Thyroid.
'Thyroid.

REFERENCE HANDBOOK OF THE MEDICAL SCIENCES.

in individuals who show no evidences of any thyroid de-
ficiency, The gland has been found atrophied in sclero-
derma (Hektoen), and in various forms of dwarfism that
were quite different from cretinism. Katzenstein found
section of the nerves of the thyroid to be followed by
marked atrophic changes. !

Pavenchymatons Degeneration.—Studies of the histology
of the gland in various intoxications by dillerent obser-
vers have been reported as showing many changes in the
way of epithelial proliferation or-desquamation, mcrease
of stroma, ete., but the results have been so inconstant,
and the structure of the thyroid is so variable, that 1itt_lc
importance can be attached to them. It may be that in
infectious diseases injury to the thyroid leads to detri-
mental effects to the individual, but if this is so there are
no clinical or anatomical evidences to show it. Slight
changes have been described in the thyroid following
experimental operations in the bile ducts (Wicner, Mul-
ler, Hurthle).

Amyloid deposition occurs in either the normal gland
orin goitres asa part of general amyloidosis, affecting
here as elsewhere the arteries and stroma chiefly. In
one hundred and eighteen autopsies in which amyloid
disease was found at St. George’s Hospital, amyloid was
noted in the thyroid but once, but this is probably to be
attributed to lack of search for it there. In goitre occa-
sionally local deposits of amyloid may cause wax-like
nodes, similar to local amyloid deposits that have been
found in the larynx.

Hyaline degeneration is frequent in the stroma of goi-
tres, in senility, and in tumors. It frequently isfollowed
by calcification.

Fatty degeneration is not prominent in the thyroid, but
may accompany the same changes in other organs. Ac-
cording to Erdlieim, there is normally some fat in the epi-
thelium of the thyroid.

Calcification of the stroma and arteries may occur in
senility, and sometimes earlier in life. It is very com-
mon in goitres, especially in the walls of old cysts, which
may be entirely enclosed in a shell of calcified material.
Rarely ossification follows. The finding of areas of cal-
cified materials in goitre is a frequent occurrence in au-
topsies.

InFECTIONS. — Acute inflammation of the thyroid is, on
the whole, very infrequent. It is much more likely to
oceur in goitrous glands, which condition is sometimes
called strumitis, to distinguish it from inflammation of
non-goitrous glands, or thyreiditis. It would scem that
the normal gland possesses in a marked degree the power
of resisting infections, a characteristic that is perhaps due
in part to its great vascularity, which is lost in the goitres
with their frequent areas of degenerated tissue. When
acute inflammation does occur it is nearly always sup-
purative, and the pus may burrow in disastrous waysin
the tissues and organs of the neck. Infection may come
through the blood stream, which is most frequent, or
from extension from surrounding structures, or from
direct external injuries, as in attempts at suicide by cut-
ting the throat. Of 20 cases Lancereaux found that 4
occurred in the puerperal state, 8 in typhoid, 2 in ne-
phritis, 2 in pysemia, 2 in pneumonia, 1 in acute articu-
lar rheumatism, and 6 were independent of other diseases
Later observations have shown that of the febrile dis-
eases thyroid infection is particularly frequentin typhoid,
Schudmark having collected 13 authentic cases. Termi-
nation is most frequent by rupture and cicatrization,
when the infection is not a complication of a mortal dis-
ecase, although gangrene has resulted in severalcases. In
goitres the pus may accumulate in cystic spaces until
large accumulations result. Of particular interest are
the few reported eases in which myxcedema, crefinism,
and Graves’ disease have followed the healing of such
destructive inflammations.

Chronie interstitial inflammation with formation of con-
nective tissue may occur; little, however, is known about
such a process. Probably certain cases of myxcedema,
and perhaps of cretinism, are produced in this way.
Often at autopsy thyroids are found that show so much
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fibrous tissue that the suspicion of an interstitial thy-
roiditis is warranted, but as no results seem to have been
produced by the lesion, and as there is no apparent
cause, the condition is of no evident practical interest.

Tubereulosis occurs most frequently in  generalized
miliary tuberculosis, but naturally is overlooked clini-
cally, and often at autopsy. Chiari found lesions in the
thyToid in seven per cent. of his cases of pulmonary tu-
berculosis, and in twelve per cent. of Fraenkel's fifty
cases they were present. Miliary tubercles are much
more frequent than the larger caseous nodules. They
generally start in the interacinous connective tissue.
There are three cases in the literature in which, so far as
clinical manifestations showed, the thyroid lesions were
primary. Tuberculosis of the cervical glands seems to
be transmitted to the thyroid much less often than might
be expected. According to Roger and Garnier sclerotic
changes are constant in the thyroid in chronic phthisis.

Syphilis might be expected to spare the thyreid in
view of the large amount of iodine that the gland con-
tains, but it cannot be said that syphilis is proportion-
ately less frequent than other infections of this organ.
Gummata have been occasionally observed, although scar
formation of the irregular, deforming type seen in other
organs is perhaps as frequent. During the stage of in-
toxication the thyroid often participates in the general
clandular enlargement. In congenital syphilis thyroid
summata are nof rare, although a diffuse sclerosis is more
frequent, and cases of cretinism have been attributed to
the thyroid sclerosis of congenital syphilis. Myxcede-
matous symptoms have resulted from syphilis of the thy-
roid in a few instances; they were relieved by antisyphi-
litic treatment.

Aetinomyeosis may result from extension by way of the
cervical fascia, and a number of such cases have been re-
ported. Metastatic actinomycotic infection does occur,
although very infrequently. :

Cytotowins.—In connection with the general study of
the formation of toxins for different animals by immu-
nizing them against various tissues from a different spe-

cies attempts have been made with the thyroid. The

only reports published at the time of this writing are by
Gontscharukov and Mankovsky, each of whom, after in-
jecting the immune serum into dogs obtained symptoms
that were considered comparable to those resulting from
thyroidectomy. Their work is, however, limited, and
other more extensive work, as yet unpublished, furnishes
results which are by no means corroborative.

In this connection may be mentioned the recent trials
of the serum and of the milk of goats in the treatment of
exophthalmic goitre. These trials have been made on
the assumption that this diseasc is due to hyperactivity
of the thyroid, and that the serum and milk of goats con-
tains an excess of the substance that the thyroid should
neutralize. Lanz, and also Moebius, have tried this treat-
ment, and both consider it of positive benefit._

TuMmors.—Benégn {wmors of the thyroid, if of epi-
thelial nature, are difficult or impossible to differentiate
from hypertrophy of compensatory or functional nature;
they are all described in the article on Geitre. Benign
mesoblastic tumors are rare, although fibromas, chon-
dromas, and osteomas have been described. They pre-
s]ent r}g special peculiarities because of their origin in the
thyroid.

Carcinoma. Sarcoma.
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Malignant tumors have also been discussed in the arti-
cle on Goitre, but since its publication the elaborate study
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of all available ecases by Erhardt has appeared, and a
rather full abstract of this in English may be of value.
Trustworthy reports were found of about 150 carcinomas
and 100 sarcomas. Of the carcinomas 65 occurred in
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men and 85 in women; of the sarcomas 40 were in men
and 59 in women, these results agreeing with the general
prevalence of thyroid diseasesin women. The preceding
table shows the age status of the malignant tumors.

It will be noted that the usual earlier occurrence of
sarcoma is not the rule in thyroid tumors, for which fact
there is ne evident explanation, Trauma seemed to be
the starting-point of the tumors in 3 cases, while in 3
others acute infectious disease preceded the growth, and
in 2 it accompanied pregnancy. Out of 200 reports it is
expressly stated that goitre preceded the tumor in 104;
in but 21 was the absence of goitre specifically noted,
while in the remainder this point was not mentioned.
In view of the great frequency with which nodules are
found in thyroid glands that are not enlarged, it is pos-
sible that in even some of the 21 cases in which there
was no goitre, some small goitrous nodules existed. A
location of the goitre behind the sternum seems favorable
to malignant transformation, probably because of irrita-
tion. Naturally, thyroid cancer is more frequent in goi-
trous than in non-goitrous districts.

Anatomical Features.—Carcinoma is not to be distin-
guished from sarcoma by any clinical features, and an-
atomically also these two varicties of new growth re-
semble each other more closely when they are located in
this organ than when they develop in almost any other
organ in the body. Occasionally the growth is so diffuse
from the start that its origin cannot be determined. For
some time the capsule seems to offer a barrier to exten-
sion, but invasion of both blood and lymph vessels occurs
early. Although sometimes of enormous size, especially
when the seat of cystic and hemorrhagic dilatations, yet
occasionally scirrhous carcinomas are formed of such
small size that it may be impossible to palpate them. In
such cases as this, careless autopsies may fail to explain,
or may explain incorrectly, the origin of the metastases
found. The greater part of the growth in the thyroid
results from fusion of secondary growths, rather than
from a process of infiltration. Histologic diagnosis is par-
ticularly difficult, not only between sarcoma, carcinoma,
and endothelioma, but especially between carcinoma and
benign adenomas. Medullary carcinoma is the most
frequent form of carcinoma, although adeno-carcinomii
and cylindrical-celled forms are not infrequent. Asso-

ciated with papilliferous tendencies cyst formation often
occurs, resulting in a growth described as eysiadenoma
papilliferum malignum sew carcinomatodes.  The cases of
scirrhus, in Erhardt’s report, number but six, the growth
in them being chiefly at the periphery, while the centre
had been replaced by a mass of scar tissue. The rare
ingtances of primary squamous-celled carcinoma are prob-
ably to be explained as originating from misplaced embry-
onal remnants rather than as growths due to metaplasia.
The sarcomas are composed chiefly of round and of spin-
dle cells, They are rarely encapsulated. Generally they
infiltrate the gland diffusely; sometimes they entirely re-
place its structures. Much less frequent are cavernous
and giant-cell sarcomas, while there are a few instances of
osteoplastic sarcoma. Tumors of the type of the perithe-
liomas, with cells radiating about vascular channels, are
not uncommon, the simpler endotheliomas being much
less frequent. While a case of primary melanosarcoma
exists in the literature, the report of this case makes it
seem probable that the growth was really secondary.
Other malignant tumors described are chondro-osteoid
sarcoma and teratoma malignum.

Secondary tumors of the thyroid are but rarely found.
Some of these are of vascular implantation, and some owe
their origin to an extension from neighboring growths,
especially of the larynx and cesophagus.

Ewtension and Metastasis.—After the growth once
penetrates the capsule it usually grows rapidly and in-
volves the surrounding tissues extensively, often fusing
with the regional lymph-gland metastases. Often the
trachea is infiltrated, twenty-two such cases being re-
ported in the series. In these the growth took place
either by direct extension from the thyroid or by trans-
ference by way of the fracheal lymphatics. The soph-
agus is often also involved, as also is the sternum.
While the large veins of the neck are often invaded and
plugged by the growth, the arteries seldom are. The
vagus and sympathetic usually resisé invasion, but the
recurrent laryngeal is often involved. Invasion of the
muscles and other tissues of the neck is not particularly
common. Metastasis usually takes place early in all

Fig. 4715.—Secondary Carcinoma Nodule in Lung, Secondary to
Carcinoma of the Thyroid shown in the Preceding Drawing.
Tllustrates tendeney of secondary tumors to approach normal gland
in structure.

varieties of sarcoma and carcinoma except the papillifer-
ous cystadenomas. Of 94 bodies thoroughly examined
but 14 were devoid of metastases. Of 46 carcinomas 23
had metastases by the blood stream alone, 9 by the lym-
phatics alone, and in 14 the metastasis was by way of both
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these channels. Of 84 sarcomas the transmission was by
the blood in 24, in 7 by lymph alone, and in 8 by both.
This great relative frequency of dissemination of the
carcinomas by way of the blood is explained by the great
vascularity of the gland, the early invasion of the large
veins of the neck, and the resistance to lymphatic trans-
portation that the capsule of the gland seems to offer.
Of 131 carcinomas and 107 sarcomas metastases were
found in the lymph glands in 49 of the former and 18 of
the latter. Erhardf has made an extensive study of the
lymphatic system of the thyroid, both in health and in
relation to tumor transportation, and as there seems to he
no other accessible study of a similar nature, I will give
here the main features. B

The Iymphatics of the lateral lobes anastomose to a
slight extent, much less so than has been generally sup-
posed.” This fact explains the relative infrequency of
transportation of carcinoma frem lobe to lobe, in ‘con-
trast to the frequent direct extension of sarcomas. The
greater part of the lymphatics are collected into a few
large stems on the lateral and posterior sides of the gland,
where what appear to be lymph reservoirs confaining
large quantities of colloid can be found. These vessels
pass to the glands about the large vessels in the neck,
which are first and almost constantly involved when
there is Iymphatic dissemination. Then follows infec-
tion of the inferior and deep cervical glands below and
behind the clavicles. These are in turn connected with
the axillary and mediastinal glands, which are accord-
ingly next involved. The isthmus is connected chiefly
with the glands lying between the cesophagus and the
larynx, whose involvement is important hecause of the
serious pressure effects that are certain to result. These
g‘lands communicate with a retro-esophageal plexus,
There are some lymph vesscls that pass directly from
the upper poles of the lateral lobes to the submaxillary
and sublingual glands, which are occasionally infected
in early stages. Similar direct branches pass from the
lower poles to the mediastinal glands. After the usual
routes have become plugged with tumor growth the flow
may pass in any conceivable way, with corresponding
location of the metastases.

In the following tahble is shown the order of frequency
of loecation of the vascular metastases.

Carcinoma. | Sarcoma.

Lungs

The great frequency of osseous metastasis in thyroid
tumors, similarly to what occurs in the prostate, is well
known. At the same time, no satisfactory explanation
seems to be forthcoming. Such metastases are most often
located near the epiphyses, and often lead to spontaneous
fracture, which differs from that resulting from primary
bone fumor in that sometimes the bone reunites because
of t:hq formation of abundant osteophytes. Iodine has
been found in the bone metastases. A table of the fre-
quency of involvement of the bones is of interest.

: o, <. 80 Humerus
Inferior maxilla. ... 80 | Pelvis.,
Sternum ... 18| Seapula
Vertebrae ... 11 | Malar ..
Ribs ... 11 | Palate .
S L

Symiptomatology.—The mere fact that a thyroid increases
rapidly in size is hardly an indication of the presence of
amalignant growth, since such an increasein size so often
happens either in goitrous or in non-goitrous elands, The
relative frequency of non-malignant en]n?m:men‘rs as
compared with those which are malignant, is apt to c‘]i‘vm't
suspicion, particularly when goitre previously exists.

lrded
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Probably the most important of the symptoms is immova-
bility of the gland during the act of swallowing, which
wag noted in forty percent. of the collected cases. How-
ever, thissymptom is sometimes present in benign goitre
and, since in cancer it usually is the result of '_exli'ac-ap,-
sular extension of the growth, binding it to the neck
tissues, it is nof, as a rule, a very early symptom. Dysp-
ncea also is of slight value, because the goitre that com-
monly precedes it usually causes this symptom to be
wrongly attributed, although in the case of a malig-
nant growth the dyspneea is particularly severe. De-
formity of the larynx and trachea may be observed
by laryngoscopic examination when the dyspneea is
not too great. Ocecasionally hemoptysis results from
intratracheal extension. Obstruction of fthe wsophagus
is sometimes severe, with symptoms much the same
as in stricture from other causes; the obstruction is
usually located about 20 cm. below the teeth, and phleg-
mon may result from the tissues becoming infected.
The superficial veins are prone to be more distended than
in simple goitre, and sometimes they may be palpated
when filled by tumor growth, from which metastases
with their resulting symptoms may develop. Occlusion
of the carotid, with the consequent loss of pulsation, is
of significance as regards malignancy, but still more so is
the direct entrance of the vessel into the tumor mass, a
condition which can be made out without difficulty.
Paralysis of the recurrent laryngeal is of great impor-
tance, for although it may oceur in goitre, it does so
rarely. Of twenty cases of this complication, in seven-
teen the involvement was unilateral, in three bilateral.
The vagus usually escapes and the instances of tachy-
cardia and arrhythmia from this cause are rare. The
sympathetic is involved a little more often than the
vagus; it is indicated by a pin-point pupil, a narrowed
palpebral opening, and local vascular dilatation with
local sweating and local heat. Only in the latest stages
does involvement of the hypoglossal and spinal accessory
occur, with paralysis of the tongue and dropping of the
shoulder. I}Te:uralgic pains, that radiate to the ear, shoul-
d_cr, and occiput, often develop in the growth, and some-
times at quite an early stage. Fever of mild grade, inde-
pendent of complications, is not rare. It is important
to note that cachexia is not a common accompaniment of
the disease; it was observed in only twenty out of one
hundred and fifty cases. The destruction of the gland
does not lead to manifestations of cachexia strumipriva

partly because of the slowness of the process, but pmbi
ably more because the tumor is able to form colloid itself.
In six reported cases the features of exophthalmic goitre
were present, and in three of these they were relieved by
operation, X i

_The average duration is about two years, with no great
differences between carcinoma and sarcoma, although the
most acute growths are usually sarcomas, the most chronic
being the scirrhous carcinomas. Death rarel y results from
cachexia because of the location of the growth, which
most often kills by involvement of the air passages, (either
from asphyxia or from pneumonia). The a.sphyxia may
result from cedema of the glottis, from kinking of the
trachea, or from sudden swelling of the tumor through
hemorrhage or congestion. Fatal hemorrhage is rare;
the blood may escape into the air passages or even into
the tissues.

_Operr_zfe‘-re treatment is difficult, first because suspicion
of malignancy in the geitrous neck comes late, and also
because of the respiratory complications that are usually
present at the time operation is sought. Narcosis is usu-
ally extremely dangerous, and Erbardt advises that oper-
ation be begun under local anwmsthesia, and that chloroform
he given if the operation becomes too painful. Intheearly
stages it may be possible to enucleate the entire gland
with success, but this is probably done oftenest when the
growth 18 1 a goitre that has not shown its malignant
change clinically. Of course, thorough clearing out of
the neck is the only operation possible when the capsule
has heen penetrated and the giands are involved. The
cachexia strumipriva is to be combated by thyroid medi-

REFERENCE HANDBOOK OF THE MEDICAL SCIENCES. T

cation as the lesser of the two evils. Of 68 partial thy-
roidectomies (unilateral) performed during the past ten
years 6 were fatal immediately after the operation—10 per
cenf. against 2.88 per cent. in benign goitre. Of 17 thy-
roidectomies involving resection of surrounding strue-
tures, including trachea or wesophagus, 5 were fatal. The
resuits are much better now than in the previous decade.
In several instances the patients remained free from a re-
currence of the growth for a period of several years. In
one case, according to the report, the recurrence took
place as late as eight years after the removal of the orig-
inal growth. Recurring growths are usually diffusely in-
filtrating and inoperable, frequently requiring tracheot-
omy. ;
Mized Malignant Tumors of the T'hyroid.—In reporting
a case of a malignant fumor in the thyroid of a dog in
1901, which was remarkable in that the primary growth

F1G. 4716.—Primary Mixed Tumor (sarcoma and carcinoma) of the
Thyroid. The sarcomatous tissue is seen extending obliquely
across the section.

consisted of a mixture of sarcomatous and carcinomatous
elements, and had produced metastases of each kind of
tumor tissue, as well as of the mixed variety, I searched
the literature for other instances of mixed malignant tu-
mors. I was able to find only two such instances, both
of which were in the thyroid. Since that time a similar
case has been reported by Woolley, and another by Leo
Loeb, in each case in the thyroid. That all the existing
instances in which a primary tumor presented a mixture
of carcinoma and sarcoma were thyroid tumors, in the face
of the infrequency of malignant tumors of the thyroid, is
certainly of some significance, but it has mot yet been de-
termined what the significance is.

Metasasis of normal thyreid tissue and of benign thyroid
neoplasms has been reported in a number of instances.
This apparent exception to the rules of tumor- and tissue-
growth would seem to be best explained, in the light of
the latest studies, as due entirely to misinterpretation of
histological pictures or to inaccurately studied cases.
An example is the report of Oderfeld and Steinhaus pub-
lished as recently as in 1901. This report concerned an
instance in which a growth had developed in the left
frontal bone, having the structure of normal thyroid
gland, and it did not recur after removal. In the ab-

sence of any evidence of disease in the thyroid itself,
this growth was believed by the writers to be the result
of metastasis of normal thyroid tissue, which had pro-
liferated in its new location as does a thyroid graft. A
similar case had been reported by Riedel. In less than
two years the authors named above were obliged toreport
an entirely different explanation. The patient had died
in the mean time with multiple metastases, all of which
had a structure that resembled normal thyroid. The thy-
roid itself showed no growth except a small encapsulated
nodule, which also was of the structure of normal thy-
roid. They were obliged to conclude that, afterall, their
case wasone of earcinoma of the thyroid with metastases,
remarkable chiefly for the resemblance of the structure of
the tumor to that of the gland. A study of many cases
of thyroid carcinoma shows that the metastases have a
decided tendency—which is particularly true of adeno-
carcinoma—to reproduce the structure of normal thy-
roid-gland follicles. It is highly probable that the above-
mentioned facts are suflicient to explain the supposed
instances of transportation of normal gland tissue or ade-
nomas, and that it is safe to assume that when any struc-
ture of the thyroid produces metastases it is to be con-
sidered prima facie evidence of the malignancy of that
structure.

Tumaors of the thyroid in lower antmals are by no means
infrequent, especially in dogs, in which goitre is com-
mon. They have also been described in horses. They
seem to differ not at all from those observed in man. -Of
the five sarcocarcinomas reported, one was in a dog, and
another, that of Loeb, was in a white rat. It may be
recalled that Loeb’s work on the transplantation of tumors
was done with a thyroid sarcoma from a rat.

H. Gideon Wells.
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TINEAS, THE.—There are included under the general
term of Tenea several diseases of the skin, both of the
hairy and the non-hairy parts, caused by the parasitic
action of various kinds of fungi belonging to the order
of Hyphomyeetes or mould fungi. These fungi have an
affinity for the keratinized portions of the skin and its
appendages—hair, nails, and epidermis. They attack
these structures in man and some of the lower animals
(horses, dogs, cats, birds), and infection in the former can
often be traced to the latter source.

Although these moulds thrive best upon the surface of
the skin, certain varieties sometimes penetrate beyond
the superficial horny structures into the corium or sub-
cutaneous tissuds, causing the so-called kerdon and /ypho-
mycetic granulomata.

In all of the various diseases caused by these fungi
they may be readily detected by the following procedure:
A small piece of crust, scales, hair, or pus is placed in a

F1G. 4717.—Section of Favus seutulum, showing Spores and Myce-
lium of the Fungus, Achorion Schonleinii. (Bausch and Lomb
one-eighth inch objective, one inch eyepiece.)

few drops of liquor potassii or a week solution of caustic
soda upon a glass slide and allowed to remain for a few
moments; a cover glass is then pressed gently overit, A
one-seventh objective and low cyepiece will disclose the
conidium or spores and the mycelium or threads, which
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vary in their size, shape, and arrangement according to
the variety of the tungus to which they may belong. The
spores are emall, round or oval, bodies; and the mycelia
long, sharply defined, narrow tubes which fork or branch
in various directions.

TIiNEa Favosa, or favus, is a contagious and very
chronic disease of the hairy and non-hairy parts, due to

FIG. 4718 .—Microsporon Audounini (small-spore fungus) in Hair.
(Engman.)

the action of the fungus, Achorion Schonleinii, which
causes the formation of cup-shaped yellow crusts about
the hairs, and subsequent atrophy and baldness of the
part.

The most common location for favus is upon the sealp,
but any portion of the integument may be attacked.
The nails especially are not infrequently involved by
secondary inoculation from the scalp. The disease is
rarely contracted after childhood, and is said to be more
frequent in males. It is usually scen in this country
(United States of America) among the poorer classes of
foreigners, especially in Polish, Russian, German, and
Italian children.

The fungus gainsaccess to the scalp generally through
direct contagion from another child, or from one of the pet,
domestic animals, and shows its presence there by caus-
ing a superficial, slightly red, scaly patch, which slowly
changes its aspect until it presents, at several of the fol-
licular openings, a small yellow point pierced in its centre
by a hair. These points gradually increase in size and
develop into the “cups,” erusts, or scutula, characteristic
of the disease. 'They vary in size, but at an early stage
show the scooped-out or cup-shape, which is produced by
the luxuriant growth of the fungus at the mouth of the
follicle and 'the rapid increase and piling up of its ele-
mentsand tissue débris at the peripheral portion in a uni-
formly concentric manner. The convex or under surface
of the scutula is rather firmly attached to the skin, at the
mouths of the follicles, and when removed discloses an
oozing, slightly excavated and reddened surface: If the
crusts are allowed to remain for a sufficient length of
time the surface upon which they rest becomes atro-
phic, white, and permanently bald. The yellow color of
the crusts may, from the admixture of foreign material,
become correspondingly modified. As the disease pro-
gresses new foei of infection may appear or the initial
pateh may spread peripherally, and as the scutula increase
in size and numbers, they join each other, producing
diffuse, “mortar-like masses,” often extending over a
large surface. When this occurs a peculiar mouse-nest
odor is apparent.

The hairs are involved very early in the disease; their
nutrition is interfered with by the mechanical influence
of the mass in the follicle, and by the direct parasitic ac-
tion of the fungus which grows upon the shaft and in the
medulla, with the result that the hairs become lustreless,
friable, brittle, and break off or fall out. When the
stumps are of sufficient length a frosted or peculiar pow-
dered effect is often seen in a reflected light, due to the
access of air into the split-up shaft.

The disease is generally slow in its progress, and varies
in different climates and different individuals in the ra-
pidity of its extension and growth. The fungus, having
gained access to the follicle, increases proportionately to
the fertility ot the soil, and produces the favus scutulum,

varying in size from a pea to a silver dime, the presence
of which by its pressure and probably by the toxicity of
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the organism causes a mild inflammation, This inflam-
mation and the mechanical pressure of the seutulum, if
long continued, produce an atrophy of the tissues, the
contraction of which loosens the crust and it is then
either knocked or cast off, leaving a pinkish-white atro-
phic surface, free from hair.  As this process of recent
infection of new and atrophy of old infected follicles is
continuously going on, a patch may present crusts in
various stages of evolution, with atrophy between them.

Furus of the non-haivy parts presents the same essential
characteristics, in the lanugo hair follicles, as upon the
scalp, except in certain cases in which a special variety
of the fungus or a peculiar condition of the soil causes
alterations similar in appearance to those of tinca cir-
cinata (favus 4 Iésions trichophytoides). In neglected

sases great yellow masses may be seattered generally over
the surface of the body. 2 ]

Farus of the nails (Onychomy cosis favosa) mMay oceur in
two forms: in one a scutulum is formed in the deep cells
of the nail, and is distinguished as a small vellow mass
throngh the clear nail substance above it; in the other
variety the nail plate is lustreless, fissured, split, and
raised from its bed, but the microscope is necessary to
confirm the diagnosis.

If the characteristics of favus are keptin mind the diag-
nosis is not difficult, except in atypical forms, when it
is necessary to demonstrate the fungus in the scales in
order to differentiate the condition from certain types of
eczema.

The distinguishing microscopical characteristics of the
favus fungus are the predominance and great variety as
to the size of the spores, the short and jointed appear-
ance of the mycelia, and the ease with which they break
up into single cells (Kaposi).

Prognosis.—TFavus is one of the most difficult of secalp
diseases Lo cure, and consequently a very guarded prog-
nosis must be given; months and often years are neces-
sary to effect a cure.

Lreatment.—The indications for treatment are to re-
move the crusts with a sulphur salve or carbolized oil, to

“resort next to epilation, and then immediately afterward

to apply some parasiticide, which should be rubbed vig-
orously into the parts. The methods of treatment and

FiG. }TJQA—.\lirrpspornn Audonini (small-spore fungus) in Horny
Layer. (Eyepiece, three-fourth inch ; objective, one-twelfth inch ;
oil immersion,)

agents recommended are innumerable. The hairs should
be epilated well beyond the diseased area, and, whatever
remedy be selected, it should be applied immediately.
George T. Jackson has had good results in both ring-

worm and favus with iodine (one drachm of the crystals
rubbed up in an ounce of goose grease). The writer has
been encouraged by the results obtained from the thor-

FiG. 4720.—Mierosporon Andouini (small-spore fungus) in the Folli-
¢le and Hair. (Eyepiece, two inches; objective, one-eighth inch.)

ough application of equal parts of trikresol and alechol
after epilation. Sulphur, chrysarobin, pyrogallic acid,
tar, and numerous other parasiticides have their advo-
cates, however. Many of them will prove efficacious in

| conjunction with epilation, patience, and perseverance.

The most encouraging remedy of all is probably that
of radiotherapy. The patch or patches should be exposed
toa tube of low vacuum for from ten to twenty minutes,
two or three times a week, until the hairs fall out. This
procedure often effectsa cure. The healthy scal p should
be protected by lead foil. Upon the glabrous skin favus
should be treated as ringworm (Tinea circinata).

TixeA TRICHOPHYTINA or RINGWORM.—The presence
of the ringworm fungi excites upon the skin several clin-
ical types of disease, which vary in their symptoms ac-
cording to the locality attacked and the variety of the
fungus concerned.

Formerly the ringworm fungi were thonght to be
identical until Sabouraud demonstrated (and his observa-
tions have in the main been confirmed) that they should
be divided into two groups—a small-spore (Microsporon
Audovini) and a large-spore fungus (Megalosporen). The
latter he subdivides into Megalosporon ectothriz and Mega-
losporon endothriz, according to whether its elements lie
outside (ectothria) or in the shaft of the hair (endothriz),
which is belicved by many to be a fanciful division, as
these two forms seem fo be “a question of soil rather
than of origin ” (Crocker).

The small-spore form chiefly attacks the sealp of chil-
dren, and is responsible for the majority of the resistant
cases of ringworm in them. Upon microscopical exaini-
nation the spores are seen to have a lack of any particu-
lar arrangement, being in irregular groups or swarms,
which is characteristic. Tach spore is separate from the
other, and they are located outside the shaft of the hair,
with a few thin, curved, branching mycelia in the me-
dulla. il
: The large-spore form causes a small percentage of scalp
ringworm, but is the one most commonly found in that
of t_he beard, glabrous skin, and nails. The spores in this
variety are arranged in chains with short-jointed myce-
lium here and there; these elements being in more or less
profusion either in or outside the shaft or they may
occupy both localites—an endo-ectothrix. ;

Wherever the large-spore fungus is found, especially
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