenomena to
which I have called attention in speaking of the symptoms.
The first is that the cyanotic tint of the extremities succeeds
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in general to an extreme pallor, or, in other terms, that
syncope precedes asphyxia. The second 1s that, at the
outset at least, the asphyxiated parts have not that very
deep tint which one observes following on a viuler}t
constriction of a limb ; in this last case, in fact, there 1s
venous blood extending into arteries of a calibre which is
relatively considerable. In local asphyxia the venous reflux
does not go beyond the capillary network properly so-
called ; it results therefrom that the colour which is
observed has a certain transparence ; it is a mixture of
cyanosis and pallor.”

“In the meantime the z7is a #rgo having ceased its
action on the venous side, the return circulation is no longer
favoured, except by the causes which in the physiolo-
gical state are limited to the part of accessory condi-
tions; such are the muscular contraction of the limbs,
the play of the valves, the aspiration exercised by the
thoracic cavity, etc. Consequently the blood stagnates
even in the great venous trunks, and then are produced
along with a very slight oedematous suffusion those sub-
cutaneous livid venous markings which have been rightly
compared to those which the prolonged use of warming
pans produces.”!

In local syncope, then, there i1s undoubtedly contraction
of the arterioles. Probably there is often simultaneous
contraction of the venules, particularly in cases where the
ischaemia persists for a considerable time. For if the
venules were not contracted, venous blood would soon
flow back into the capillaries, as it does in a haemor-
rhagic infarction, and make the affected part cyanotic. Even
in the state of local syncope, the pallor is apt to be dusky
—a fact which is to be accounted for in two ways; first,

L Thests, PP 143-145, Nowwv. Dict, xv., 651 sqq.
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contraction may pass along the vessels in the peripheral
field of the circulation (arterioles, capillaries, venules), just
as Barlow saw a wave of contraction pass along the veins
of the hands.

The natural consequence of these vascular spasms is the
cutting off of the zis @ fergo from the venous side of the
circulation, and this, as Raynaud rightly observes, accounts
for the stagnation in the large veins, the livid marbling of
the surface, and the oedema that is sometimes noticeable.

An occasional variety of local asphyxia is that character-
ized by redness instead of lividity of the parts. In this
case the small vessels are full—a result, perhaps, as Weiss
suggests,! of overaction of the dilating mechanism.

Local syncope, asphyxia and gangrene have been con-
sidered in such detail in an earlier part of this essay, that
little remains to be added with regard to their phenomena.
The defects of sensation—tactile, painful, thermic and
muscular—are manifestly due to the imperfect nature of
the blood-supply to the nerves concerned with such func-
tions in the affected parts. Raynaud asks whether the
spontaneous pains of local syncope and asphyxia are
directly due to the vascular contraction,—a painful cramp
of the vessels.” The pain would then be comparable to
that of colic. But the frequent absence of pain in local
syncope makes this explanation unsatisfactory, and a much
more likely one is that the pain results from the influence
exerted locally upon the nerves by the blood, which is
defective in quantity or in quality, or in both respects.
The local temperature naturally falls as the stagnating
blood cools. The meaning of the changes that have
been observed in the blood itself will be best considered
in connection with the subject of haemoglobinuria.

' No. 196, p. 391. ® Thesis, p. 145, note.
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If we accept the theory that local syncope and asphyxia
are due to vascular spasm, we need have little difficulty
in admitting that the cause of asphyxia, if its operation
be sufficiently prolonged, will also produce gangrene. This
is not denying that the trophic influence of the local nerves
may be perverted by the morbid state of the parts, and
may thus take a share in the production of tissue necrosis ;
but the astonishing manner in which extremely asphyxiated
parts may regain their normal health suggests that all that
i1s wanted for this is a restoration of the calibre of the
blood-vessels.

It scarcely needs to be stated that the phenomena of
Raynaud’s disease must be brought about through the
agency of the nervous system. The widespread and often
symmetrical distribution of the symptoms ; their frequent
association with other neuroses ; the readiness with which
they respond to emotional conditions; the frequency
with which they depend upon causes acting either generally,
or on the nervous system in particular ; and the fact that these
phenomena may sometimes be removed or otherwise
influenced by agencies acting upon remote parts of the
body, together with what we know of the normal physio-
logy of the vasomotor system, preclude us from regarding
the disease as limited to the parts in which its principal
phenomena are manifested. It might be wrong—and for
our present purpose it is quite unnecessary—to deny that
when the vessels in a given limited area change their calibre
on the local application of heat or cold, this result i1s due
directly to the muscular walls of the vessels, or to the
minute nerve-ganglia in or beside these walls ; but a local
change of this kind is a phenomenon of perfect health, and
does not constitute Raynaud’s disease. There can be no
doubt that even in those cases of Raynaud’s malady where
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the phenomena are of but limited distribution, the nervous
system comes into play. Phenomena almost exactly the
same may be induced by lesions involving vasomotor
nerves, as for instance compression by a tumour; but in
such a case we should expect the vasomotor disturbance
to confine itself to the territory belonging to the nerves
involved, though it must be admitted that vasomotor
disturbances appear to be capable of radiating widely just
as sensory ones are well known to do.

In most cases, however, and in practically all character-
istic examples, the combination of symptoms compels us to
look for a cause more general or central than such a lesion
as that just indicated ; and so we come to the second pro-
position implied in Raynaud’s theory, one that has not been
accepted with as little demur as the first. At first sight
several possibilities appear to lie open to us. There is
first Raynaud’s theory that the spasm of the vessels depends
upon an abnormal excitability of the vasomotor centres
in the spinal cord. Overaction of these centres, he
said, might be confined to a particular region of the
cord. The marked symmetry of the lesions suggested
that they originated in a discharge which started from
the cord, either spontaneously or reflexly, and radiated
thence to the extremities by the vascular nerves. The
disease therefore was a neurosis, and the abnormal dis-
charges of the spinal centres might, Raynaud suggested,
be called forth by the immediate action upon these centres
of the phlegmasic state, poisons in the blood with an
elective action upon such centres, etc.; or they might be
called forth reflexly by irritation of the generative organs
in the female, but more frequently by impressions upon
the cutaneous nerves of temperature.! Raynaud found

1 Nouz. Dict., 1872, xv.,, 655,656 ; New Researches, 1874, pp. 155, 181-3.
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after death to have ventricular dropsy, chronic perien-
cephalitis, slight diffuse sclerosis of the spinal cord, and
peripheral neuritis in the gangrenous limbs. In the second
case, a woman of 56 suffered from gangrene of both feet,
and neuritis was found after death in the affected limbs. But
neither of these cases resembled Raynaud’s disease clini-
cally. Pitres and Vaillard hold that the neuritis preceded
and determined the gangrene, but they practically admit
that this is merely a presumption. They anticipate the
objection that the neuritis may have been secondary to
the gangrenous process, by saying that in cases of gangrene
of vascular origin, severe neuritis is not found in the peri-
pheral nerves above the mortified parts, and they instance
the case of a man, aged 72, who died on the day following
an attack of hemiplegia and insensibility. Portions of
both feet were cold, blue and insensible on admission, a
day before the fatal attack. The anterior and posterior
tibial and the peroneal arteries were obliterated on both
sides by clots which came, it is said, from the aorta. The
nerves of the affected parts were normal. Obviously the
duration of the gangrene (if it amounted to that) was too
short in this case to entitle us to conclude that gangrene
does not lead to neuritis in the region of the affected
part. Besides, we may set against this argument the actual
facts from a second case recorded by Mounstein.! A man
had gangrene of the left foot in consequence of thrombosis
of both tibial arteries ; the nerves of the affected part were
inflamed. Legrain’s case, quoted in the last section (p. 180),
also shows that the vessels and nerves are liable to suffer
together.

Hochenegg (1885) agrees with Pitres and Vaillard that in
their two cases the gangrene was the result of the changes

' Quoted by Hochenegg, loc. cit., p. 30.
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believes in the “nervous central origin” of the disease In
his own case as in that of others.

It is certain, however, that gangrene may occur in Ray-
naud’s disease without neuritis. Thus in one of Barlow’s
cases, the nerves of the amputated limb were free from
disease. The arteries were thrombosed, but whether this
took place before or after the gangrene was not clear, and
there was no atheroma or calcification. In Collier’s case
there was slight endarteritis near the dead tissue—a result
probably of the changes at the line of demarcation—but
the wvessels otherwise and the nerves of the limb were
healthy. In West’s case (where, however, the gangrene
was but superficial) no disease was discovered in either
vessels or nerves.

In short, Raynaud’s gangrene may occur without neuritis,
and apparently without either arterial disease or neuritis.
Sometimes neuritis is found in connection with gangrene,
but a large proportion of those cases are not characteristic
cases of Raynaud’s disease, and, whether or no, it has not
been proved that the neuritis is not secondary to, or part
of, rather than the cause of, the gangrene.

But, it may be urged, Raynaud’s disease may be a
neuritis of the vasomotor nerves. The answer to this is
that in those cases resembling Raynaud’s malady where
neuritis was actually observed, we cannot suppose that the
inflammation was confined to the vasomotor nerves, whilst
with regard to cases where neuritis was not found, anato-
mical evidence is awanting.

The cdlinical evidemce in favour of neuritis is that
vasomotor phenomena are observed in cases where neu-
ritis is known to be present. Thus in the early stage of
alcoholic paralysis there may be paroxysms of local

syncope and local axphyxia ; and, in severe cases, gangrene
N
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of tissue may actually occur. In leprosy and perhaps
beri-beri, neuritis appears to be an important factor in
the production of gangrene, which may moreover be sym-
metrical. But even if the vasomotor phenomena of
alcoholic neuritis depend upon the neuritis—and it is
quite possible that they depend either on nutritional
changes in the central nervous system, or on the action
of the morbid blood-state upon the central nervous system
—the two diseases, if characteristic examples are taken,
bear no comparison with one another. The muscular
wasting and paralysis of neuritis are rarely met with in
Raynaud’s disease, and when they do occur are attr-
butable to some associated condition. Raynaud’s disease
may occur in characteristic form without pain, and may
for long be represented by a series of paroxysms of
vasomotor disturbance with complete health in the
intervals. We can scarcely imagine neuritis setting in
as the result of a severe fright, and, although per-
sisting indefinitely, only manifesting itself at longer
or shorter intervals by paroxysms of local syncope or
asphyxia, with apparently complete health between the
paroxysms. The characteristic features of neuritis are, as
a rule, absent in Raynaud’s disease, and the tendency
presented by the latter, at least in its milder forms, to
persist during many years in a strictly paroxysmal form,
the symptoms being completely absent in the intervals,
separates it altogether from neuritis. The frequent associa-
tion of Raynaud’s malady with neuroses, such as epilepsy
and mania, and with paroxysmal haemoglobinuria, is strongly
in favour of Raynaud’s theory as opposed to that of
neuritis. At the same time, Nature rarely makes a broad
line of demarcation between diseases, and it may be freely
admitted that some chronic cases of local asphyxia, with
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or without necrosis of tissue, characterized by an almost
constant state of vasomotor disorder, which may undergo
paroxysmal exacerbations but never gives place to a con-
dition of complete health, associated it may be with
impaired or perverted sensation, muscular weakness or
wasting, and possibly with other evidences of structural
change in the central or peripheral nervous system—it
may be freely admitted that some cases of this kind
depend on peripheral neuritis (primary neuritis), though
this is as yet little more than theory. It may further be
admitted as highly probable that frequent and prolonged
attacks of vasomotor disorder, at first of a strictly func-
tional nature, will in some cases ultimately impair the
integrity of the tissues involved, including nerves as well
as vessels. Almost any change that can overtake the
vessels will lead to thickening of their walls, and so
tend in the long run to obstruct the blood current, either
directly or by promoting thrombosis, and this will increase
the damage sustained by the nerves (secondary neuritis).
As the nutrition of the nerves deteriorates, their trophic
influence over the tissues with which they are connected
will be influenced unfavourably, and this may intensify any
tendency to gangrene caused by the imperfect blood-supply.
But to account for the purely paroxysmal—the most charac-
teristic—cases of the disease, no theory can hold its own
against that proposed by Raynaud; and when such cases pro-
ceed to gangrene, the one theory that satisfactorily explains
such gangrene is Raynaud’s, the theory of vascular spasm.!

' It would serve no useful purpose to mention all the modifications of
Raynaud’s theory that have been proposed by subsequent writers. The
curious are referred for this to the literature of the subject, One of the
more generally accepted views is that local syncope and asphyxia are
neuroses, whilst symmetrical gangrene is a trophoneurosis,









198 RAYNAUD’S DISEASE.

asphyxia and of intermittent fever.! As early as 1873, in
connection with a case of local asphyxia occurring imme-
diately after an attack of intermittent fever, this observer
had suggested that the vascular spasm in the extremities is
due to irritation of the vessels of the cord by melanaemic
deposits. In 1880 he still thought that this theory
accounted for a certain proportion of cases, whilst in
others the lesion that disturbed the vessels of the cord was
congestion or inflammation.

So, too, Durosiez? (1874) was of opinion that local
asphyxia was but one of the manifestations of intermittent
fever, and that both depended on a neurosis of the great
sympathetic. Bréhier ? suggested that local asphyxia was but
a masked form (*“une forme larvée”) of intermittent fever.

Petit and Verneuil (1883) say we may regard palustral
ischaemia as a simple prolongation or exaggeration of the
ordinary cold stage of the febrile attack.*

Local asphyxia, then, is closely related to the intermittent
attack, alternating with, accompanying, replacing or follow-
ing it, and may so closely resemble it that different writers
have concluded that they are practically the same thing.
Accordingly, the agent that excites vascular spasm in the
cold stage of fever may well be the immediate cause of the
attack of local syncope or asphyxia. No doubt it acts upon
the vasomotor centres. It is easy to understand how
attacks of fever, which often occur long after the individual
has left the fever district, may be replaced by attacks of
local asphyxia. But in addition to this the violent vascular
spasm occasioned by the first attack of fever probably
makes an impression upon the vasomotor centres similar
to that caused (reflexly) by severe exposure to cold,

1 Loc. cit., pp- 446, 447. 2 Petit et Verneuil, loc. cit., p. 13
10 4 Loc. cit., p. 23
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whereby the vicious habit is acquired of responding to
unduly slight stimulation.

The ocular phenomena occasionally witnessed in Ray-
naud’s disease, give strong support to the theory of vascular
constriction, Raynaud first showed—in a man who had
been free from malarial attacks for 35 years—that con-
traction of the retinal arteries in this disease may be
witnessed by the ophthalmoscope. Ramorius (1877) has
recorded cases of malarial poisoning complicated with
paroxysmal amblyopia and narrowing of the retinal vessels,
the fundus in the intervals being normal ;! and Calmette
has been already quoted to show that patients who have
recently suffered, or are still suffering, from malarial fever
or cachexia, and who are subject to local asphyxia, may also
suffer from paroxysmal narrowing of the papillary arteries.

The occurrence of gangrene in malarial as in other cases
of Raynaud’s disease is to be accounted for by the pro-
longed vascular spasm ; but where there is a considerable
degree of cachexia, thrombosis in the small constricted
vessels may render the necrotic process much more
extensive than it would otherwise have been.

In a good many cases, Raynaud’s phenomena appear
to be the external manifestation of a morbid blood-state.
The prejudicial agent may be the toxin produced in a
specific febrile process such as typhus, enteric, diphtheria,
and perhaps measles and syphilis; or the products ab-
sorbed from suppurating foci in the lungs or elsewhere :
or lead (acting either directly or by its power of
checking the elimination of uric acid by the kidneys) ;
or uric acid; or the urinary constituents which, when
present in excess, give rise to uraemia; or possibly the
poison underlying the rheumatic and gouty blood-states.

1 Quoted by Gowers, Medical Ophthalmoscopy (3rd ed.), 1890, p. 287.
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- Although alcohol causes dilatation of the cutaneous vessels,
it is doubtful if it gives rise to Raynaud’s phenomena,
except in a very inferior degree and through the agency
of early multiple neuritis.

The benefit accruing to some of the S}‘phllll‘lc cases from
antisyphilitic treatment makes it doubtful if in these
examples the vasomotor disorder was purely functional,
Yet in a case reported by Krisowski, where a child of
three years was the subject of inherited syphilis, the local
syncope and asphyxia of the fingers and ears were charac-
teristically paroxysmal. After the paroxysms had come
and gone for two months, partial gangrene of each ear
ensued.  Antisyphilitic treatment is reported to have
brought about a speedy cure. In such a case as that
reported by Morgan, where there was evidence of
a lesion involving the spinal nerve-roots, it is quite likely
that the vasomotor fibres in the anterior roots were them-
selves involved, and the lesion may in this or some other
similar manner have interfered with the blood-supply to
the adjacent vasomotor centres in the cord.

Haig points out that many symptoms of Raynaud’s
disease resemble those of “uric acidaemia,” and in one
severe case he found great excess of uric acid in the
blood and urine. He believes that uric acid causes con-
traction of the arterioles, and he mentions the case of a
little girl who had 4z attacks of local asphyxia in 52
days. When she was treated by salicylate of soda (which
augments the excretion of uric acid), with an acid (which
causes the accumulation of uric acid in the joints, liver,
etc., and clears it, for the time, out of the blood) and
nux vomica, the attacks suddenly ceased for 20 days, and

then appeared 3 times in 11 days,
- Albuminuria appears sometimes to be the result of

T
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haemoglobinaemia which is not sufficiently severe to give
rise to haemoglobinuria ; but it may also be an evidence
of Bright's disease, which is to be looked upon as an
occasional cause of Raynaud’s disease. The case quoted
from Aitken (page 142) shows that a very striking relationship
may exist between the amount of urea excreted and the
paroxysms of cyanosis and syncope. The arterial constric-
tion of early Bright's disease, at first unaccompanied by
structural changes in the vessels, and due to the morbid
blood-state, may be regarded as. répresenting the first stage
of Raynaud’s disease from the point of view of pathology,
just as attacks of dead finger may, as Dieulafoy pointed
out in 1882,1 be one of the early clinical manifestations
of renal sclerosis. o

The subjects of Raynaud’s diséase and of paroxysmal
haemoglobinuria are alike in possessing a circulatory
system which is abnormally susceptible to the influence of
cold. A slight chill is sufficient to produce,; in the one case,
local syncope or asphyxia, and in the other, destruction of red
corpuscles in the blood-vessels of the chilled part. The
haemoglobin of the dissolved corpuscles is set free in the
blood, and so a general haemoglobinaemia results. The
haemoglobin is partly excreted by the kidneys, but if there
is not much of it in the blood, there may be simply albu-
minuria, and even this symptom may be awanting. The
haemoglobin not removed by the kidneys is disposed of
by the liver. The red corpuscles have, no doubt, less
than the normal powers of resistance in individuals who
are liable to paroxysmal haemoglobinuria, so that if they
come under the influence of causes that induce Raynaud’s
phenomena, attacks of these latter will naturally be asso-
ciated with haemoglobinaemia. In any case, whether we

' Gas. hebdom. de méd. et de chir., 1882, xix., 323.
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insufficient to produce haemoglobinuria, whilst the icterl:la
may be related to the increased amount of haemoglobin
which the liver has to convert into bile pigment.

With regard to the association of attacks of Raynauc!’s
phenomena with diminished excretion of urea in
Bright’s disease, the order of events is not certain, but the pre-
sumption is that what happens here is comparable to the
cumulative action of drugs such as digitalis and strychnine.
The urea or the drug, constantly present in considerable
quantity in the blood, causes at length contraction of the
renal arteries sufficient to interfere with its own elimination.

It 1s to be noted that the characters possessed in com-
mon by Raynaud’s disease and paroxysmal haemoglobinuria
constitute a powerful argument for the neurotic as against
the neuritic theory of the former. The causation of an
attack in either case by changes of temperature, by effort,
or by emotion, the occasional complication of either disease
by such a neurosis as urticaria, and the tendency of both
to manifest a paroxysmal, and yet non-periodic, character,
testify strongly to the functional nature of both ailments.

Haemorrhages, purpuric and other, are probably due,
alike in Raynaud’s disease and in paroxysmal haemoglo-
binuria, to the altered state of the blood.

Diseases of the respiratory organs are not very im-
portant on the ground of frequency in Raynaud’s disease.
T'hey may, however, accentuate the disorder in the periphery
by hampering the circulation in the chest, or by causing con-
stitutional debility, or by giving rise to poisonous products
which may be absorbed. Thus phthisis may be effectual
as a cause in various ways. Whether measles acts by
producing a specific toxin, or through the agency of the
associated bronchitis, is not clear.

Cardiac lesions seem to be influential chiefly by embar-
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the cord preside over both the function and the nutrition
of the related muscular fibres, so the cells of the subordinate
vasomotor centres in the cord may preside over the nutrition
as well as the function of the walls of the arterioles. Is it
possible to regard the vascular spasms of early scleroderma
as analogous to the fibrillary twitchings of the early period
of progressive muscular atrophy 21

SOME CASES OF SYMMETRICAL GANGRENE OF
UNCERTAIN NATURE.

In studying the literature of Raynaud’s disease, we
encounter a considerable number of cases of symmetrical
gangrene, whose true pathological relationships are quite
uncertain. Among the most important of these are cases
where the gangrene sets in rapidly or suddenly, and some-
times leads in a few days to a fatal issue. A considerable
proportion of such cases occur in children, and, as might
be expected, grave constitutional symptoms may appear ;
yet, even though coma has set in, the patient may regain
good health. The gangrene may be widespread, and not
confined to the extremities; it may even avoid the distal
whilst attacking the more proximal portions of the limbs.
It may be associated with some other illness, such as
diarrhoea. In a case recorded by Czurda, both upper
arms of a child were bitten by a large spider. The arms
became greatly swollen; the patient suffered severely for

! The cutaneous lesion is the same in scleroderma and in facial hemi-
atrophy, another disease whose pathological nature cannot yet be
regarded as proved. In a case recently recorded by Lindsay Steven
(Glasg. Med. Jfour., 1898, 1. 401-408), where hemiatrophy was associated

with scleroderma of both face and limbs on the right side, degenerative
changes were found in the right anterior horn of the cord,












DIAGNOSIS.

Tue diagnosis of Raynaud’s disease is sometimes easy
and sometimes very difficult. (1) When there are the
three stages of local syncope, local asphyxia, and gangrene ;
(2) when these symptoms involve symmetrical parts ; and (3)
when the first two of them at any rate are definitely parox-
ysmal, occurring in attacks which are separated by periods of
apparently complete health ;—given these three conditions
and we are clearly entitled to consider the case an example
of the disease in question. But there are many genuine cases
of Raynaud’s disease which do not conform to this type.
Thus (1) the three stages may not all manifest themselves.
There may be only syncope and asphyxia; often there is
only asphyxia ; and occasionally syncope of itself may be
so severe as to amount to something more than an ordinary
attack of dead finger. But in all these cases we must look
for the paroxysmal element, and if this is awanting we are
not justified in calling the case Raynaud’s disease. (2)
Bilateral symmetry is very important, but not essential.
If this feature is lacking, the other evidence must be very
strong if we are to be sure as to our diagnosis of Raynaud’s
disease. (3) It is well to regard the fact of paroxysm as
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recognized by the existence of some disease such as endo-
carditis to account for it, and by the absence of paroxysm.
Arteritis obliterans, which may occur in early adult
life and lead to gangrene of one or more limbs, may present
considerable resemblance to Raynaud’s disease. The non-
occurrence of paroxysms, the involvement of the limbs in
succession rather than symmetrically, and especially the
great modification or actual loss of the pulse in the vessels
of the affected limbs may prove sufficient to guide us.
Diabetic gangrene may be recognized by the glycosuria
and other evidences of diabetes. The gangrene sometimes
starts from an inflammatory or traumatic lesion. It may be
assoclated with, if not immediately caused by, atheroma or
peripheral neuritis, and it rarely occurs in early life.
Cardiac weakness or disease can scarcely ever give
rise to real difficulty in the diagnosis, for in any case where
it causes disturbances in the peripheral circulation it is
almost certain to be associated with distinctive cardiac
symptoms, and probably also physical signs. Occasionally,
it is true, cardiac embarrassment may accentuate, or in a
predisposed person perhaps actually give rise to Raynaud’s
phenomena, but in all such cases, the safe rule is to attribute
to the cardiac condition everything that it can account for.
Hysterical gangrene, as occasionally seen in young
women, is likely to be associated with symptoms of hysteria
and anaemia. It appears chiefly on the chest and upper
limbs, but not specially on the digits. Each gangrenous
area develops suddenly, and there are no preceding
paroxysms of local syncope and asphyxia. There is reason
to suspect that many of these cases are impostures, the
gangrene being artificially produced by the application of a
caustic.
Erythromelalgia is relatively even more frequent in
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males than Raynaud’s disease is in females. There is no
definite stage of syncope, and the colour is practically
normal unless the part is allowed to hang down, whereupon
it becomes dusky red or violet, and the arteries throb.
Pain, unless in slight cases, is more or less constant, but it
is aggravated by the dependent position and by pressure.
All forms of sensation are preserved. The temperature of
the affected part is elevated. The lesion 1s confined to, or
more marked on, one side ; and, though slight ulceration
may occur, it does not lead to gangrene in the usual sense
of the word. The affection differs further from Raynaud’s
malady in being aggravated by warmth and relieved by
cold.!

Peripheral neuritis in its characteristic form presents
almost no resemblance to a typical case of Raynaud’s
disease. The etiology, course, and often the distribution of
the lesions are quite different in the two cases. When
vasomotor phenomena appear in connection with multiple
neuritis, they are quite subordinate in importance to the
other symptoms, such as paralysis, anaesthesia, inco-ordina-
tion, tenderness of nerves, and tenderness of muscles.
These symptoms, moreover, are constantly present through-
out the course of the disease; although there may be
exacerbations of pain from time to time, the disease cannot
be called paroxysmal. In Raynaud’s disease, on the other
hand, the vasomotor phenomena are by far the most striking

!Weir Mitchell and Spiller report that the nerves are degenerated
and the vessel-walls thickened in the affected part. Which is the
primary lesion is quite uncertain, but Mitchell has recently inclined to
the theory of nerve-end neuritis (No. 116, and Aner. JSour. Med., Sc.,
1899, cxvii., 1-13). Weir Mitchell described this disease in 1872, and
named it in 1878 (Amer. Jour. Med. Sc., 1878, Ixxvi., 17-36). A
very similar case, in a young lady, is given by Graves in his Clinical
Lectures, 1848 (2nd edition), ii., 511 ff,
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occurs less frequently, the vasomotor mechanism tends
to get out of practice. When it occurs less easily, 1.:he
patient can submit himself to conditions more trying
than formerly, so that his liberty is increased, whilst the
vasomotor mechanism, having withstood these conditions,
is hardened to resist others more severe. When the
attack occurs less promptly, the patient may have time
before its full development to adopt measures that
render it abortive ; and when it occurs less severely, the
patient’s suffering is less, and he is encouraged to per-
severe in his struggle. This is true of countless neuroses,
and bromide of potassium has enabled us to say it of
a large proportion of cases of epilepsy. If we are able
by any legitimate device to postpone an attack, and
especially if we are able, as days, months, or even
vears pass, to greatly increase the length of the intervals,
we may hope that the interval now running will be in-
definitely prolonged, and that, with certain precautions
which have been found n the individual case to be
absolutely necessary, no further attack will occur.

The vicious habit of which the vasomotor centre is
possessed is sometimes a gift of inheritance, sometimes
acquired ; but in either case the treatment i1s the same.
Every precaution must be taken to avoid undue ex-
posure. Those who can afford it should winter in a warmer
climate. In this country, flannel ought to be worn next
the skin all the year round, thin in summer and thick
in winter. The feet ought to be well clothed at all
times, and gloves should be worn unless in the great
heat of summer. Care should be taken that the gloves,
while well lined with non-conducting material, are wide
enough to avoid the slightest interference with the cir-
culation in the hands. The water used for washing
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important to discuss briefly the value of quinine as a
remedy for Raynaud’s disease. It is admittedly the best
remedy for malarial fever; experience shows that it is
the best drug that can be given in paroxysmal haemoglo-
binuria; and paroxysmal haemoglobinuria and Raynaud’s
disease possess a close kinship with one another in some
respects, one of these being that intermittent fever is a
cause of both. Analogy therefore would lead us to hope
that quinine would be a remedy for Raynaud’s disease.

The fact i1s that quinine succeeds in some cases and
fails in others, but it ought certainly to be tried. Apart
from drugs that appear to have an almost specific effect on
some cases, the type of remedies that is indicated in a large
proportion of instances is the tonic, and of this type quinine
is one of the leading examples. But quinine i1s probably
the drug which most frequently acts as a specific cure, and
it is by no means clear that this applies only to malarial
cases. Raynaud recommends it as the principal drug in
cases where there is well-marked intermission.! In Case iii.
of the ZVesis (malaria not mentioned), the intermittence
was destroyed by quinine, though the malady was not
cured. Case v. of the New Kesearches was malarious, and
derived great benefit from quinine. On the other hand,
Case vi. of the ZVesis, which was malarial, derived no
benefit from this drug.

Writers who have had special opportunities of observing
the connection between malarial fever and Raynaud’s disease
regularly prescribe quinine in the treatment of the latter,
and a perusal of the cases recorded by Moursou, Calmette,
and Petit and Verneuil leaves no doubt as to its efficacy.
When any one of Raynaud’s phenomena sets in in a
malarious subject, the sulphate should be given in doses of

L Thesis, pp. 149, 150. '
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ten to twenty grains daily, dissolved in an acid mixture so as
to make sure of absorption ; and, as in the treatment of
malarial fever, it will be well to anticipate the quinine by a
mercurial purge.  Even when malarial gangrene has
commenced, it may be hoped that quinine will prevent the
necrosis from extending, or appearing in other parts, and
will promote healing. In one of Vulpian’s cases® (appar-
ently not malarious), it was repeatedly found that when
the patient took sulphate of quinine, the symptoms ceased,
and that they recurred when the drug was stopped, to
cease again when it was resumed. Quinine was regarded
last century as a specific for gangrene. Rest in cases
of threatened gangrene is an important adjuvant to treat-
ment by this drug.

Another drug of great value is opium ; Raynaud speaks
of “the unbounded confidence which Pott accorded to it as
curative of gangrene.”? Opium may be used in malarious
or non-malarious cases, and in the young or old ; but it is,
perhaps, specially serviceable in middle-aged or elderly
persons who suffer from almost daily paroxysms attended
by pain, and leading up to gangrene. In cases of this
description, the opium should be given regularly in small
doses, say thrice daily. Opium itself may be given in the
form of a minute pill of a third or a fourth of a grain. Or
the pill may consist of a quarter of a grain of the extract,
with two grains of the extract of hyoscyamus. Or the
preparation may be Battley’s solution in doses of four or
five drops. No doubt its narcotic influence is the most
important element in the action of this drug, and by pro-
curing sleep for the patient, it may do more than anything
else to make life tolerable, or even possible.

If there is any particular reason for avoiding opium,

! No. 190, pp. 878, 870. 2 Thesis, p. 149.
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cannabis indica (| xv. of the tincture thrice daily, or much
oftener) or analgesics of the phenacetin group may be tried
for the relief of pain, but no substantial benefit need be
looked for from these.

It might be expected that nitrite of amyl would be of
great service in this disease, but in doses that cause
vasomotor relaxation in other parts of the skin it is
practically incapable of influencing the appearance of the
affected part. Nitroglycerin in the usual dose also fails
in the same way. Nevertheless these remedies should not
be discarded altogether, since they sometimes give the
patient a considerable sense of relief, although to the
physician’s eye they produce no good effect. Improvement
has been observed under treatment by nitrite of sodium in
small doses. Remedies of this class ought of course to be
used when angina pectoris is associated with Raynaud’s
phenomena.

Haig has pointed out that attacks of local asphyxia may
be caused by excess of uric acid in the blood. In such
cases the excretion of this substance should be promoted by
giving such agents as alkalies, salicylic acid and its com-
pounds, salicin, salol, phosphate of sodium, piperazidin and
quinine. For instance, ten grains of salicylate of sodium
may be given thrice daily after meals, and the same
quantity of bromide of potassium may be combined with it,
partly to increase its sedative effect and partly to mask the
taste. It may be well to increase the patient’s sense of
well-being at the same time, by giving a few minims of a
dilute mineral acid with a vegetable bitter an hour before
meals.

Improvement or cure has been noted under treatment by
large doses of ergot (Féré, Johnston), though it is not
certain that the cure was due to the ergot. It might have
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been thought that this drug was contra-indicated under such
circumstances, but it may be noted in passing that although
the cases now alluded to do not appear to have been
malarious, ergot has been highly praised as a cure for
chronic malaria.!

Short has recorded great improvement under #hyroid
extracl.

It is very important to treat any morbid condition
(chlorosis, anaemia, hysteria, epilepsy, insanity, diabetes,
phthisis, syphilis, uraemia, etc.) with which Raynaud’s
phenomena are associated ; the appropriate remedies for
these will readily suggest themselves. With regard to
syphilis, it may be remarked that antisyphilitic treatment
ought to get a fair trial, since it has proved remarkably
efficacious both in the acquired and in the inherited disease.
But if this line of treatment does not speedily begin to show
its effects, it ought to be abandoned, since recovery may
take place without it.

It would do no good to enumerate all the other drugs
that have been tried in Raynaud’s disease ; a number have
appeared to cure or at least benefit isolated cases while
of little or no avail in others. The most important of
these are iron, arsenic, nux vomica or strychnine, digitalis,
strophanthus, belladonna and valerian. Most, if not all of
these, would find their place in a list of remedies that have
been tried and found wanting, though this is no reason why
we should not use them when other measures fail.

Raynaud® wisely forbids general blood-letting on the
ground of its being too lowering, although in Rognetta’s
case which he quotes, Dupuytren employed this method
with marvellous success. _

1Jacobi, quoted in Brit. Med. Jour., 1808, ii. epit., 412.
* Thesis, p. 150,
P
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sending continuous currents from the brachial plexus in the
axilla to the finger tips, and more recently asphyxia of the
ears has been treated by galvanization of the cervical
sympathetic cords and of the ears. More than twenty years
ago, Mills combined several electrical methods in the
following way: (a) localized faradization—strong current
applied by small electrode to the fingers, the large electrode
being applied to the forearm, wrist, or hand; () localized
galvanization—strong current with negative pole to the fingers,
the positive pole being applied to the arm, forearm, or hand ;
and (¢) galvanization of the brain and cervical sympathetic,
the poles being applied in the former case to the mastoid
‘processes, and a weak current passed for two or three
minutes. As a result of his experience, Mills concluded that
local faradism and galvanism are both advisable, but that
galvanization of the nerve-centres is not to be recommended.

Localized electrization may be carried out with electrodes
of various forms, and at various and varying positions with
relation to one another. For instance, two sponge electrodes
may be moved about over the affected limb at a short
distance from one another. A very useful method of
application is by a da#k, since a large extent of affected
skin can thus be treated at one time, and still more perhaps
because it allows the current to be ‘applied to parts which
the patient could not allow to be touched by an electrode.
Barlow called special attention to the value of this
procedure in 1885, The affected portion of the limb is
immersed in a basin of hot salt water, in which the negative
pole of a constant current battery is also placed. The
positive pole is applied directly to an unaffected part of the
limb higher up, or, if both hands are treated simultaneously,
to the neck. The current should be the strongest that the
patient can comfortably bear, and should be made and






TREATMENT. 231

absorb oxygen more freely if soft, moist and ulcerated,
than under conditions which more nearly approach the
normal.

Local bleeding is alluded to by Raynaud in favourable
terms,! the application of leeches gave some temporary
relief in Case viii. But this remedy belongs more strictly
to the next class.

(3) Relief is sometimes afforded by local applications
of a sedative nature. Warm fomentations may be
medicated with laudanum, or belladonna and glycerin may
be smeared over the discoloured skin. Fomentations should
not be too hot, since heat may induce the vascular spasm ;
and it is well to bear in mind that cold may be more soothing
than warmth. In one of Raynaud’s collected cases ( Zesis,
Case viil.), where the subjective sensations varied at different
parts of the day, cold water was helpful at one stage and
injurious at another. This patient seemed to prefer a cool
atmosphere to the warmth of bed. She obtained great relief
from the application to the painful fingers of compresses
soaked in water and chloroform.

(4) When ulceration or gangrene occurs, treatment must
be carried out in accordance with modern surgical principles.
As the gangrene is dry, there is not much to do in the way
of dressing. And with regard to amputation, we shall do
well to follow Raynaud’s advice and never resort to it
except in the very unusual cases where a considerable part
of a limb dies in mass. We may, of course, snip off portions
of semi-detached slough with the scissors, and when a
phalanx is partially necrosed and protrudes, resection or
disarticulation, together with some trimming of the soft
tissues may be required to get a satisfactory stump ;
but these measures should not be carried out until the

1 Thests, p. 148.
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