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This case was reported clinically by Dr. L. A. Duhring 2 in 1892 
under the title of a "Case of Dermatitis Vesiculosa Neurotraumatica 
of Forearm." Dr. Duhring thought that the ease was obscure and 
difficult to classify, and notwithstanding the presence of hysteria he 
believed that the symptoms could possibly be explained by regarding 
the process as a traumatic ascending multiple neuritis, although he 
was guarded in expressing this view. 

A later clinical history was published by Dr. Sinkler'  in 1897, in 
which much of the earlier hisWry given by Dr. Duhring is included. 
A brief abstract of Dr. Sinkler's paper is as follows: 

The woman, A. A., was 35 years of age in 1897. For years she had 
had many symptoms of general nervous disorder which included fre- 
quent and protracted attacks of gagging and vomiting, palpitation of 
the heart, crying spells and globus hystericus. In Sept., 1890, she was 
burnt with a fiat-iron on the flexor surface of the left forearm just above 
the wrist, the area being about the size of a silver dollar. The burn 
was superficial but did not heal readily or completely, and from some 
unknown cause began to break out anew. Within a month of the acci- 

i Read before the Section on Neurology and Medical Ju r i sprudence  of the American 

Medical Associat ion,  June  5, 1900. 
t International Medical Magazine, 1892, i, p. 140. 
3 Journal of Nervous and Mental Disease, 1897, xxiv, p. 687. 
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dent it began to show a superficial gangrenous patch which remained 
about six weeks. The whole forearm became reddened and the seat of 
throbbing and darting pain. About six weeks after the accident the 
burn seemed to be nearly healed, and then a single pimple, a papulo- 
~'esicle, formed on the extensor surface of the forearm near the burn. 
In a week or two this lesion ulcerated and crusted, and then other simi- 
lar pimples formed near the original one; some of them vesicles and 
some blebs, co~'ering by degrees the greater portion of the wrist. The 
morbid process continued on the left wrist and upper part of the hand 
for three ?'ears, migrating from place to place and breaking out anew 
as soon as any point became healed. By the early part of 189~ the left 
arm was entirely healed. 

Just at the time of the healing of the left arm a papulo-vesiele shni- 
lar to those which had invaded the le[t arm appeared at the end of the 
riq]~t index finger. This followed the same course of breaking out into 
an ulcer and then healing; new papulo-~esicles formed on this finger and 
then attacked the adjoining fingers. The affection subsequently spread 
to the dorsal and palmar surfaces of the hand and finally implicated all 
of the fingers. At times gangrenous patches appeared on the fingers, 
followed by sloughing and more or less loss of tissue. In  this way the 
fingers and thumb were lost. The patient suffered from pain in the 
right hand. Objective sensation was unimpaired. The sloughing began 
with discoloration of the skin and the skin rapidly bocame black and 
dry and the slough was thrown off leaving a granulating surface. The 
urine was free from sugar. 

Dr. Sink]or concluded after a careful study of the case that the disease 
was a trophoneurosis dependent upon an hysterical diathesis. 

I made a brief  examination of the patient in June,  1899, and ob- 

served certain symptoms that caused me to believe that  the woman 

had Graves'  disease. I made no notes of her  condition, knowing that 

the ease had been studied clinically loy Dr.  Duhr ing  and Dr. Sink]or. 

Dr. Sinklcr later informed me tha~ the patient had marked evidences 

of Gra•es' disease; at least she had distinct exophthalmos and rapid 

heart 's  action without much, if any, thyroid enlargement.  

In  June,  1899, the right hand was amputated by  Dr.  W. J. Taylor  

just above the wrist and was given to me for examination (see Plate 

IV,  Fig. 1). The part  had become useless and pus had formed in 

the stump of the fingers. Dr.  Sinkler tells me that the patient had 
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been for years an opium eater. After  the amputation she did very 
well and was improving steadily when one day she received a large 

quantity of opium pills from some friends. She probably took sev- 

eral of thes% as in the evening after the visit of her friends she vom- 

ited and was found in a condition of stupor. The next morning she 

had a convulsion. The urine was examined but no evidence of ne- 

phritis was obtained. The convulsions became more frequent, the 

stupor continued, and she died on the third or fourth day after tak- 
ing the opium. 

Previous to her death Dr. Duhring '  published another clinical re- 
port of this patient and a beautiful colored drawing of the right hand. 

Dr. C. W. Burr made the necropsy and kindly placed at my dis- 

posal the brain, cord and some of the peripheral nerves. 
Dr. Joseph Walsh made a bacteriological examination of the ampu- 

tated hand. Important results were not expected from this examina- 

tion as the parts were exposed to various kinds of infection. I-Iis re- 

port is: "A~robic and anaerobic cultures were made from suppura- 
tire loci on the fingers and hands and from non-suppurative portions. 

The results were positive and pure cultures of staphylococci were 

obtained, the great majority being white staphylococci. Inoculation 

into guinea-pigs of pus from the suppurating loci and of the pure eul- 
tures in agar produced no effect." 

The microscopical examination of the tissue was made by me. 

Right upper extremity: Ulnar nerve and artery.--The ulnar artery 
taken from the amputated limb is much thickened, both in the media 
and intima, especially in the latter. The lumen at one part is almost 
entirely filled by an organized thrombus (see Plate IV, Fig. 2). An 
elastic membrane is seen along one side of this thrombus. This throm- 
bus is separated from the intima by a clear space throughout most of its 
extent. 

The nerve fibres of the ulnar nerve in the same section in which the 
thrombosed nlnar artery is found, appear to be normal by ammonia 
carmine and the Weigert h~ematoxylin stains. The ulnar artery towards 
its peripheral terminations is still much thickened, and yet the nerve 
fibres of the accompanying nerve are normal by ammonia carmine or 

Tnternational Atlas of Rare b'kin Diseases, xiv, March 22, 1899. 
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Weigert's h~ematoxylin stain, or at most are very slightly altered. A 
section of the ulnar nerve taken from the amputated limb and stained 
by Marchi's method shows only a moderate amount of black masses 
within the nerve fibres, and it is questionable whether the nerve could 
be regarded as degenerated from the evidence furnished by this method. 

Nerve fibres from the right h an d - - I  cannot say which nerve-- taken 
just above the finger and stained in the fresh state by osmie acid and 
teased appear to be normal. The same is true of nerve fibres taken 
from the lower third of the right forearm. 

Median "Jterve.--A piece of the median nerve, taken about 8 cm. above 
its termination in the stump, shows some proliferation of the endoneu- 
rinm with possibly an atrophy of some of the nerve fibres. The extreme 
end of the branch to the middle finger is considerably degenerated and 
the endoneIlrium is much proliferated. Many nerve fibres have disap- 
peared and the small accompanying arteries are much thickened. The 
extreme end of the branch to the index finger shows some degeneration 
of the nerve bundles. The extreme end of the branch to the thumb 
shows distinct degeneration of nerve fibres and proliferation of the endo- 
nenrilm~, but many nerve fibres are still present. 

A section from the median nerve of the amputated hand and forearm 
stained by the Marchi method shows degeneration in some of the nerve 
fibres, but the degeneration is not excessive and is not so great as that 
seen in the left brachial plexus. Masses stained black by the osmie 
acid are seen in many of the fibres. 

Radial ~erve.--The radial nerve from the amputated part, taken 6 era. 
above the s.tyloid process of the radius, shows distinct diminution in the 
number of nerve fibres and overgrowth of the endoneurium (see Plate 
V, Fig. 3), but the degeneration is slight in comparison with that of the 
distal portion of the branch to the thumb. With the Marchi stain the 
degeneration 6 era. above the styloid process is considerable. At the 
distal portion of the branch of the radial nerve to the thumb (Plate V, 
Fig. 4) the Mteration of the nerve fibres is greater than in any other 
nerve. The fibres here have mostly disappeared and the connective tis- 
srte is greatly proliferated. 

A branch of the radial artery taken just above the thumb and 4 cm. 
below the styloid process of the radius may be regarded as normal, 
a l tho,gh the radial artery examined 8 cm. above the styloid process shows 
distinct, but not excessive overgrowth of the intima, this being consid- 
erably less than that seen in the ~flnar artery. 

Right brachial plexus.--The brachial artery and the nerve fibres ap- 
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pear to be normal by Weigcrt's h~ematoxylin stain and the ammonia 
carmine, and the degeneration is unimportant  by the Marchi method. 

A vein taken from the back of the right hand shows some proliferation 
of the intima. 

Left upper limb.--A small portion of the radial nerve and a portion 
of the brachia] plexus were the only tissues of this extremity placed at 
my disposal for study. 

The left radial nerve at a point unknown to me shows as distinct a 
diminution of nerve fibres and proliferation of the endoneurium as does 
the right radial 6 cm. above the styloid process. 

The intima of the left brachial artery is slightly thickened. The 
nerve bundles of the plexus by the ammonia carmine stain are normal 
and yet the Marchi method shows a very intense degeneration of the 
myeline, which must have been recen t - -a  greater degeneration indeed 
than is seen in any other nerve except perhaps the right radial. In  
the left brachia] plexus in certain nerve bundles are a few areas in which 
no nerve fibres exist and only loose fibrous connective tissue is found. 
These areas are sharply defined from the surrounding nerve fibres of the 
bundle. In  one bundle two such areas are seen. I t  is impossible to 
say whether these are imperfections in the original development of the 
tissue or the result of degeneration of nerve fibres. 

Muscle.--The first interosseous muscle of the right hand is not much 
altered. The muscular fibres are nearly normal in size. The larger in- 
tramuscular nerve bundles are wonderfully well preserved, although the 
smaller bundles show some proliferation of the endoneurium. The in- 
tima and media of some of the small vessels within this muscle are 
thickened. 

The skin from the back of the hand just above the fingers has lost the 
epidermis and the papillae of the cutis vera are flattened. 

Spina~ c~rd.--Sections were taken for microscopical study from the 
lower cervical and upper thoracic regions and were found to be normal. 
Nissl's method could not be employed as the spinal cord had been put 
in Mfiller's fluid. Some of the motor cells of the anterior horns are 
~acuolated, but the cells have normal processes and do not appear to be 
atrophied. Cells found in the area corresponding to Clarke's columns 
are not atrophied, and so far as can be determined by the carmine stain 
they are normal. The nuclei in some are eccentric. 

The medulla oblongata is normal. The brain by macroscopical ex- 
amination is normal. 
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The lesions in this case in brief are as follows: The central ner- 
vous system is normal. The nerves in the distal portion of the right 

hand near the metacarpo-phalangeal articulations are much altered, 

especially the radial~ the ulnar less distinctly so. The right median 
nerve is slightly altered at about 8 era. above its terminal portion in 

the stump of the hand, and the right radial 6 era. above the styloid 

process is somewhat degenerated. The nerves could not be studied 

at higher levels, as the tissue necessary for this was not in my pos- 
session. The right braehial plexus is normal. The ulnar nerve is 

normal except in its most distal portion where the alteration is slight. 
The arteries of the right upper limb are diseased in some parts. 

The ulnar artery near the wrist shows the greatest amount of thick- 
ening of the inthna and at one portion an organized thrombus is 

found. The right radial artery shows some proliferation of the 

intima. 
The brachial plexus of the left side gives evidence by ~[archi's 

method of intense recent degeneration, but this is not seen by the 

ammonia carmine stain. The intima of the left brachial artery is 

slightly thickened. The left radial nerve is not entirely normal. 
~[t does not seem probable that the vascular changes alone could 

have produced the peculiar trophie lesions of the right upper limb. 

Even the organized thrombus of the right ulnar artery had not caused 

degeneration of the accompanying nerve, and the changes in the 

right radial artery were not very important. The slight alteration 

of the ulnar nerve in its most distal portion was probably the result--  
as was the alteration in the other nerves of the hand--of  spontaneous 
amputation and gangrene, and not of thrombosis of the ulnar 

artery. The veins had not escaped. The nerves of the right upper 

limb were seriously diseased only at their terminsctions near the gan- 

grenous area, except perhaps the radial whieh was diseased at least 
6 em. above the styloid proeess of the radius. I t  is questionable 
whether so extensive lesions can be explained by so slight degenera- 

tion of nerves. 
Where peripheral gangrene occurs and the vessels and nerves of 

the gangrenous limb are found diseased several questions are at once 

suggested: 
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1. Was the gangrene caused by the endarteritis obliterans? 

2. Was the gangrene caused by the degenerative changes in the 
nerves ? 

3. Was the degeneration of nerves and vessels the result of the 

gangrene ? 

4. Were the nerve lesions the result of vascular disease? 

5. Was the degeneration of the vessels produced by the changes 

in the nerves? 
These questions can be best answered by a study of the cases re- 

ported in literature, and they will be considered seriatim. 
Raynaud ~ began one of his papers on symmetrical gangrene with 

a quotation from a work of Victor Francois written in 1832: 

" :Everything concerning spontaneous gangrene is in a state of dis- 

tressing uncertainty." These words are not quite so true as they 

were at the time they were first written, but much of this " distress- 
ing uncertainty" still remains. Cases of gangrene in which the 
cause cannot be determined are still reported as shown by an inter- 

esting paper by 5IcFar]and. ° 

1. Can gangrene be caused by endarteritis obliterans? 
Many cases have been reported in which obliterating endarteritis was 

believed to be the cause of gangrene. The description of the "gan-  
gr~ena ex endarteriitide hyperplastica" as given by Bi[]roth represents 
the disease as beginning with prodromM symptoms lasting many years, 
viz., disturbance of circulation, cyanosis of the limbs, a sensation of cold 
and weight, par~esthesia, and inability to stand long or walk far. The 
gangrene is produced by a slight cause and is usually moist. 

Von Winiwarter' concluded from his examination of several cases of 
so-called primary, spontaneous gangrene that the underlying cause is an 
endarteritis terminating in complete closure of the affected vessels. 
Zoege yon Manteuffel ' finds that this form of endarteritis is the result 
of successive deposition and subsequent organization of layers of thrombi, 

s " O n  Local Asphyxia and Symmetrical Gangrene of the Extremit ies ,"  by Mauriee 
Raynaud. Translated by Thomas Barlow. London, 1888. The New Sydenham 

Society, voL cxxi. 
6 Transactions of the College of  PT~ysicians of  l)hihtdelphia, 1898, 3. s., xx, p. 160. 
7 Arch. f .  klin. Chir~o'(]., 1878, xxiii. 
s Deutsche Zeitschr. f .  CT~ir., 1898, xlvii, p. 461. 

7 
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so that finally the lumen of the vessel becomes filled with vascularized 
connective tissue, and Hoegerstedt and ~emser  ~ believe that in general 
thrombosis participates in a similar way in tfl~e production of oblitera- 
t ire endarteritis. Haga ~° in his interesting paper on spontaneous gan- 
grene describes and pictures obliterative endarteritis, which he believes 
to be of syphilitic origin, as a cause of this disease. The association of 
gangrene with the group of symptoms called " in te rmi t ten t  claudica- 
tion," studied by Chareot, Goldflam, Erb, and others, and shown to 1)e 
dependent on arterial disease, is well recognized. I t  is not to be doubt- 
ed, therefore, that  gangrene may be caused by endarteritis obliterans, 
nor is it difficult to understand why this should be so. 

Arterial thrombosis, with or without pre-existing arterial disease, is a 
demonstrated cause of senile gangrene, and may be the cause of the 
gangrene occurring occasionally as a complication or sequel of infectious 
diseases, particularly in influenza, typhoid and typhus fevers. ~' 

2. Can gangrene be caused by degenerative changes in nerves when the 
blood vessels are healthy? 

The idea that  gangrene may be due to diseases of the nervous system 
alone without any vascular disease is not new. Raynaud ~" refers to 
the thesis by Zambaco ~' in which this view was expressed. The paper 
of Pitres and Vaillard ~' is often quoted in support of the possibility of 
gangrene resulting from degeneration of nerves. These writers re- 
ported two cases in which symmetrical gangrene of the feet occurred, 
and the arteries and veins were normal. The nerves of the lower limbs 
were much diseased below the knees, but not above. Those of the upper 
limbs were normal. Dehio ~° in criticising this 'paper states that  the 
writers have not proven that  gangrene may result from neuritis without 
vascular disease. Dehio, I think, is quite right in this criticism. The 
case does seem to show that endarteritis may be absent in gangrene, but 
the finding of nerve lesions and gangrene in the same limb does not 
prove that  the latter is the result of the former. Both conditions may 

9 Ztsch~'. f .  kl in.  ~lled., 1896, xxxi ,  p. 130. 
10 Vi rchow's  Archiv,  1898, clii ,  p. 26. Since the comple t ion  of th is  a r t ic le  C. Stern- 

berg ' s  paper  (Virchow's A~.chiv, 1900, clxi, p. 199) has appeared wi th  a fu l l  consider- 

a t ion of the re la t ion of ob l i t e r a t ing  endar ter i t i s  to spontaneous  gangrene.  
11 See Welch, Art ic le  , ,Thrombos is  and E m b o l i s m "  in A l l b u t t ' s  Sys tem of Medi- 

cine, vol. vi, p. 178. London and New York,  1899. 
12 Loc. cit.  

L:~ Paris ,  1857. 
14 Arch. dephys ,  norm. et path. ,  1885, 3. s., v, p. 106. 

1~ Deutsche Zeitschr. f .  3rervenheilk., 1893-4, iv, p. 1. 
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result from a common cause, or the gangrene may produce the degen- 
eration of the nerves, as will be mentioned presently. In the report of 
a necropsy in a case of symmetrical gangrene Raynaudl° says that the 
results obtained by himself were absolutely nil in so far as the circula- 
tory system was concerned, so that without t)itres and Vaillard's case 
we have known for many years that gangrene may occur when the ves- 
sels are normal. 

Dejerine and Leloir 1' in reporting two observations of gangrenous 
eschars of the skin, in which they found the nerves diseased, have col- 
lected most of the evidence existing at the date of their publication in 
favor 'of  the occurrence of gangrene as the result of disease of the net- 
vous system. The possibility that neuritis may produce gangrene must, 
I think, be admitted, although there is not agreement of opinion among 
authorities as to the interpretation of the experimental and clinical data 
adduced in support of this view. 

3. Does gangrene cause a~terations of vessels and nerves? 
Lapinsky TM has recently discussed this question quite fully and I can- 

not do better than to refer to his papers. The investigations of Hodson, 
Friedl~nder, Cornil and Ranvier, Ivanowski, Ziegler and others have 
shown that chronic inflammation has an injurious effect upon the yes- 
sels in the neighborhood and causes pert- and end-arteritis. Lapinsky 
noticed these changes of the vessels in some cases of his own in and near 
the gangrenous areas. 

In reference to the nerves he says that the i~nportance of local gan- 
grene and suppuration in the production of changes in the nerves of the 
diseased limb has often been discussed without great weight being at- 
tributed to those conditions as etiological factors, l ie  quotes a number 
of cases in which gangrene was found and was not~ believed to have caused 
degeneration of nerves, and he attributes no importance to the local 
gangrene in the production o~ the degeneration of the nerve stems in 
cases of his own. I t  is well known that ascending neuritis from a sup- 
purating wound is of very rare occurrence. 

Pi~res and Vaillard allude to the fact that nerves passing to a gan- 
grenons area do not necessarily show degeneration, and they say that 
this was recognized by Vu]pian in 1866 and later by Dejerine and Leloir. 
However, i~ is probable that in some cases gangrene does cause alter- 
ation of nerves, possibly through alteration of the blood-vessels. 

~ Loc. ci t .  
l~Arch, dephys, norm. etpath., 1881, 2. s., v i i i ,  pp .  989 and  391. 

is Deutsche Zeitschr. f .  ~Vervenheilk., xv,  p. 364. 
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4. Does dege~teration of blood-vessels produce changes in the nerves of the 
same territory? 

In  studying nerves for degenerative changes it is not sufficient to ex- 
amine sections taken at a distance from the peripheral ends of the nerves. 
The increase in the degree of degeneration of nerve fibres towards the 
periphery was observed by Mannkopf in 1878 in ~ case of embolism of 
the popliteal and crnral arteries. TM The greater alteration of peripheral 
ends of nerves has also been seen by Hans Gudden :° and other investi- 
gators. The importance of the recognition of this fact is seen, for ex- 
ample, in a ease of spontaneous gangrene reported by C. Sternberg. °-' 
The sciatic nerve of the diseased limb did not contain degenerated nerve 
fibres but the vessels were much altered. I am unable to determine 
from the report of this ease whether or not the peripheral ends of the 
nerves in the amputated limb were studied. 

Sehlesinger :: says that the primary nature of the vascular disease and 
the secondary nature of the neuritis are not recognized by all, but he 
thinks that the vascular alteration occurs first. He reports a ease in 
which pain in the feet and livid discoloration of the feet and hands were 
followed after some months by gangrene of the left foot. The left foot 
was amputated and the arteries and veins of the nerves within it were 
much thickened. The nerve fibres were normal in many bundles but in 
most. they were more or less altered and the connective tissue of the 
nerves was proliferated. I-Ie thinks that without doubt the vascular 
degeneration occurred before the degeneration of the nerve fibres in 
this ease, and he seems to have based this opinion chiefly on the clinical 
signs, and yet the disease began with pain in the feet as well as with livid 
discoloration. 

When closure of an artery occurs the degeneration of the nerves may 
be only in the par t  below the thrombns, as seen in eases studied by La- 
pinsky. I t  is not necessary to quote many examples of this. We can 
accept without dispute the statement that a nerve speedily degenerates 
when its blood supply is abruptly cut off. Lapinsky says that in eases 
of acute isch~emia he found the changes of the nerve fibres more marked 
towards the distal ends where the effects of closure of the arteries were 
most felt. 

The nerve changes are not so perceptible in chronic vascular disease, 

19 Cited f rom Lapinsky.  
~o Arch. f .  P~ychiat~'ie, 1896, xxviii~ p. 643. 
~l Wiener" kl in.  IVoche~schr., 1895, viii, pp. 650, 687. 
~'~ ._Veurologisches Ccntralble~tt, 1895, xiv, pp. 578, 634. 
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and according to Lapinsky they have been seen in only comparatively 
few eases. In  some eases the changes of the nerve fibres were very 
slight and occurred only in certain areas; in other eases the nerve fibres 
were well preserved and the connective tissue about them was prolifer- 
ated; in still other eases the  nerves were perfectly normal. Lapinsky 
has collected the reports of a number of cases from the records bearing 
on this subject. He observed 8 eases of vascular disease; in 7 of these 
the arteries of one lower extremity were affected, and in one the arteries 
of both extremities were diseased, and gangrene developed in the part 
imperfectly nourished. The connective tissue of the nerves was in- 
creased in all the eases and this was especially true of the endoneurium. 

In the ease reported in the present paper the ulnar nerve showed no 
degeneration as a result of the thrombosis of the ulnar artery. 

Joffroy and Achard ~ seem to have been the first to describe neuritis 
of vascular origin. In  a ease of neuritis they found that the most pro- 
nouneed lesions of the vessels were associated with the most pronounced 
lesions of the nerves, and from this they concluded that the degenera- 
tion of the nerves was due to the thickening and obliteration of their 
nourishing arteries. Neither this case nor the one published by Dutil 
and Lamy -~' establishes beyond question the vascular origin of neuritis 
although such an origin seems very probable. Dutil and Lamy say that 
in their ease the parallelism existing between the vascular and nervous 
lesions justifies attributing the degeneration of the nerves to the thick- 
ening and obliteration of their nourishing arteries. 

5. Does degeneration of nerves cause aPeratio~7 of the vessels in the same 
territory ? 

Bervoets ~' claims to have demonstrated that cut t ing nerves causes 
thickening of arteries in the same territory, and he believes that he has 
demonstrated that neuritis is a cause of endarteritis. A. Fraenkel TM 

obtained similar experimental results, whereas C. Sternberg ~b had only 
negative results. Czyhlarz and Helbing :~ find an explanation of this 
discrepancy in their observation that changes in the vessels following 
experimental lesions of nerves occur only when ulcers result from the 
operation. Lapinsky :° has collected from the records a large amount 

~3 Arch .  de todd. expdr., 1889~ i, p. 229. 
~ Arch.  de todd. expdr.,  1893, v~ p. 102. 
t~ Over spontaan gangreen, etc., Nykerk, 1894. 
o.~a TViener kl in.  ~Voch., 1896, ix, pp. 147, 170. 
25b Loc. cit. 

~5¢ CentralbL f .  all  q. Path .  u. pa th .  A n a t . ,  1897~ viii, p. 849. 
~'~ Zeitschr.  f .  k l in .  ~lTed., 1899~ xxxviii~ p. 223. 
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of evidence in support of the neuritic origin of endarteritis, and he con- 
eludes that these vascular disturbances may be of several varieties. In  
some eases the lumen is enlarged in the vessels of the territory in which 
the diseased nerves lie, and this part of the body becomes hypermmic 
and its temperature is raised. The vessels may become broadened and 
lengthened and tortuous. In  some eases the nutrition of the vascular 
walls is affected, as shown by local (edema and occasionally small hmmor- 
rhages in the distribution of the diseased nerves. In  some eases anatom- 
ical changes in the vessels have been found. 

Lapinsky refers to a number of clinical eases in which cedema or red- 
ness and increase of temperature followed injury or disease of nerves. 
This causes us to think of erythromelalgia, inasmuch as this redness and 
increase of temperature were found in later stages of neuritis as well as 
in the early. Alteration of nerves and vessels was very marked in a ease 
of erythromelalgia reported by Dr. S. Weir Mitchell and myself? ' La- 
pinsky refers to a number of eases in which changes in the walls of the 
vessels were believed to result from neuritis, t ie  reports two eases in 
which disease of the walls of the vessels developed in the distribution of 
diseased nerves. He believes that the disease of the nerves causes a loss 
of tonicity and e]asticity in the walls of the vessels and a disturbance in 
the nutrition of the vessels; the enlargement of the lumen, the increased 
intravascular pressure and the slowing of the blood current lead to 
further changes. 

I have referred elsewhere ~ to the views of Thoma. Thoma has shown 
that when the lumen becomes too great in proportion to the amount of 
blood flowing through it, as for example after amputation, a compensa- 
tory connective tissue thickening of the intima occurs and the proper 
relations are restored. He has shown that neuritis produces a similar 
change in the vessels. :' He studied the soft tissues taken from both 
temples in a ease of left supraorbital neuralgia. More or less hypermmia 
occurred in the painful area at the time of the attack. He found that 
the arteriosclerosis in the area of the supraorbital neuralgia was con- 
siderably greater than in the corresponding area on the other side. 
Thoma had acquired so extensive a knowledge of the vascular system that 
he was able to name most of the large arteries when transverse micro- 
seopieal sections of them were shown to him. It  seems that the vaso- 
motor change caused by the pain in Thoma's ease led to this thickening 

of the intima. 

~7 A m e r .  ormo ". ~ll-ed. Sciences, Jan. ,  1899, cxvii,  p. 1. 

:s Ibid. 
~9 De~tsches  A r c h .  f .  k l in .  3 fed. ,  1888, xli i i ,  p. 409. 
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)iore recently this subject has been again studied by Lapinsky. '° 
Although the evidence, especially on the experimental side, is con- 

flicting, there is support for the ¥iew that degeneration of nerves may 
cause degeneration of vessels. 

From the preceding statements and review of the evidence relat- 

ing to the association and correlation of arteritis, neuritis and gan- 

grene it may, I think, be stated: 
1. Gangrene may be caused by endarteritis obliterans. 

2. Alteration of nerves alone without alteration of the vessels is 

believed by some to be a cause of gangrene. We need probably 

more evidence before this conclusion can be definitely accepted. 

3. Gangrene may cause degeneration of the vessels, especially of 

the portions near the gangrenous area. 

4. Gangrene is less liable to cause degeneration of nerves except 
of the portions within or near the gangrenous areas. 

5. Sudden closure of blood-vessels causes degeneration of the 

nerves nourished by these vessels, unless an adequate collateral cir- 

culation is promptly established. I f  the vascular disease is of a 

chronic type the nerves may escape, at least for a time, but do not 

always do so, the result doubtless depending upon circulatory condi- 

tions which vary in different cases. 

6. Degeneration of nerves is a possible, but not thoroughly dem- 

onstrated, cause of degeneration of the blood-vessels. 

I have noticed in this and other cases of arterio-sclerosis a multi- 

plication of the elastic membrane. This is probably a new formation. 

I t  has been regarded by some as merely a separation of the layers of 
the previously existing elastic membrane, but this explanation is not 

satisfactory for all cases. In order to furnish so much new elastic 
tissue the old must have become very much thickened. I have found 

an elastic membrane in the organized thrombus of the case A. A., and 

the thrombus was here separated by a clear space from the prolifer- 

ated intima. I t  probably represents here newly-formed tissue. Sire- 
ilar views are held by I)mitrijeff ~' and others. 

3o Laplnsky, Auch. de m~d. expdr., 1899, xi, p. 109. 
31 Ziegler's Beitriige, 1897, xxii, p. 207. 
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The case of A. A. was not a typical one of Raynaud's  disease but it 
bore certain resemblances to it as Dr. Sinkler pointed out. Local 

syncope or loeal asphyxia is not mentioned in the history. The affec- 

tion was of the distal parts of both upper extremities, in which papulo- 

vesicles were important features. Dr. Sinkler describes the slough- 

ing process as first a discoloration of the skin, involving perhaps one- 

half the surface of the finger; this portion of the finger rapidly be- 

came black, then dry, and the slough was thrown off leaving a 

granulating surface. This account is not unlike that of a case of 

t laynaud's  disease. )'[onro, °-" in his excellent monograph on Ray- 

naud's disease, says that in less than two per cent of the: cases of this 

disease gangrene alone is mentioned, and a careful perusal of these 

eases makes it almost certain that there was a stage of asphyxia. In 

the same proportion of eases, syncope and gangrene alone are men- 

tioned, but in the majori ty of these asphyxia also was probable. This 

ease A. A. could be considered at most only as an atypical one of Ray- 

naud's disease, but it may have a similar etiology. 

There is a class of trophic diseases having certain resemblances to 

one another but still with distinctive features. Erb '~ compares Ray- 

naud's disease with intermittent  elaudication. The two disorders 

resemble one another in the par~esthesia and pain, in the vasomotor 

disturbances, in the cutaneous gangrene of the fingers and toes, and 

in the occasional mutilation. In  Raynaud's  disease neurasthenia, 

even psychopathies, may occur; the fingers are chiefly implicated; 

the gangrene is usually limited to the superficial layers of the skin; 

the symptoms are paroxysmal but not so intermittent  as in intermit- 

tent elaudication and do not depend directly on the use of the limbs. 

In  Raynaud's  disease marked changes in the vessels (arteriosclerosis, 

absence of pulse) and severe gangrene have not been observed. Af ter  

making these distinctions, Erb refers to. Dehio's findings of endar- 

teritis and phlebitis in a ease of Raynaud's  disease, and says that after 
all there may be a closer resemblance between Raynaud's  disease and 

intermittent  claudieation than has been supposed. 

3~ T. K. Monro, Raynaud ' s  Disease. 1899. 

3:~ Deutsche Zeitscbr.  f .  2~¥rve~d, eilk.,  1898, xiii, p. 1. 
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Angiosclerosis, according to Erb, is manifested clinically in a va- 

riety of forms. Simple or obliterating arteriosclerosis without ner- 

vous symptoms causes senile gangrene or simple spontaneous gan- 

grene; the combination of obliterating arteritis with symptoms of 

vasomotor irritation and of sensory and motor disturbance causes the 

intermittent lameness; the combination of symptoms of vasomotor 

paralysis (possibly of irritation of the ~-asodilators) with sensory irri- 

tation and obliterating arteritis is possibly the cause ~)f erythromelal- 

gia; the combination of obliterating arteritis with vasomotor and 

trophic and nervous symptoms may be the cause of Raynaud's disease; 

tile combination of arteritis with intense degeneration and inflamma- 

tion of the nerves causes the angioselerotie neuritis of Joffroy and 

Aehard, Dutil and Lamy, and Schlesinger; the vasomotor and sen- 

sory irritation without the endarteritis causes aeropar~esthesia. I t  is 

to be noted that in these diseases a functional disturbance in addi- 

tion to an organic one is common, and in reading the clinical report 

of the ease A. A. as given by Dr. Duhring and Dr. Sinkler I am 

impressed by the fact that the disturbance was certainly in large part 
functional. 

The interpretation of the lesions found in the case A. A. is diffi- 

cult. The woman had stigmata of hysteria and probably had Graves' 

disease. Destruction of nerves near the seat of spontaneous amputa- 

tion is nothing more than one might expect as a result of the amputa- 
tion and suppuration. This degeneration decreased upward quite rap- 
idly, and 6 cm. above the styloid process of the radius was slight in the 

radial nerve except by the Narchi method and was not very evident in 
the ulnar or median nerve at parts only a short distance from the seat of 
spontaneous amputation. The vascular disease seems hardly sufficient 
to explain the loss of the fingers. The ulnar artery from the: amputated 
limb was nearly closed at one part by an organized thrombus, but this 
had not caused degeneration of the accompanying ulnar nerve, and it 
is hardly reasonable to suppose that it had caused such serious changes 
as the loss of the fingers. The alteration of the radial artery was 
certainly insufficient to explain the symptoms. The right braehiai 
plexus was normal and there was no evidence here of ascending neu- 
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ritis. The alteration of the left braehial plexus as seen by the 

5[archi method is difficult to explain. The appearances were those 

of recent degeneration. Shall we believe that trophic lesions would 

have reappeared in the left upper limb if the patient had lived longer, 

or shall we believe that the findings were artefacts? The left radial 

nerve was as much altered as the right radial 6 cm. above the sty]old 

process of the radius. This alteration may have been due to the 
serious lesions that had formerly existed in the left upper limb. Dr. 

Sinkler regarded the case as a trophoneurosis dependent upon an 
hysterical diathesis. There is much to be said in favor of this opin- 

ion, but there was nevertheless neuritis of high degree in the peri- 

phery of the right upper limb, moderate degeneration of nerves sev- 

oral centimetres above the wrist of the same limb, and some vascular 

change in the amputated part; and the radial of the left upper limb 
was diseased. The question as to whether these lesions were primary 

or secondary I do not think can be positively determined. I have at- 

tempted to show that they might have been either. At all events the 

condition in A. A. was not the result of any distinct lesion in the 

central nervous system. Funetional disturbances in the circulation 
of the peripheral ends of the limbs, in connection with the organic 

changes, probably increased the peculiar lesions in the ease A. A. 
t{er relapses seemed to depend to some extent on functional disorder. 

Dehio ~' examined fingers that had been amputated on account, of 

Raynaud's disease and found in these endarteritis, endophlebitis and 

degenerated nerves, but he only had about 1 era. of normal tissue 
above the gangrenous area for his investigation, tIe~ too, was un- 

certain whether the vascular sclerosis preceded the gangrene or vice 

v e r s a .  

The microscopical examination in the ease I report is vahmble on 

account of the extreme rarity of a ease of this character with necropsy. 
It wo.uld be most unscientific, however, to be too positive in the inter- 
pretation of the lesions, although these were of a definite character, 
as I have already shown that there is at present considerable differ- 

enee of opinion concerning the explanation of similar or identical 
lesions in eases of gangrene. 

~4 De~etsche Zeitscl~r. f .  ;Vervenheilk.,  1893-4,  iv, p. 1. 
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I)r. Duhr ing  in his two papers in which he reports clinically the 

case A. A. refers  to several similar cases in the li terature.  A br ief  

review of some of these may be of interest  and of assistance in judging 

of the etiological value of the findings in the ease A. A. 

Doutrelepont's " case was one of multiple gangrene of the skin over a 
targ e portion of the body, associated with vesicles and following the pene- 
tration of a needle beneath the left thumb in a hysterical woman. The 
spinal cord and nerves examined in this case were found to be normal, 
and the results of the necropsy did not in any way explain the disease. 

The case reported by Kopp ~ resembles that reported by Doutrele- 
pont. In Kopp's case the lesions were observed on the left breast, left 
forearm and left thigh. The neurotic nature of the affection Kopp be- 
lieved was shown by the unilaterality, the acute development of the 
lesions in groups, the typical course, and the accompanying neuralgia. 
An ulcerating keloid on the left hand which developed in the scar of a 
burn, he thought might have caused ascending neuritis and implication 
of the spinal cord. Kopp describes the case as one of multii)le neurotic 
cutaneous gangrene. 

Galton's ~' patient was a girl of seventeen who had suffered from fits 
of an epileptic nature, brought on by a fright at school. Patches of red- 
ness followed by blebs appeared on the left wrist, hand and arm shortly 
after she had chopped off the distal phalanges of the index and ring 
fingers and cut through the middle phalanx of the middle finger. The 
eruption was peculiar from the rapid way in which it spread. Some- 
times within a quarter of an hour the whole hand and arm would be 
covered with large blebs which would burst and discharge. The circu- 
lation seemed very feeble. At one time a crop of vesicles appeared on 
the left leg. Galton attributed the lesions to a reflex irritation. 

Kaposi's ~ patient was a girl of twenty-two years, who had injured her 
right middle finger by a nail. The part was bound in iodoform. A few 
days later vesicles appeared on the dorsal surface of this finger and ex- 
tended and affected the back of the hand and forearm. These vesicles 
were accompanied by a sensation of burning in the part. Other cuta- 
neons surfaces of ~he body were attacked. Kaposi did not believe a 

a5 Vier te l jahresschri f t  f .  Dermat .  ~e. Syphi l i s ,  1886, xiii, p. 179, and Arch.  f .  Dermat .  

u. 5~phil is ,  1890, xxii, p. 385. 
as ~]!riinch. reed. Wochenschr.,  1886, p. 665. 
$7 Br i t i sh  ~'kred. Journa l ,  1891, i, p. 128"2. 

as IViener k l in .  D'ochenschr., 1890, p. 425. 
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neuritis existed but thought that an ascending irritation was present and 
caused redness, exudation and vesicles, and that this irritation extended 
to the spinal cord. I{e thinks his case resembled Doutrelepont's, and 
that it was an expression of hysterical irritability of the vasomotor sys- 
tem, analogous to cases of herpes zoster gangr~enosus and of zoster gan- 
gr~nosus hystericus. No gangrene was observed in Kaposi's case. He 
calls his case "pemphigus neuroticus bystericus." 

I~ayet 3~ describes a condition known as disseminated cutaneous gan- 
great. He speaks of it as a very rare affection. Some of the cases have 
been described, he says, as gangrenous zona, others as pemphigus neuro- 
ticus, and others as gangrenous urticaria. The causes of this confusion 
are the rarity of the affection and the predominance of certain syrup- 
toms in different cases; but common to all are the dependence of the 
lesions on disturbances of innervation and the local evidences of hys- 
teria. ]3ayet's case is as follows: 

A hysterical male, nineteen years of age, burned himself superficially 
on the anterior surface of the left forearm a little above the wrist. The 
wound healed at the end of twelve days. Two days after the accident 
plaques covered with a dry crust appeared on the external surface of the 
thumb. This crust did not last very long and left a superficial ulcer re- 
quiring two months to cicatrize. Within a short time twenty-one ulcers 
of different sizes, some as large as a franc, appeared on the left forearm. 
All these ulcers were found on portions of the skin which had not been 
in contact with the sulphuric acid. These lesions were found later on 
the hand. Deeply pigmented areas represented the former site of ulcers, 
and in some of these areas bull~e, containing a sero-sanguineons fluid, 
appeared. The skin between these lesions seemed to be normal. The 
case was believed by Bayer to be a multiple gangrene of the skin de- 
pendent upon hysteria. He was able to produce a characteristic lesion 
by suggestion. 

Janovsky and ]~Ionrek '° in a study of multiple cutaneous gangrene re- 
port two cases in which vesicles were observed but no necropsy was ob- 
tained. They give references to several cases of cutaneous gangrene. 
Whether these cases of cutaneous gangrene should be classed with such 
a ease as that of A. A. in whom the lesions were chiefly of the character 
of vesicles is questionable. The etiology in all is obscnre. 

a9 A~nales de dermat, et de syphili.qraphie, 1894, v, p. 501. 
~O Areh. f .  Dermat  u. Syphil is ,  1896, xxxv, p. 559. 
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DESCRIPTION OF PLATES IV A~ND V. 

PLATE IV. 

Fig. l . - - P h o t o g r a p h  of the ampu ta t ed  pa r t  of the r igh t  forearm and hand, pa lmar  

aspect .  

Fig. 2 . - -An organized th rombus  in the r i gh t  u lna r  a r te ry  from the amputa ted  par t  

of the l imb. 

PLATE V. 

Fig. 3 . - -Sect ion of the radial  nerve f rom the r i gh t  forearm taken  6 ctm. above the 
s ty lo id  process  of the radius. The nerve fibres are d iminished in number  and the 

endoneur ium is prol i fera ted.  The degenera t ion  is  much less than in the more 

pe r iphera l  po r t ion  of the nerve (see Fig. 4). 

Fig. 4 . - -The  radial  nerve f rom the r igh t  upper  l imb in i t s  t e rmina l  port ion.  The 

degenera t ion  of nerve fibres and the overgrowth  of connect ive t issue are extreme. 
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