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This Manual of Clinical Mycology performs services atong all of
these lines. It presents clearcut clinical descriptions. It clears up con-
fusions in 3 and differential di: of the mycotic
diseases. It presents simplified and workable classifications and
methods,

It is believed that this volume will be of general and practical
value both to the mycologist and the clinician

Norman T. Kirx
Mator General, U. S. Army
The Surgeon General,

PRIOR TO the onsct of this great contliet, it would have scemed
improbable, to say the least, that a Manual of Clinical Mycology
would have been needed by the armed forces, that diseases of my-
cotic origin could become of such military significance as to require
2 volume such as this one,

The initial pressing problems of Burns, Shock, Wound Healng,
of Abdominal and Genito-Unnary Injuries, of Plastic and Maxillo-
Facial Surgery, of Neuro- and Thoracic Surgery, were of course
those most urgent, most d ding analysis and coordi . The
volumes on these aspects, sponsored then by the National Rescarch
Council, appeared promptly, were widely distributed and of great
assistance, and hasve stood the test of these years

‘This new manual 15 just as much a nubitary need Most textbooks
on dermatology brush mycotic mfections off too hghtly, and the
medical officer has fumbled with hoary formulas Our tropical wat-
fare, particularly sn the bush jungles of the South Pacific, has fos-
tered fungus growth to a cnippling degree.

The dermatomycoses, otomycosis, and maduromycosis, among

the superficial types, lomycosis and bl coss amon

the infections with deeper are ghly

and satisfactordy
The authors have not neglected either clinreal or laboratory diag-

nosis. Treatment is definitive and modern. This volume 1s probably

as highly to be commended both for soberness of presentation and
for timehiness as any of 1ts predecessors in this senes
Ross T. Mclvrire

Vice Admiral, Medical Corpt

Surgeon General, U § Navy
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Jasper L. Callaway, as were the clinical descriptions of the other
superficial mycoses. In order to coordinate the various sections and
to make the style more umiform, the manuseript was rewritten by
Donald S. Martin,

We are indebted to Dr. Frederic M. Hanes who read the entire
manuscript and made many valuable suggestions.

‘We are indebted to Robert E. Little, Carl M. Bishop, Elon H.
Clark and Carlin P, Graham for the making of many of the photo-
graphs and illustrations. We would Ike to express appreciation to
Mrs. Doris Coltrane Grimes and Mrs. Helen Shipp Johns for their
valuable technical assistance and to acknowledge the extremely
valuable assistance of Mrs. Eugenia Speed Pulliam who cheerfully
has typed and retyped the manuscript many times,

Particularly, we wish to thank the John and Mary R. Markle
Foundation, whose grants made possible many of the fundamental
studies out of which this manual was developed.

THE AUTIHORS.
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Chapter 1
ACTINOMYCOSIS

{(Lumpy Jaw, Streptothricosis, Nocardiosis)

THIS INFECTION, the commonest of the systemic my-
coses, is caused by a group of fungi more closely related to
bacteria than are any of the other fungi. Reproducing by
simple branching only, the fil are the
same width as tubcrcle bacith, and in culture the fungus
produces colonies not unlike certain bacteria.

Definition.—A is, caused by es boits or seve
eral species of the genus Nocardia, is a chronic disease characterized
by the formation of granulomatous lesions which tend to break
down, form abscesses and discharge through multiple draming
sinuses In the lesions, sinus walls or discharges ate found erther the
characteristic “sulfur granules™ or small, tangled masses of gram-
positive branching filaments which may or may not be acid-fast.

Geographic Distribution.—The world-wide occurrence of actino-
mycosts is tllustrated best by Cope's statement that * . . wherever
there 15 a microscope and a laboratory, the fungus has been found to
be the cause of disease.” (Fig, 1.)

Source of Infection.—The aerobic actinomycetes of the genus
Nocardia have been isolated from the sod, but the anaerobic Actino-
myces bowis has not been found in vegetative matenal Lord and
Trevitt, Naeslund, Emmons, Slack and others have demonstrated
the presence of pathogenic 4. bovis in the lonsnls and around the
canous teeth of normal ind; that the
source of infection 1n most cases of actinomycosts probably 1s endog-
enous

Age, Sex, and O ton Incid A has been ob-
served 1n a 28-day-old mfant and 1n a patient 75 years of age The
disease 1s rare m children under 10 years of age, the majority of the
cases occurnng between the ages of 15 and 35 Infection occurs 1n

1

3 e
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Fig 2 —Actnomycons of the face Note swelling of subcutancous tissucs and
muttple sinus formation



ACTINOMYCOSIS 3

approuimately twice as many males as females. It ss stated frequently
that agncultural workers are infected more often than those engaged
1 other occupations, which suggests that the infection 1s acquired
from some exogenous source; however, in view of our present knowl-
edge concerning the presence of Actinomyces bovis in the mouth, the
higher incidence i this class of workers may be due to poor oral
hygiene,
SYMPTOMATOLOGY

The clhinical prcture vanes with the location of the disease, as does
the prognosis Cope’s series of 1330 cases, collected from the hiter-
ature, revealed that 568 per cent began in the nech, 22.3 per cent
in the abdomen, 1S per cent in the thorax and 59 per cent in other
parts of the bedy, The tongue was infected in 3 per cent. In rare
nstances, 1solated lesions have been described sn the shin, Kidneys,
genutal tract, hiver, ovaries, bones, joints and central nervous system;
these structures frequently are mvolved when 4 pnmary lesion in the
neck, thorax or abdomen develops into a generalized infection.

It 1s customary to classify the disease chinically into cervicofacial,
thoracic and abdominal actinomycosis, dep upon the site of
the initral intection,

Cervicofacial Actmomycosis.—Cervicofacial actinomycosts ts the
commonest form of the disease and, fortunately, has the best prog-
nosis The organisms enter presumably through the mucous mem-
branes of the mouth and pharynx, by way of the gums about carious
teeth or through the tonsils Occasionally, the salivary and lacrimal
glands are invaded by direct extension through their ducts. The orbit
may be involved by extension of the infection from the sinuses More
rarely, the wfection begins lower in the pharynx, producing a pen-
- P L B

Py’ SRV P 4

Most frequently, the infection 1s noted first i the lower jaw, par-
ticularly 1n the region of an infected tooth or m the socket left by a
recent extraction, A history of previous toothache or other dental
affection frequently 15 obtained The swelling usually 1s most marked
over the angle of the mandible, but may be postertor to 1t:f the fungus
ganed entrance through the tonsils

The swelng 1n the soft tissues of the face 15 not charactenstic
at first, but the overlying skin soon assumes a dark red or purplish
color, the tumor develops a “wooden™ type of hardness and the
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Fig. 3.—Acunomycosis of the thorax with multiple sinuses in the skin,
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surtace appears uneven of “lumpy.” As the discase progresses, ab-
scesses develop and muluple sinuses appear, (Fig. 2.) Trismus is a
frequent symptom when the muscles of mastication are affected.
Pain is minimal unless there 1s a marked secondary infection, and the
general health of the patient remains good if the discase remains
localized to the face and neck areas.

X-RAYS,~—Roentgenograms of the bones show no involvement of
bone in the carly stages of the disease, but later there may develop
periostitis, true ostcomyehtis with bone destruction or central rare-
fying osteomyelitis expanding the cortex into a pscudocyst.

"Thoracic  Actil is.—Primary i ion of the lung with
A. boyss results probably from aspiration of infected matenial from
the mouth. The aerobic actinomycete (Nocardia) may be inhaled
with dust, straw or other extrancous material.

The SYMPTOMS in the fitst few wecks of the disease are those of a
subacute pulmonary infection with a mild, rrregular fever, cough and
some ¢ As the disease prog and small ab
develop 1n the lungs, the sputum becomes mucopurulent and may
contaimn blood Involvement of the pleura may cause pleural pain.
Although some patients develap pleural effusion, the fungus more
often invades directly through the chest wall, producing numerous
draining sinuses (Fig 3.) The patient loses weight and strength, be-
comes anemic, and may develop spiking temperature, mght sweats
and dyspnea or other signs of severe pulmonary disease Dysphagta
can result from mediastinal ivasion, and the infection may extend
to the penicardium and heart.

‘The PRYSICAL SIGNS in the early stages resemble those of tuber-
culosts except that the primary sites of infection in pulmonary

cf are found most freq at the lung bases. Massive
areas of dulness develop later; the chest wall may be retracted and
limited In motion The heart may be displaced The presence of
subcutaneous abscesses or open, draming sinuses should suggest
the diagnosis.

X-rAYs —Chest films show smooth, massive areas of consoli-
dation, often several small, sll-defined areas of rare-
faction The lestons are usually bilateral apd occur most often 1n the
lower half of the lungs, but they may be limited to a single upper
lobe (Fig. 4) Areas of massive consolidasion may project from the
hilum, suggesting neoplasm The pleura 15 mnvolved 1n most of the
advanced cases, either as massive pleural adhesions or as accumu-
fations of fluid which may or may not be encapsulated The nibs are
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Fig 4 ~—Actinomycosis imvolving the night upper lobe. The etiologic agent way
the acid-tast Aocardia asteroides Cured with sulfadiazine and potassium rodude
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Fig 5§ —Acunomycosis of the spine There 13 a hyperplastic reaction mn the
spinous processes and 1n the cortex on the nght side The bodies of the vertebra
are pot infected.
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invaded frequently and show both destructive and proliferative
changes.

Abdominal Actlnom)cmxs ~The orgamsms which enter lhrough
the mucosa of the i I tract, prot oral strains of
Actinomy ces which have been s“allo“ed \mh the saliva. The infection
may reach the abdomen by metastasis or direct extension from the
thorax, but more often the reverse process is observed, the infection
extending from the abdomen to the chest.

The first systerous are found usually in the ileocecal region, pre-
senting a picture suggesting acute or subacute appcndxcms These

T are often imal, the first indi of i being
the development of an indistinet, irregular mass in the ileocecal
region or elsewhere in the abdcmcn Inl‘cclwn beginning in the trans-
\crsc or d ding colon si As the dxscnsc

4 3

-

pyelonephntis, The infection may spread to the vertebral bodies,
leading to compression of the spinal cord or the formation of &
psoas abscess,

The most common PHYSICAL FINDINGS are those of a tender,
palpable mass in the region of the appendix afthough masses may bc
found in any part of the abd A is rarely 1s diag
before exploratory laparotomy unless draimng sinuses are present
in the abdominal wall The hiver and splecn may be enlarged

X-rAYS.~—R of the abd may show masses,
enlargement of liver or splecn or mvolvement of the vertebral bodues.
Simpson and Mclntosh emphasize that the changes of pertostitis
with erosion of the cortical portion of the bone and destruction of the
lammae, articular facets, transverse nnd spxnuus proccsccs suggest

- monpasg

* Lab y Exami Except for the d anon ol‘ the
organisms by direct & or culture, Y §
are of Intfe value. In progl my the

rate 1s clevated, therc 1s usuallya leukocytosxs and a relatise ancrease

1n the neutrophuls.
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Fig 6 —Actinomyces boris Stenle sahne compress removed from patient
with abdomnal actnomycosts after twelve hours Granules caught m webs

of gauze
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MYCOLOGY

.The fungi causing actinomycosis belong to two well-defined
biologic types, namely, anaerobic and aerobic, The angerobre type
consists of a single species, Actimomyces bovis, which is gram-posttive
anq non-acid-fast. The aerobic type mcludes several species, all of
which are gram-positive with some species being acid-fast. Of the
acid-fast group, Nocardia asteroides and N. gypsordes have been
studied the most extensively, It is thought that many of the described
species (including N. gypsoides) placed in this aerobic group are
variations of N. asteroides and should be reduced to synonymy with
it, simplifying the taxonomy of the group The aerobic non-acid-fast
group includes N. madurae and several others which are doubtfully
valid species.

Species in the aerobic group have been separated on such biologic
activities as ability to produce disease in experimental animals, to
fiquefy gelatin, to peptonize muik or to give a tyrosinase reaction,
It is agreed, however, that these characteristics do not remain con-
stant, and 1t secms more valuable to classify these fungi by their
acid-tast properties. Shght differences in the shade or intensity of
pigmentation, ability to liquefy gelatine or to peptonize milk, and
so on, should be cvaluated critically for the purpose of reducing
rather than enlarging the number of species

Direct Examination.—Pus may be collected from the draining
sinuses by holding a stenile test tube at the edge of the lesion, allowing
the pus to run down the sides of the tube, such tubes should be held
to the light and examined for the presence of small granules. 13
granules are not seen 1n freely flowing pus from smuscs, the walls
should be curetted and the matersal examined Failure to find granules
may be overcome occasionally by applying dry, stenile gauze pads
to the sinuses, where they are allowed to remain sn posttion over-
mght; the next morning granules may be seen on the gauze dressing
(Fig 6) Sputum should be spread 1n a sterile petrs dish and examned
caretully for granules.

The granules are examined microscopically as fresh preparations
by placing a loopful of the infected matenal contaimng a granule
on a shde and gently crushing it under a coser glass, These granules
appear as Jot d bodes ¢ d of delcate mter-
wined filaments (I g in diameter), the ends of which frequently are
surrounded by a gelatinous sheath, giving a club-shaped appearance
o the ends of the filaments These club-shaped structures are scen
mn optical sections around the periphery, ging the picture of a
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Fig 7 —Aciinomyces bovis A Granule with clubs, in pus. x 450 B Graoule
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typical granule with clubs, hence, the name “ray fungus.” (Fig. 7 4.)
The diagnostic significance of these clubs has been overestimated
since granules without them (Fig. 7 B) may be found along with
clubbed granules in material from the same source. All granules
should be crushed and stained by Gram’s method to demonstrate
the presence of gram-positive branching elements. (Fig. 8.)

Organized granules may not be present in spinal flud or sputum,
hence stamed smears should be examined for the presence of short
branching gram-positive or acid-fast elements

Cultures.—If the culture is to be made from pus, sptnal flnd or
matertal in which bacterial or mycotic contaminants are unlikely, the
matenal should be inoculated into a deep tube of beef or veal infusion
broth (pH 7.6-7.8) and streaked heavily on the surface of several
Sabouraud’s glucose agar slants If the materal to be cultured 1s
sputum, drainage from sinus walls or scrapings, it should be inocu-
lated into veal infusion glucose agar shake tubes and streaked on
the surface of Sabouraud's glucose agar slants. Beef infusion glucose
agar or Douglas's agar shake tubes may be substituted for the veal
infusion glucose agar media

A boris grows in the bottom of the broth tubes as small, “fuzzy,”
white colomes which are easily broken up by shaking. In the shake
tubes the tungus appears 1 3 to 4 days as small, whute, “fuzzy” or
lobulated colomes 5 to 10 mm below the surface of the agar Larger
colomes may be distributed throughout the depths of the culture
(Flg. 9 A )

positive, and small fi fi give the of
diphtheroids

Nocardia asterordes appears on the surface of Sabouraud’s glucose
agar slants incubated at room temperature or 37° C The colones
are glabrous, irregularly folded and vary in color from pale yellow
lo deep orange (Flg 10) N g)psolde: I s:ud to differ by the chalky

mawamOL b duiuuie spleis Y. W ae UEVELOPS 35
glzbrous, \vaxy, wrinkled, cream-colored colony, later becormng
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Fig 9 — Acumomcer bous A Deep beef infuston glucose agar (#H 76)
shake culture showing band of growth 1 cm from surface # Crushed colony
from deep shake culture 850
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Actinomyces boris Harz, 1877, Synonymy,—Discomyces boris
Rivolta, 1878; Nocardia actinomyces Teevisan, 1889; Cladothriv boris
Macé, 1891; Streptothrix actimomyces Rossi-Doria, 1892 Actino-
myces Israel Dodge, 1935,

Nocardia asteroides (Eppinger) Blanchard, 1896. Synonymy,—
Cladothrix asteroides Eppinger, 1890; Streptothrix asteroides Gas-
penni, 1891; Acti 'ces asteroides Gasperini, 1894; A es
g3 psoides Henrici and Gardper, 1921,

Nocardia madurae (Vincent) Blanchard, 1896. Synonymy.—
Strevtothrix madurae Vincent, 1894; Oospora madurae Lehmann and
N 96; Actil es madurae Lachner-Sandoval, 1898; Duse
comyces madurae Gedoelst, 1902; Nocardia indica Chalmers and
Christopherson, 1916.

PATHOLOGY

Suppuration, sinus and scar formation are characteristic of actino-
mycosis, Burrowing of the abscesses occurs frequently, and the
process may be active at one site and healed at another, The reacting
cells immediately around the actinomycotic granules are usually
polymorphonuclear neutrophils, but giant cells are occasionally in
contact with the sulfur granule. (Fig. 11.) Macrophages may be
present in large numbers at the periphery of the abscess and may
contain sufficient fat to give a yellow color to the leston which is
visible to the naked eye.

Biopsy.—Tissue removed surgically usually is taken from sinuses
but may come from bone, tongue, lymph nodes or isolated lesions,

The MISTOLOGIC APPEARANCES in these various sites are simular,
The reaction may be that of a purulent infection with polymorpho-
nuclear cells, or 1t may show nothing but the cells of chronic inflam-
mation In other stages, granulation tissue or dense scar formatton
may be found. A biopsy from an abscess wall or sinus may not
contain granules, the section showing only chronrc inflammation.
In such cases pus should be examined carefully. In some instances,
the repair process has gone so far that only dense scar tissue can be

seen.
The d is 15 lished fustol Ity only by finding of the

otic granule, although the p of separate mycehal
segments suggests the diagnosis These granules vary in size trom
those visible to the naked eye to thosc composed of only a few
filaments, and arc best located 1n histologic sections by searching for
them within minute abscesses
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In sections stained with hematoxylin and eosin, the central portion
of the granule tends to stain more heavily with hematoxylin, the
periphcry better with eosin; but variations in staining occur, depend-
ing upon fixation. Peripheral eosin-staining “clubs™ may or may
not be prominent. (Fig, 12.)

When granules are found in sections stained with hematoxyhin
and cosjn, it is important to stain by Gram’s method. This shows the
braoching mycel to be gram-positive, a valuable differential
point in excluding other forms of granules. (Fig. 13.) In infections
caused by Monosporium apiospermun (se¢ MADUROMYCOSIS), spore
forms can be identified near the periphery of the granule. If a granule
is found as a result of bacterial infection, the organisms, which are

usually gram-positive staphyl can be d { easily.
These bacterial infections often are associated with forcign bodies
and may )} closely, g for the use of

the terms “botryomycosis” or “staphylococcic actinophytasis™ for
a non-mycotic disease. It is desirable, also, to stain the organism in
section to determine if 1t 13 acid-fast.

In biopsy matenal, actinomycosis may be confused with tumor or
with chronic suppurative processes due to other causes Tissue from
lesions of the neck, for example, may resemble sarcoma, Lesions of
the breast may simulate either tumor of the breast or abscesses due
to bacterial infection,

Autopsy.~Occasionally, the diagnosis of actinomycosis is not ¢s-
tablished until the autopsy 1s performed. The appearances at autopsy
will depend largely upon the portal of entrance of the fungus Actino-
mycos:s of the NECK and FACE, the commonest form of actinomjcosis,
1s rarely encountered at autopsy, but death may result from extension
of the process from the angle of the jaw upward along the cenvical
spine and 1nto the cranial cavity or downward to the superior portion
of the thoracic cage Extensne osteomyclitis of the spine and of the
shull may occur. In such a case, recently observed, an cpidural
abscess with great thickening of the skull was found. The involvement
of the orbital cavity on one side was so extensive that unilateral
exophthalmus was produced

When the infection begins in the LARGE INTESTINE OF APPENDIX,
cunute abscesses of the mucosa or submucosa or sometimes large
ulcers may be found Ramifying abscesses of the right lower quadrant
or some other portion of the abdominal cavity may b¢ encountered
Rather charactenstic 1s extension from the retrocecal regton along







20 MANUAL OF CLINICAL MYCOLOGY

H

Tig. 13 —Fdge of actinomycotic granule stamned by Gram's methexd (MacCat
Turm's stasn) to show mycelium ¢ 1500
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after 4 days, Although patients hase not been tested with the antigens
derived from cultures of Nocardia, the results obtained with them
in experimental animals parailel closely the reactions obtained by
m)cclmg extracts of Blastomyces dermatitidis into patients with

yeosis, It is not ble 1o assume that non-totic
extracts of Nocardia will prose to be of value as dngnesuc skis
testing malcmls, :md the possxbﬂuy that these anug:m could be
used as ¢ g agents in hyp itive patients should be
investigated,

DIFFERENTIAL DIAGNOSIS

Aclmom)cos:s pr:scms such a \anely of clinical pictures that it
must be diff d fro , syphilis, neoplasm, glanders,
tuIaremm, gr:muloma mgumalc os(com):hus st;\phylococclc actino-
i ==, -tr~aic appendiatis, ame-
l o e --. . = . =dines, intestinal tuber-

C, - of the retroperitoneal
ussue or ﬂmc boncs and certain other types of mycoses, cspccmll)
North Amencan and South A
mycosis, cryptococeosis and sporotrichosis

PROGNOSIS

The prognosis 1s best 1n the locahized dermal and cervicofacial
types, 1t 15 grave in all other types of infection, particularly in the
abdominal form.

TREATMENT

The general resistance of the patient should de supported by rest
in bed and a good diet supplemented by vitamuas, espectally cod
fiver ol and fruat juices,

Surgml Treatment.—Adequate SURGICAL DRAINAGE s essential,
and since the sulfonamides protect against many of the dzugcreus
secondary infections, the surgeo #*  ord to be radica M"lh;'nus
tracts should be exploredand | - d as much of Ay

damaged tissues excised as is esection of - Yo
testines 1s justifiable. Pleural 1 surgical t
pulmonary lesions usually dra € bronchi y
or pncum robably a selected k
have fale R to other ¥
Medica The st reason
A, bo infect

i the t
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commonly used sulfonamides seem to affect the fungus, Sulfadiazine
seems to be the drug of choice at the present time although the newer

1 ine has the th ical ad of slower i
and excretion and is less Ikely to precipttate out in the urine. The
best results have been obtained when sulfonamides, surgery and
iodide therapy have becn combined.

As soon as the diagnosis is established, treatment with one of the
sulfonamides should be started and surgical dramage carried out
while the patient has a sulfonamide level in the blood of 4 to 6 mg.
per cent. After the acute effects of the operation arc over, POTASSIUM
IODIDE in saturated solution of 3 drops

- e tomea.

Aaemrapa da, ank

G - . - . i
i e e
months, After the patient is “apparently well,” the sulfonamides
and jodides may be discontinued; they should be started agam if
symptoms recur, New foci, if present, should be treated sur-
gically,

SoDiuM 10DIDE has been administered mtrasenously in daily doses
of 1 Gm. as a sub for the oral potassium iodide
THYMOL in daily oral doses of 1 Gm. or three doses of 0.5 Gm. has
been used with success in some cases. In our experience, it has no
advantage over the iodides and 1s much less effective than the
sulfonamides

VacciNe THERAPY has been used with some success as a supple-
ment to adequate surgical drainage. Colebrook, using stock and
autogenous vaccnes, treated twenty-three patients, using a dose of
510 10 milbon mycehial fragments at intervals of five days. Vaccine
therapy may be tried if the patient fails to respond to surgery, sulfon-
amdes and 1odides’

The use of X-RAYS 20d RADIUM is advantageous 1n the treatment
of certain cases, especially when indolent mternal or external lesions
are present.

There are a few reports which suggest that pENICILLIN 15 eftective
0 actinomycosis Definite evidence of clinical improvement may
appear in two to four days after the beginning of penicilla therapy,
and the improvement 15 much more rapid than with the sulfona-

e e a e

medme AL Va stea "

- T .
been reported as giving excellent results
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after 4 days. Although patients have not been tested with the antigens
derived from cultures of Nocardia, the results obtained with them
in_experimental animals parallel closely the reactions obtained by
ijecting extracts of Blastomyces dermatitidis into patients with
bl osis. It 15 not ble to assume that non-toxic
extracts of Nocardia will prove to be of value as diagnostic skin
testing materials, and the possibility that these antigens could be
used as d itizing agents in hyp ive patients should be
investigated.

DIFFERENTIAL DIAGNOSIS
Actinomycosis presents such a variety of chinical pictures that it

ettt o A alpes b d e o
biasts, typhoid fever, i of the i i i inal tuber-
culosis, liver abscess, psoas abscess, sarcoma of the retroperitoneal
tissue or iliac bones and certain other types of mycoses, especially
North American and South American blastomycosis, cocaidioido-
mycosis, cryptococcosis and sporotrichosis,

PROGNOSIS
The prognosis 1s best in the Jocalized dermal and ccr\chfacul
types, 1t 1s grave in all other types of infection, particularly in the
abdominal form

TREATMENT
The general resistance of the patient should be supported llzy rest
1n bed and a good diet suppl by vi pecially cod

fiver o1l and fruit juces. .
Sargical Treatment.—Adcquate SURGICAL DRAINAGE is essential;
and since the sulfonamides protect against many of the dangerous
secondary nfections, the surgeon can afford to be radical All sinus
tracts should be explored and drained, and as much of the sc\crgly
damaged ussucs excised as is practical. Resection of loops of in-
testines 15 Jusufiable. Pleural lesions require surgical dramnage, but
pulmonary lesions usually dram through the broncht Lobectomy
or pneumonectomy probably will be used in sclected cases which
have failed to respond to other types of therapy. i
Medical Treatment.——The SULFONAMIDES are reasonably effective
in the treatment of both A bovis and Nocardia infections. All the
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Chapter 11
NORTH AMERICAN BLASTOMYCOSIS
(Gilckrist's Disease)

ALTHOUGH the organism causing this infection appears
in the tissues as a round, budding, yeasthke fungus (or
“‘blastomycete™), 1t produces aerial hyphac on Sabouraud’s
medium incubated at room This distingui

the mnfection from cryp or* 1y

cosis” which retains 1ts yeasthike charactenstics in cultures,

bl

b —North A bl is is a chronic infection,
caused by Bl ) ces d idl ized by the formation
I e DI S et o

' .o .-

England, the remarning cases all have been found within the borders
of the United States. (Fig. 14) The mycologic findings 1n cases re-
ported from other parts of the world have been descrived so made-
quately that they cannot be accepted as examples of blastomycosis
of the Gilchnst type.

Source of Infection.—~Man presumably derives his wnfection trom
some exogenous source. The disease is not contagtous, but 1n a few
imstances the infection has been acquired by direct noculation or
prolonged physical contact with an infected mdvidual. A physician
infected himself while performing an autopsy, and the infection has
been transmutted to the back of an mnfant from 2 cutaneous fesion
on the arm of a nurse.
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NOCARDIOSIS

Actinomycosis caused by certain strains of aerobic actinomyeetes,
oow called Nocardia, presents a clinical picture indistinguishable
from the disease caused by A. bowis. The disease begins most often
in the thoras, but usually spreads to other parts of the body. Some of
the acrobic forms are partially acid-fast, but all are gram-positive
and branching forms occur both in the tissues and in cultures.

MADUROMYCOSIS

Infections of the skin, subcutaneous tissues and bones of the
extremities may be caused by either A. bovis or one of the acrobic
actinomycetes (Nocardia) with the production of the clinical preture
of Madura foot or mycetoma. This type of infection will be discussed
in the chapter on maduromycosis. (p. 179)

ERYTHRASMA

In scrapings of superficial skin lesions, numerous narrow branch-
g filaments resembling actinomycetes may be seen. These organ-
isms, which have been cultured only rarely, have been descnibed as
N. munuussima. Since this fungus is found only in the superficial
sk, it will be discussed 1n a separate chapter (p 282).
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Chapter 11
NORTH AMERICAN BLASTOMYCOSIS
(Gilchrist’s Disease)

ALTHOUGH the organism causing this infection appears
m the tissues as a round, budding, yeasthke fungus {or
“blastomycete™), n produces aenal hyphae on Snboumud s
medium 1cubated at room This

the ml‘cclwn from er bl

cosis™ which retains its yeasthike chnmc(ensucs n culturcs

Definition,—North Am:ncan blaslemycos:s 1s a chronic mfcclmn
caused by Bl es zed by the fc
of suppurative and granulomatous Iesions in any part of the body
but with a predilection for the skin, lungs and bones

Geographic Distribution.—Except for several proved and presump-
tive cases of B. dermantidis infection reported from Canada and
England, the remaimng cases all have been found wathin the borders
of the Umited States (Fig 14.) The mycologic findings 1n cases re-
ported from other parts of the world have been described so 1nade-
quately that they cannot be accepted as examples of blastomycosis
of the Gilchnst type.

Source of Infection.-—Man presumably denves hus infection from
some exogenous source The disease 15 not contagtous, but 1n a few
1astances the infection has been acquired by direct noculation or
prolonged physical contact with an infected individual A physician
mfected himself while performing an autopsy, and the infection has
been transmtted to the back of an infant from a cutancous lesion
on the arm of a nurse,
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Two cases of patural infection 1 dogs have been reported, The
morphologic charactenstics of the fungus in the tissues and in culture
were identical with those seen in human infections. The serum from
one of these dogs fixed complement with antigens prepared from
human strains,

Age, Sex, and Race Incid Thed has been described in
paticnts as young as 6 months and as old as 80 years, In the serics of
347 cases collected by Martin and Smith, more than 50 per cent were
between the ages of 20 and 40, and the ratio of males to females was
approximately 9 to 1. All races appear to be equally susceptible and
the disease 1s more common among the poorer classes,

SYMPTOMATOLOGY
Two chincal types of the infection are recogmzed: systemic or
d bl and it ycosis. Although

both clinical forms are caused by the same fungus, the cutaneous
infection rarely spreads 1o involve organs other than the skin and
subcutaneous tissues,

Systemic Blastomycosis.—The portal of entry in systemic blasto-
mycosts usually is the respiratory tract. In an analysis of cases
studied at necropsy, 95 per cent were shown to have pulmonary
nfection, and 1n more than half the cases the lungs showed the most

lesions. D h hout the body occurs as the
disease progresses, resulting in lesions most commonly 1n the skin,
subcutaneous tissues and bones, Bone infection is found in approxi-
mately 60 per cent of cases, the vertebrae and nbs being involved
most f‘requendy Tnvasion of other organs occurs also, an analysts
O DA T - P

are small and umimportaot. Infection of the intestinal tract is unusual,
a valuable pomt in differenttating this disease from histoplasmosis
and South American blastomycosis.

CinacaL Course,—The onset often is insidious, 2nd the infection
may be widespread before the correct diagnosis 1s suspected The
illness usually begins as an ordinary subacute respiratory infection
with dry, hacking cough, pain in the chest, low grade fever and some
dyspnea. After a period of weeks or months, the sputum becomes
purulent and may be blood streaked. As the pulmonary infection
progresses, the dyspnea increases, the fever is higher, there is marked
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Fig 15 —North Amencan blastomycosis The discase apparently 13 confined to
the bilar and mediastinal lymph nodes
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Fig 16 —North American blastomycosis of the hungs, Note the wedge-shaped
shadow projecting 1nto the nght uag field,
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Fig 15 —North Amenican blastomycosis The disease apparently 1s confined to
the hilar and mediastinal lymph nodes
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loss of weight and strength and the patienmt develops night sweats,
The sputum increases in amount and often contains blood. The
plgum may be involved, but this ication definitely 15 rarer than
it is ycosis, The medi is infected almost always,
and Baker and Brian have shown that the pericardium and the heart
may be invaded. As the disease becomes disseminated, symptoms
referable to involvement of other organs appear, such as pain in the
bones or prostate or paralyses from invasion of the brain or spinal
cord,

A skin ulcer or subcutancous abscess is often the first symptom
suggesting fungus disease. The lesion, which may be of the nodular
or gummatous type, starts deep in the corium and develops as 2 soft
subcutaneous nodule varying from 0.5 to 3 cm. in diameter or larger,
The overlying skin has a dusky erythematous hue. Such nodules
tend to soften, break down and discharge sanguinopurulent material.
After rupture, the abscesses may heal, leaving dense depressed scars,
or may develop into chronic progressive ulcerative lesions. Uleer-
ations developed in this way have the same external appearances as
those found in cutaneous blastomycosis where the primary site of
mfection is the superficial layer of the skin. These ulcers have the
same type of heaped, finely serrucous borders with abrupt peripheral
slope, a zone of dusky violaceous erythema and miliary abscesses.
If a subcutaneous abscess is formed by extension from an iqfcded
bone, a chronic dischargiog sinus may develop and persist for
months or years.

The PHYSICAL StGNs of pul y b ble those
of pulmonary abscess or massive tuberculous infection. Usually there
1s dulness and the breath sounds are altered, but rales arc inconstant
and vanable 1n type and distnibution. Bastomycosis should be
suspected f discharging sinuses or subcutaneous abscesses are
present over the thorax or other parts of the bedy.

X-ravs.—In rare instances, the early parenchymal lestons may be
munimal, the most stnking feature bemng an enlargement of the
mediastinal nodes. (Fig. 15.) In most cases, howeser, the films show
dense masses with srregular outlines projecting from the hilum
This type of nfe quently suggests a diags of neopl.
(Fig. 16), especially f the patient also has localized pasn 1n the chest
and bloody sputum In one of our cases, the mass ettending from
the filum was thought at first to be an moperable carcinoma because
of destructive processes 1 two ribs which werc diagnosed as melas:
tases. The early lesions are frequently umlateral, but the spfection
may spread to the opposite side, producing dense shadows 1 other
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Fig 17.—North American blastomycosis. There 1s a massive infection of the lefi
Iing and nodutar miliary-like lessons in the nght tung
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lung fields. Cawities, when present, are usually small and have ir.
regular, hazy outlines, Sometimes the infection may spread by way
of the blood, producing miliary lesions throughout the body. The
pulmonary shadows then may resemble miliary tuberculosis eveept
that they are a Iittle coarser and are less well defined. (Fig, 17.)

In disseminated blastomycosis, roentgenographic examination of
the entire skeleton should be made. The vertebrae and ribs, which
are involved most frequently, show a destructive process with some
proliferation. As in tuberculosis, the bodies of the vertebrae may be
destroyed, resulting in collapse with compression of the spinal cord
(Fig. 18.) The lesions are usually less cyst-like than those scen in
coccidioidomycosis and less proliferative than those of actinomycosis
In many cases a differential diagnosis between these three diseases
cannot be made from the x-ray films alone.

Cutaneous Blastomycosis.—The clinical picture, following inocula-
tion of the fungus through the skin, differs markedly from that seen
in the systemic disease where the portal of entry is the respiratory
tract. Although strains of the fungus isolated from cutancous blasto-
mycosis are morphologically and i gically indistinguishabl
from strams cultured from sy ic infectil the laster form of the
disease rarely develops in patients with skin lesions of long duration.

In the great majonty of cases, the primary skin lesion 1s found on
some exposed part of the body, particularly the face (frontispiece),
hands, wrists, feet or anhles (Fig. 19.) The infection begins as &
papule or papulopustule of the superficial skin layer, Breaking down
of this lesion 1s followed by the discharge of purulent or sanguino-
purulent material in which the organisms may be found The lesion
may crust over, but this 15 not a prominent sign. The mfccxsan
spreads slowly by peripheral extension, the contour of the lesion
often assuming serpiginous or arciform shapes. The central parts of
the spreading lesion undergo spontancous healing, fornming scars
which show only a shght tendency to contracture. (Fig. 19) The
borders of the lesion should be mspected carcfully because the diag:
nosis may be { by the ¢ clinical apf e of
these active margms, The edges of the lesions are heaped and assume
distinctive delicate papilliform or fine verrucous characteristics.
These fine verruca are less coarse than those scen in serrucous
tuberculosts cutis and some of the epitheliomas Other difterential
charactenstics to be noted are the abrupt downward slope of the
margins, the dusky violaccous hue at the periphery and the presence
of small milrary-like abscesses. The picture at fimes resembles the
Iesions of granuloma ingutnale
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F1g 18 —North American blastomycoss 1nvolving the spine Note destruction of
the bodies of the vertebrae and the development of a paravertebral abscess
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LARORATORY EXaMINATION.—Hypochromic anemia, increased
sedimentation rate and Jeukocytosis with an increase 1n the neutro-
phils are common but mon-specific findings. The diagnosis cannot

Iished without the d ion of the organism, afthough
we have found that cither a positive skin test to Blastomyces vaccine
or a positive complement fixation test justifies a presumptive diag-
nosts of the infection.

MYCOLOGY

Although different species and varicties of fungi bave been de-
scribed as the etiologic agent of Gilchnst's disease, most investi-
gators are agreed that the disease is caused by a single organism, B.
dermattidis. The other described forms are based on cultural and
morphologic variations which occur frequently in cultures of all
fungi and are of doubtful value as criteria for generic or specific
differentiation.

The generic name Blastomyces 1s admittedly an unfortunate one.
It had been used previously for an entirely different fungus and,
according to the rules of if it should be d to its
first use Also, the term means “budding” which 1s a phenomenon
not only of the tissue phase of the etiologtc ageat of Gilchrist’s dis-
case, but also of fung belonging to the genera Saccharomyces,
Cryptococcus and Candida, Many attempts have been made, there-
fore, to change the generic name Blastompces but, as yet, there has
been no gencral acceptance of the various names proposed. Zymo-
nema, Guchristia, Blastomycoides, and so on.

Durect Examination.—Matenal for microscopic examunation 1s col-
lected from cutancous lesions by scrapmg bits of tissue or by obtain-
ng swabs of pus from the undermined, heaped border of the leston
The roof of small abscesses, appearing as tny white heads around
the periphery of the lesion, should be removed and the underlying
pus collected. Pus from fluctuant subcutancous abscesses should be
aspirated with slenle needle and syringe. Sputum, unine and spinal
fluid should be d in susp systermic

The material 15 examuped mucroscopically by placing a loopful
on 2 stide and gently crushing 1t to a thin film under a cover glass
If cellular debnss interferes with the transmission of kight, a loopful
of matenial should be mounted 1n a drop of 10 per cent potassum
hydroxide, cover glass added and the preparation gently heated over
the Jow flame of a bunsen burner or alcohol lamp. All preparations

should be examined with subdued light from the mrcroscope con-
denser.
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B. dermanttidis appears in these preparations as single or budding
spherical cells, 8 to 15 x in diameter, with a thick refractile wall
This wall is sufficiently thick to gne these forms a “double-con.
toured™ appearance in fresh preparations. No mycelum is present,
(Fig. 20.)
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Cultures.—The infected materal (pus, bloody discharges, sputum
or spinal flud) should be cultured on blood agar or hc:ll‘ nfusion
glucose agar to be incubated at 37° C and on Sabouraud's glucose
agar slants to be incubated at room temperature. . "

On blood agar or beef infusion glucose agar at 37° C, the ﬁ;niu)
grows slowly and develops wrnkled, waxy colomies. (Fig 2 5 d
Microscoprc examination shows the colony to be composed of but f
ding yeasthike cells identical with those scen mn infected matend
from lestons and short mycelial fragments suggesting an nncmgl
on the part of the fungus to develop into a mycehal phase of gronth.

(Fig. 21 8)
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Fig 21 —Blastomyces dermantidis A Yeastlike culture, twenty-one days, on
beef infusion glucose agar at 37° C B Budding yeastlike celts from beef infusion
glucose agar at 31° C. X 700
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On Sabouraud’s glucose agar at room temperature, the mycehal
phase of the fungus predominates, finally developing a white, cottony
aerial growth which becomes tan to brown with age, (Fig. 22 A)
When figst cultured from the infected material, however, it tends to
femain ycas.!h'ke for a short period of time, during w hich the mycelium
is broad, thick-walled and closely septate, giving the general appear-
ance of a Geotrichum. (Fig. 47 B.) Hyphal projections (coremia)
deselop from the surface, accounting for the so-called “prickly
stage™ of growth. Later the entire surface becomes overgrown with
a white aerial mycelium which gradually develops the changes noted
above. Microscopically, these fully developed cultures show numer-
ous oval to round conidia, 3 to 4 x in diameter, attached to the
hyphae pear septations; other round te pyriform conidia, 4 (o 5 u
in diameter, are borne on lateral sterigmata of varying lengths. In
old cultures many chlamydospores are developed, 7 to 18 s in
diameter, with outer walls thickened to give unusual appearances
The mycelial phase can be converted to the yeasthke phase by
subculturing the organism to fresh media and incubating the cultures
at3rc,

Animal Inoculation.—Infected material from the lestons can be in-
oculated intraperitoneally into guinea pigs or mice. Salinc suspen-
stons of pure cultures, either the yeastlike phase grown at 37° €, or
the mycelial phase grown at room temperature, may be mjcct_ed
wntraperitoneally mto mice. Typical lesions should develop in mice
1n 3 weeks with gross infection of the liver, spleen, lungs and lymph
nodes Microscopic examinatior of tresh material from these lesions
or the peritoneal fluid will show readily the yeastlike budding tissue
forms of the fungus. .

Mjycologic Diagnosis.—Dtrect microscopic examination of material
from lesions should rexeal the large, spherical, thick-walled budding
forms of the fungus, When cultured, the fungus develops as a yeast-
like organism (tissue form) at 37° C or as a filamentous moldhke
organism at room temperature, It 1s similar to B. brasliensis n sh:n
this fungus also produces a yeastlike and moldlike culture 21 37 C.
and room temperature respectively. They dufer mucroscopically,
however, 1n the yeasthke phase B, dermatitidis produces a single
bud from the parent cell, whereas B. brasiliensty produces mutiple
buds from the surface of the parent cell B dermatitidis difters from
Cr) plococcus neoformans n that cultures of the latter remamn yeast-
like regardless of the temperature at which grown
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Blastomyces dermatitidis Gilchrist and Stokes, 1893, Synon-
ymy—O:dium dermatindis Ricketts, 1901; Cryptococcus Gilehristi
Vullemin, 1902; Zymonema Gtlchristi Beurmann and Gougerot,
1909; Glenospora Gammeli Pollacci and Nannizzi, 1927; BIa.rhmy-
coudes nule is Castellani, 1928; Endomyces latus Dodge and
Ayers, 1929; Monosporium tulanense Agostini, 1932; Glenosoora
brevis Castellani, 1933; Endomyces capsulatus var, isabelfinus Moore,
1933; Zymonema dermatitidis Dodge, 1935; Zy monema capsulatum
Dodge, 1935.

PATHOLOGY

In either generalized or cutaneous blastomycosis, the most char-
acteristic reaction to the organism is abscess formation although
chronic inflammation with giant cells, necrosis and fibrosis may
predominate. In cutaneous lesions, the most common and character-
istic finding is the presence of numerous abscesses of almost micro-
scopic size. In old lestons, all the signs of chronic inflammation and
scarnng are present. In some instances the epithelial hypertrophy
may be so marked as to suggest carcinoma. The systemic form of the
disease is usually a pyemia; but in certain cases there may be caseous
necrosis of tissue and tubercle formation, making it difficult to dis-
tinguish this disease from tuberculosis. Osteomyelutis due to J.
de i may be d in routine study of tissuc removed
surgically, and must be differentiated from other forms of osteo-
myehtis i

Biopsy.—Biopsy of the edge of a Ieston of cutaneous blastomycosis
shows extraordinary hypertrophy and hyperplasia of the epidermis
due to the chromie inflammatory reaction incited by the fungus
(Fig. 23) The reaction conststs of minute abscesses (Fig. 24 4) in
which the yeasthhe organisms may be found lying free, The poly-
morph 1 phil 1s the predomi: cell found about the
organisms, but macrophages and fibroblasts predominate 1 the
penphery of the abscess and organisms may be found 1n the cyto-
plasm of giant cells The abscesses are both intradermal and intra-
epidermal, the latter rep g hyperplasta of the epd about
sinuses extending from dermal abscesses

The finding of these abscesses 1n sections showing chromc wflam-
mation 15 highly suggestive of blastomycosts, and caretul search for
the orgamsms should be made. In sections stained with hematotyla
and cosin, the fungus appears as a rounded structure with thick
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walls, giving a double-contoured appearance, (Fig. 24 B There ss
a central mass of material which stains with variable intensity, This
central mass also stands out sharply when stained by Gram's methed.
Biopsies from the subcutancous tissues and bone usually show
the orgatismis in great numbers, Masses of necrotic organisms and
pus cells mixed with red blood cells account for the chamctensnc
pmhsh color of the pus from sub
reaction in itis is ially the same as that
observed in subcumn:ous abscesses,

Fig 23 —Cutancous pidermal and
hypertrophy 10 nght whese dermat and epdermal abxcsses he Lpderms of
votmal thickness to feft, subcutaneous fat below Very low magnification.
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Fig 24 —Cutancous bastomycosis 4 Typical munute abscess in corium #ith

double-contoured organssm n cener Giant cells at penpbery Il & E. ¢ 175
& Budding Blastomycete with thick capsule in pant cell H & E. - 1500
2
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Blast: i

may be d in enlarged lymph nodes re-
moved for diagnosis and in endometnal curettings and resected
tubes
Blastomycosis in the resected lung may resemble grossly carcinoma
of the fung, and the distinction between the two may be difficult
until histologic studies are made.
Au(opsy.—Thc lesnons found at autopsy 1o four cases of systemic
d in Fig. 25, Infe of the lungs 1s
prcsgnl xeguhrly in patients d)lng of systemic blastomycosis. The
pulmonary lestons may vary from scattered small nodules to larger
caseous nodules and abscesses, Cavities are nfrequent but do occur,
(Case 2.} An active pleurisy ot pleural fibrosis usually 1s encountered,
and there may be pericarditis, Congesmc heart failure can result
from pericardial pus or from p dh Ditect
from the pleural cavity to nibs or to the surface of the chest 15 not
rare. In the systeruc disease, 1t 1s common to find infection of some
pomon of the skel:mn with sinuses draining to the surface or to
lsolatcd b may be found i in muscle,
and psoas ab t are not
Prostatic abscesses are frequent 1n the male, and blastomycosis of
the tubes and uterus may ocour in the female, Abscesses of the brain
and meningitis may develop during the course of the disease Lymph
nodes may be changed to conglomerations of abscesses, areas of
necrosis and fibrosis, Cutaneous lesions 1n the systermic disease are
almost identical with those in cutancous blastomycosis except that
more organisms vsually are present, Involvement of the spleen, liver
and kidneys may be remarkably slight in the presence of widespread
skeletal and subcutaneous bl::slomycnm In other cases, great num-
bers of small t or minute ab may be
present in the liver, spleen and kidneys
The histologic reaction in cases studied at autopsy 1s usually that
of chronic suppuration, necrosss or fibrosis In some areas the organ-
isms cannot be demonstrated

IMMUNOLOGY

Serology.—~The sera of patients wnh extensive blastomycotic le-
sions will fix with or extracts
of B. dermatitidis There 15 no cross-reaction with other fungus
antigens, and the reaction 13 always negative 1n the absence of blasto-
mycosss, In patients wath systemic

P
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fixation occurs 1n high serum dilutions, but no fixation occurs 1n
undituted sera of patients with the locahzcd cutaneous form of the
disease. The failure to d dies in mild i i
probably results from the use of an antigen possessing relatisely
low combining powers. No attempt has been made to increase the
stmmuly of the antigen because the diagnosis of cutancous blasto-
mycosis by direct examination and culture 1s not dlmcull and false
positive might be ob! d in d patients. The
antibody titer is of prog ignil when fated with
the degres ofh)pcrscnsm\ny of the patient. (Table 1)

By the complement fixation technic, 1t has been shown that sera
from patients with blastomycosis fix complement with strains of
B, dermatitidhs isolated from other sources, as well as with strains
of Blastomyces studied elsewhere and identified as Glenosy
Blastom) coides, Monosportum and Endomyces.

Hypersensitivity.—Most patients with blastomycosis are hyper-
sensitive to the fungus or fungus products, as shown by skin tests
with vaccines or Blastomyces extracts. The reaction 15 of the tuber.
culin type, resulung m mauimal erythema m twenty-four to forty-
aight hours, followed by the formation of small sterile abscesses in
very hypersenuitne patients. The carbohydrate fraction produces its
maxmal reaction 1n twenty-four hours, and the protein matenat
causes a reaction sumilar to that produced by vaccine except that
abscess formation never occurs Positive reactions have not been
observed 1n patients without blastomycosss, but negative reactions
€an occur in patients with widespread disease

There are no data concerning the stage of the disease at which
the positive skin test develops since patients rarely are seen early 1n
the infection Skin tests become negative during the terminal phases
of infection, suggesting a state of anergy

DIFFERENTIAL DIAGNOSIS

Systemic bl y must be from

syphilis, neoplasm, lung abscess, sarceidosis, silicosis, osteomyelitis,
pyemla and psoas abscess, as well as other fungus infections, namely,

cryp South American

, 5P and 1
Cutaneous blastomycosis may stmulate verrucous tuberculoss,
epnlbchoma, bromoderma, 10doderma, nodular ulcerative syphilids,
le and other
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TabLe I: Suvary oF DaunoLoaic FINpInos ™ 22 Cases of Brastomycous

FA-
TIENT

»es

z

mbb;xr

QzTrm» zZwE»>

z

COMPLE~
MENT  SKIN TEST

FIXATION TO VACCINE TYPE OF LESIONS OUTCOME
TR
Group | Complement fixation posithe Skin rest negative
1:32 Neg Generalzed Died
1:32 Neg. Generalized Died
1:32  Neg. Generalired Disease progresung
1:16  Neg. Generalized Died
116 Neg. Pnmary in skin; later Unknown

developed  abdominal
mass
1:32  Notdone OQutside case; no detai's Prognosis considered
hopeless by attend-
ing physician

1:32 fplus Generalrzed . Died

Group 2 Complement fixation posizive Sk test posithe

1:16 2 plus Lungs, pentoncum, bones  Cured

1:8  2plus Skin (extensive) Markedly improved

12 3 plus Skin of foot Matkedly improved

12 2 plus Bone Markedly fmproved

Group 3 Complement fixation negaie Skin test positive

Neg.  2plus Skin (face) Mankedly improved

Neg.  2plus Skin (subcut, abscessy Markedly improved

Neg 3 plus kin Improved; recurrence
4 years later

Neg 3 plus Skin Cured

Neg 4 plus Skin Cured

Neg 4 plus Lungs (subcur adscess)  Cured

Neg. 2plus Skin Not followed

Neg 1 plus Slun Not Jollowed

Neg 2 plus Lungs and skin Cured

Neg  2plus Subcutaneous tessue Cured

Group 4 Complement fixation negathe Skin test negative

Neg. Neg. Skn Not followed

Neg.  Neg Skin {very extensine) Died

Neg  Neg ones Cured  after serum

(serum test therapy
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PROGNOSIS

Systemic blastomycosts usually is fatal. In their review of the
Iterature, Martin and Smith noted a mortality rate of 92 per cent in
patients who had been followed for 2 years or longer, Cutancous
blastomycoss rarely causes death, and untreated lesions may be
present for many years,

In

data are very helpful,
(Table 1.) A fatal ‘outcome 15 to be expected 1n patients with a high
antibody titer (indicating extensive diseascy and a ncgauvc or shghlly
pasitive sk test (indicating anergy). The s best in the
hypersensitive patient without complement fixing :mnbodlcs in his
serum

TREATMENT

Potassium sodide was used successfully by Gilchnist in the treat.
ment of his early cases of cutancous blastomycosis, and oral ad.
mimstration of this drug has been accepted as the most rehable
method of therapy n both the cutzneous and the systemic forms of
the disease Although 10dides are curative in some cases of blasto-
myc0515, only tempcmry improvement has been attained in others

of the drug has an adverse
:ﬂ'ec\ resulting in a spread of the infectious process. Best results are
obtained when 1odide therapy 13 supplemented by the judicious use
of x-ray therapy, suitable surgical procedures and desensitization
with vaccines

Systemic Blastomycosis.—It 1s essential that the patient be sup-
ported by all of the general measures used in the treatment of tuber-
culosis, actinomycosis or any other severe systemic disease, namely
bed rest and a good dict supplemented by potent vitamin prepara-
tions,

A skin test should be done on every patient before any course
of therapy 1s outhned. The skin test 1s performed by the intracu-
taneous injection of 0.1 cc. of a standardized heat-killed Blasto-
myces vaccine, (The preparation of this matenial is described 1n the
Appendix.) The site of injection should be observed at twenty-four
and forty-eight hour intervals to determine the size of the maximal
reaction If the erythematous reaction 1s less than | em i diameter,
1t is safe to admmister potassium 10dide by the rapid method out-
hioed below A reaction | cm, or more sa diameter mdicates hyper-
sepsitivity, and the patient should be desensitized. The desensitization
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filtered through | mm. A}, at weekly intervals; and the tota? dose
should not exceed 1200 to 1500 roentgen units. Osertreatment is
the most corrmon efror; small doses are adequate for the patient
who has had a previous course of vaccine therapy.
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a - Chapter 11T
COCCIDIOIDOMYCOSIS

{Coccidiordal Granuloma, Valley Fever, Desert Rheumatism,
San Joagun Fever, Posada-WWernicke's Disease)

COCCIDIOIDOMYCOSIS is probably the most infectious
of the systemic mycoses; the majonty of individuals who
five in endemc areas for any length of time acquire the
infection,

Definition.—Coccidiordomycosis is an infectious discase, caused by
Coccidoides immitts, which presents a variety of climeal mamfes-
tations. Infection may result in: (I) PRIMARY COCCIDIOIDOMYCOSIS,
which usually 15 an acute but bemgn, self-imited respiratory discase;
or (2) PROGRESSIVE COCCIDIOIDOMYCOSIS, which is a chmmc, malig.
nant and disease
visceral and osscous tissues.

P s Dicrih

Ithough the first case of infecuion with
C. immuis was reported from Argentina, only two other authen-
ticated cases and a possible fourth case have been described from
South America. The other South American cases reported as coc-

are now as infe causcd hy an
unr:latcd fingire Rlnetnmesnoe home f'uss 1o -
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from comtact with sod contaminated with the fungus. Strains of
C. smmitfs, pathogenuc for animals, have been cultivated from samples
of soil found in endemic areas, and it is thought that the fungus is
breathed into the lungs with dust or introduced 1nto the skin follow.
g an injury,

Maturafly occurring infections have been found in cattle, sheep
and dogs, but it 15 unlikely that man acquires the mfection from
anima) sources. Emmons suggests that cocedioidomycosis is an
- s -, e Y crens b e il - aeaan

. PR . . . )
primanty an animat pathogen and that contamination of the soil is
mantained by such infected rodents,

DR M P PR Y R S
cidioidomycoss 18 found to affect both sexes equally, the progressive
granulomatous type of infection 15 found most frequently in males,
1n one series of 212 cases, 176 of the patients were.males. The pro-

P PSS e et

]

from old dry cultares N

SYMPTOMATOLOGY

The symptoms and signs of prmary coccihoidomycoss and
progressive coccidioidomycosis are so different that they are best
considered as separate chnucal diseases although the same fungus
causes both types of mfection. The primary mfection is subdivided
further because the symptomatology 1s dependent upon the portal
of entry of the fungus.

Primary Puimonary C i is—The 1s wnhaled
with dust 1n endemic areas, and symptoms, if they develop, appear
after an wcubation period of 10 to 14 days Many infections are
subelinical, however, as proved later by positive cocaidiodin skin
tests, The symptoms usually are those of a muld upper tespitatory
fection, such as law grade fever (95° to 101° F) and a slight non-
productive cough. Other patients have chills, night sweats, anorexia
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|

Fig. 27 —Pnmary cocaidiodomycosis of the fungs. The paticnt kad skin
lesions resembling erythema nodosum when this picture was made. Nore enlarged
hilar lymph nodes and wedge-shaped lesion 1n ieft lurg. (Counesy of Dr C £
Sruth)
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backache and headache. Small amounts of mucopurulent sputum,
which is occasionally blood streaked, may be raised. In rare instances,
the initial symptoms are those of pleurisy with effusion, but more
often a dry type of pleurisy results and the patient complains of a
sensation of constriction in the upper chest. At times there is severe
continuous pain, resembling that caused by coronary occlusion,
fractured rib or nephrolithiasis, Physical ination usually reveals
nothing more than a mild nasopharyngitis. Abnormal findings in the
lungs may be difficult to demonstrate even when pleuritic pain 1s
present. In the more severe infections, there may be dulness and
suppressed breath sounds and rales can be elicited.

SymproMs.—The initial symptoms usually subside in | or 2 weeks:
but 1n about 3 per cent of the cases, allergic manifestations appear
3 days to 3 weeks after the termination of the febrile period. Fever
reappears and numerous tender nodular lesions, resembling ERYTH-
EMA NODOSUM, develop, usually over the shins but occasionally
they are found scattered over the arms, thighs, buttocks and scalp.
After 2 or 3 days, the tenderness subsides and the lesions begin to
fade, leaving brownish pigmented areas which may persist for
several weeks, In rare instances, a sccond crop of nodules may appear
after an interval of weeks. Lesions resembling ERYTHEMA MULTIFORME
may appear on the margins of the palms, face, neck and upper
extremmties Whether or not ERYTHEMA NODOSUM is present. An oc-
casional pattent may develop phlyctenular conjunctvitis or acute
arthnts, es;:ec:ally of the knees and ankles, The joints usually are
ISR P o el - .

different types of reaction, and more than one type may be found in
a single patient, To avotd confl the various
changes will be discussed separately
1. The films may show nothing but SOFT, FUZZY HILAR THICKEN-
ING, resembling the early lesions of almost any type of pulmonary
infection. Such lesions usually clear i 1 to 2 weeks
2 oo 1

MONIC N . -
enous = -

lower lung fields (Fig. 27.) Most often these shadows disappear .m

o
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Fig 28 —Pnmary coccrdioidomycous of the fungs Note the thin-walled cavity
1n the apex of the left upper lobe
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Note large
one draining sinus.
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subacute meni Under bl
lesions may resorb, leaving dcprcssed and atmph(c. but l'alrly pliable,
sears.

The SCROFULODERMIC TYPE, first noted in the superficial lymph
nodes of the neck, may result from primary invasion through the
mucosa of the nasopharynx in a manner analogous to the chain of
events resulting in tuberculous adenitis, That the infection can be
introduced through the mucous membranes is llustrated by Ahltelt’s
experiment, which showed that guinea pigs could be intected by
subbing the organisms into artificially produced abrasions on the
oral mucous membrane, The disease may become generatized and
involve the internal organs; or the sinuses, after draining for months,
may heal with scar formation.

LABORATORY ExaminaTiov.—The blood count during the first
week of the disease shows an imtial leukocytosis, followed by a
defimte increase in the eosinophils The sedimentation rate 1s elevated
during the first phase of the primary infection, but returns to normal
when the infection subsides, A persistence of an elevated sedimenta-
tion rate suggests that the patient is developing the progresstve type
nf coccxdmldomycosls, and detcrmmauon of the sedimentation rate

of iderable help in ing the clhnical signif-
icance of a positive coccidioidin skin test. If the sedumentation rate
18 normal, one may assume that the primary infection occurred some-
time in the past; but if it 1s elevated, the patient either 1s ill with his
pnmary infection or he 1s developing the progressive form of the
disease.

Precipitin and complement fixing antibodies are absent in mild
cases but appear in the more severe primary nfection, only to dis-
appear with recovery. In some of the panents with cavities of long
duration, the 1 fixing antibodi
but 1n others they persist at a low level.

Progressive Cocaidioidomycosis.—A recent and extensive study of
cases of pnimary cocaidiotdomycosis occurring in Army camps in the
Southwestern part of the Uruted States shows that only about 02
per cent of the cases of primary infection develop into the progressive,
and usually fatal, form of the diease, The patient who 15 destined
to develcp the malignant form of the disease usually shows evidence
of d of nfection th hout the body withuin a peniod of
weeks or months after the onset of the primary infection. In other
mstances, there 1s a penod of mprovement following the inittal
wnfection, and for a pertod of 5 to 6 months the patient is well enough
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Fig 30.—Progressie cocardiordomycosis of the lungs The patient died of the
disease (Courtesy of Dr C E. Smuth)

|
{
- .
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1o be ambulatory but unable to work, A few cases of progressive
coccidicidomycosis have been repotted in Sto 10
years before, recovered from “valley fever, “desert
theumatism,” “San Joaquin fever”” or “the bumps,” now interpreted
as synonymous with the ERYTIEMA NODOSUM phase of the pnmary
infection Only time will reveal whether more of the 499 out of 500
primary infections eventually will develop the disseminated form of
the disease.
The

type of is may i fatally
within a few months, or the patient may live for a year or more. The
patient has a continuous low grade fever and marked anorevia, and
rapidly loses weight and strength, Dyspnea appears and cyanosis may
be extreme as the pulmonary infiltration mncreases. The physical
signs 1n the chest are those of dulness and altered breath sounds;
rales are inconstant and vanable. However, no physical signs may
be found in some patients who have large areas of consolidation as
shown by roentgenographic examnation The sputum is muco-
purulent and usually contains many of the charactenstic fungus
spherules. The sputum may contain blood, but 1t is a less common
finding 1n coccidioidomycosis than it is 1 tubercutosss and some of
the other mycoses. As the disease progresses, invasion of the bones,
joimts, skin, subcutaneous tissues (Fig. 29), internal organs, brain
and meninges may occur. If MILIARY DISSEMINATION occurs, the pa-
tient develops high fever with chills, profuse sweats and marked
prostration and death may occur within a few weeks
CoccipioipAL MENINGITS is found at necropsy in approximately
25 per cent of the cases Recently Abbott and Cutler reported a study
of seven instances of chrome coccidioidal meningttis 1n which they
could find no clinical evidence pointing to an ongial focus of
wfection The symptoms were those of chronic meningitis, but some
patients also had symptoms of obstructive hydrocephalus. There was
a Jow grade fever and a moderate leukocytosis with an increase 1n
neutrophils There was trequently a positive colloidal gold reaction
of the menmgtic type.
X-ravs.—If the primary pulmonary infection persists for § or 6
wecks, the progressive form of the dxsease should be suspected. The
of from the pnimary
form can be d by hic e (D) f
ACUTE PROGRESSIVE PULMONARY CONSOLIDATION appears (Fig. 30),
(2) f TUBERCULOUS-LIKE INFILTRATIONS with clouding, motthng,
fibrosis and cavitation appear at the apices or 1 the subapical areas,
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(3) if MEDIASTINAL ADENOPATHY is present to & marked degree, or (4)
1f BONE OF JOINT INVOLVEMENT Occurs

The typical lesion in bone is that of a sharply circumsenbed area
of destruction with little or no reaction in the surrounding bone,
(Fig. 31.) Such Iesions are cys(hke in appearance and vary from 0
to 3 cm. in dizmeter. a is occurs
with or without destructive changes in the subjacent bone. Althaugh
any bone in the body may be involved, those most frequently in-
vaded are the nbs, vertebral bodics, small bones of the hands and
feet, tibial malleols, ol styloid p acromial
processes and the angles of the scapulae. Joints may be involved by
direct extension from subarticutar focl, giving a picture resembling
that of a tuberculous lesion. MILIARY DISSEMINATION pmduccs lesions
which resemble miiary is although the individual shadows
tend to appear more fuzzy in outhne.

Lmaorwmn Exmwm(w —Blood Co\m(s show a hypochromx:

[OOSR

and are hlgh bul !hc coc-
adiodin skm test frequently bccomcs negative in the terminal phases
of the infection,
MYCOLOGY

Coccidioidomycosts is caused by a single species of fungus, C.
immitis.

Direct Examination.~In suspected cases, sputum, gastric contents,
pleural flmid, pus from subcutaneous abscesses and exudates of
cutaneous lesions should be examined microscoprcally. Such ma-
terials should be examined unstained under subdued light after mak-
g 2 thin cover glass preparation. Scrapings from lesions should
be cleared in a drop of 10 per cent potassium hydroxide

C. immitis appears in infected materials as a non-budding, spher-
1eal, thick-walled structute, 20 to 80 4 in diameter, which 1s filled
with numerous small (2 to 5 4 in diameter) endospores (Fig. 32.)
o tissues, the fungus reproduces by means of these endospores
which are freed by rupture of the cell wall Such bodies 1screase
size and devclop ito the typical large endospore-containing spherule,
At times, immature cc]ls comammg none of only a rew endosporcs

[ D
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Tig. 31.—Progressive coccidioldomycosis of foot Note the cyst-like destructne
fesion of the bones, (Aler syllabus “Coccrcioidomycosis Contro! Program for
the AAFWFT.C,” No 710, from the Office of the Surgeon, $104 W Esghth
St, Santa Ana, Caltfornia )
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(3) if MEDIASTINAL ADENOPATHY is present to a marked degree; or (4}
1f BONE OF JOINT INVOLVEMENT occurs.

The typical lesion in bone is that of a sharply crrcumscribed area
of destruction with Iittle or no reaction in the surrounding bone,
(Fig. 31.) Such lesions are cyslhke m nppcnmnce and vary from0$
to 3 cm. in diameter, itis occurs
with or without destructive changcs n the subjactnl bone. Although
any bone in the body may be involved, those most frequently in-
vaded are the ribs, vertebral bodies, small bones of the hands and
feet, tibial tubercles, malleoli, olecranon, styloid processes, acromial
processes and the angles of the scapulae, Joints may be iavolved by
direct extension from subarticular foci, giving a picture resembling
that of a tuberculous lesion, MILIARY DISSEMINATION produccs lesions
which resemble miltary tuberculosis although the individual shadows
lend to appear more fuzzy in ouﬂmc

- T

The sed; rate hxgh h h the disease. The

fixing ies are high, but the coc-
cidioidin skm test frequently becomes negative in the termmal phases
of the infection.

MYCOLOGY

Coccidioidomycosis is caused by a single spectes of fungus, C,
mmtfs.

Direct Examination.—In suspected cases, sputum, gastric contents,
pleural fluid, pus from subcutaneous abscesses and exudates of
cutancous lesions should be examined microscopically. Such ma-
terials should be examined unstained under subdued light after mak-
mg a thin cover glass preparation. Scrapings from lesions should
be cleared in a drop of 10 per cent potassium hydroxide.

C. immitis appears in infected materials as a non-budding, spher-
ical, thick-walled structure, 20 to 80 u in diameter, which 1s filled
with numerous small {2 to 5  1n diameter) endospores, (Fig. 32.)
In tissues, the fungus reproduces by means of these endospores
which are freed by rupture of the cell wall. Such bodies increase in
sxzc and develop into the typical large endospore-containing spherule.
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i i N 3 ructive
TFig. 31.—Progressive coccidiodomycosis of foot Note the cyst-like dest
lesion of the bones. (After syllabus “Coccrcioidomycosis Control Program :O;
the A A.F W F.T C.” No. 110, from the Office of the Surgeon, 1104 W Fight
St, Santa Ana, Cahforna )



COCCIDIOIDOMYCOSIS 63

(3) if MEDIASTINAL ADENOPATHY is present 1o a marked degree, or (4)
if BONE OF JOINT INVOLVEMENT OCCUTS.

The typical lesion in bone is that of a sharply circumseribed area
of destruction with little or no reaction in the surrounding bone
(Fig. 31.) Such lesions are cys(hke m appearance and vary from 05

to 3 em. in diameter. oceurs
with or without destructive changes 1n the subjacent bore. Allhough
any bone in the body may be involved, those most frequently in-
vaded are the 1ibs, vertebral bodies, small bones of the bands and
feet, tibial les, malleols, ol stylord acromial
processes and the angles of the scapulac. Joints may be involved by
durect extension from subarticular foci, piving a picture resembling
that of a tuberculous lesion nm.mu( DISSEMINATION pmduces lesions
w}uchrescmblc mllmry b Ithough the individual shadows

P ge of n usunlly is not changed.
Thc dif rate i high th the discase The
i ibodies are high, but the coc-

and fixing
adiotdin skm test frequently becomes negative in the terminal phases
of the infection.
MYCOLOGY

Coccidiodomycosis 15 caused by z single species of fungus, C.
mmitis,

Direct Examination.—In suspected cases, sputum, gastric contents,
pleural fluid, pus from subcutaneous abscesses and exudates of
cotaneous lesions should be exammed microscopically. Such ma-
tenals should be examined unstamed under subdued light after mak-
ing a lhm cover glass preparauon Scrapmgs from lcsxons should

tm ~lamaad -

with numerous small (2 to 5 & 1n diameter) endospores (Fig. 32.)

In tissues, the fungus reproduces by means of these enduspores

which are freed by rupture of the cell wall. Such bodtes increase in

size and develop into the typlCal Iaxgc endosporc—conta:mng sphcrule
b aatle et

* Hag  meean

Cultares.—Suspected matenals should be planted on Sabouraud's
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Fig. 31.—Progressive coccldioidomycosis of foot. Note the cyst-lke destrxtive
fesion of the bones. (Afer syllabus “Cocaiciardomycosis Control Program for
the AAF W FE.T.C.,” No. 710, from the Office of the Surgeon, 1104 W Esghth
St, Santa Ana, California)
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Fig, 33 —Coccidioldes tmmutis® A Culture on Sabouraud’s glucose agar,
nnetcen days, at room temperature B Scgmentation of hyphae Into oblong,
from 's glucose agar culture at room

temperature X 600
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plucose agar or beef infusion glucose agar stants and incubated at
room temperature. On such media the organism develops at first as
a morst, membranous colony which appears to be closely apphed to
the surface of the agar, However, the organism quickly develops an
abundant cottony aerial mycelium which is white at first but becomes
tan to brown with age. (Fig. 33 A.) Microscopically, these cultures
show branching, septate hyphae which break up into numerous
thick-walled, rectangular, ellipsoidal or spherical arthrospores about
2.5t0 3 by 3 to 4 u n size. (Fig. 33 B) Extreme caution should be
exercised when transferring or examining the growth from these
cultures since the arthrospores are highly infectious

’
2

)

A
!
e

and collapsed spherule in pus > 700

Animal Inoculation. —-The imection of infected materl into the
testes of gutnea pigs results 1n the deselopment of a severe orchl}l)ﬂ
within 7 to 10 days. Pus aspirated from such swollea testes shows Ine
orgamsms as typical spherules filled with endospores. Mice, also.
can be infected by the intrapenitoneal injection of saline suspensions
of the mycchal forms obtamed from culture
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Mjycologic Diagnosis.—In direct ination of tissue, the young
immature forms of C. fmmits may not contain endospores and may
be confused with budding i forms of B. itidy
The specimens should be searched carefully for the diagnostic endo-
spore-filled mature forms.

In culture, this fungus must be differentiated from Geotrichum,
which also produces arthrospores by segmentation of hyphal strands.
C. immitis always grows as a mold on Sabouraud's medium, in
contrast to Geotrichum which remains moist and yeasthke.
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Tig 35 —Cocadioidal A Guant cell a rounded, thik.
walled form easilv confused with similar forms 1n North and South Amerxan
blastomycosts Lymph node Case of fatal coccidiondal granutoma H & E
» 1200 8. Endosporulating spherule 1n an abscess of a lymph node H & E-
< 1200. €. Endosporulatng spherule ruptured on one side Note the peripheral
spines. From same lymph node H & £ x 1200
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IMMUNOLOGY

Serology.—Ci fixation and i tests are positive
n p'\llen(s with severe infections but usually are absent in very mild
cases. As in North Amencan bl:\stum)cosxs, the antibody titer 1s
hngh:st m pau:nls w:lh lhc mosl extensive m\ohemcn(' a rise in

e - - aeary

The development of an area of erythema or induration of 05 em.
or larger is considered a positive test, Tests must be interpreted in
the same manner as are tuberculin tests; i ., 2 positive test indicates
simply that infection by C. immutis has occurred at sometime during
the patient’s hife. As in North American blastomycosis, the patient
may become anergc as the lesions become widespread, and a nega-
tive coccidioidin test to a 1:10 dilution is not unusual in the terminal
stages of the infection

DIFFERENTIAL DIAGNOSIS

Coccidiod is should be d in every obscure illness
originating 1n a person living in an endemic area or m individuals
who have visited such areas at any time.

Primary it may be d ly as
common cold, bronchits, infl hial or primary
atypical pncumoma of unknown ctiology.

Py must be iated from tuber-

¥
culosis, syphls, glanders, lularemla, bactenal ostcomyelms, neo-
plasms and other myooses,
Ty i and

Y s

PROGNOSIS
The prognosis 15 excellent 1n pnmary pulmonary coccidioido-
mycosis and 1s good 1n the cutaneous and glandular lypcs ofpnmary
wfection. In the internal and types of
the prognosis 1s very grave.

TREATMENT
Patients with primary coccidioidomycosis should be kept in bed
until their temperature, white blood count and sedimentation rate
are normal Before the pattent 15 discharged, the physical signs
should have subsided and the x-rays should show either normal |
findings or progressive clearing With conservattve treatment, reudual
b
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cavities usually heal over a period of months. An occasional case
complicated by hemoptysis may require pneumothorax, and, if this
is not successful, a thoracoplasty or a lobectomy should be con-
sidered,

Progressive coccidioldomycosis is very resistant to treatment.
Arsphenamine, crystal violet, gentian violet, thymol and other
related oils, copper, antimony and potassium tartrate intravenously,
sulfonamides and jodides all have been tried without success.

Although the prognosis is almost hopeless, a few recoeries have
been reported. Every effort should be made to support the general
resistance of the patient by rest in bed and a good dtet, supplemented
by liver extract and all the known vitamins.

Martin and Smith have shown that cases of blastomycosis that
have developed 2 marked sensitisity to the products of the fungus
are resistant to therapy and may grow rapidly worse when treated
with potassium iodide. If these patients arc desensitized by gradually
increasing doses of the Blastomyces vaccine, improvement can be
accelerated by potassium fodide therapy. Smce hypersensitnity to
coccidoidin is such a sfriking feature jn the carly stages of pro-
gressive coccidioidomycosis, it would scem a logical procedure to
desensitize the patient with coccidiordin, following the schedule and
dosage outlined in the section en treatment of blastomycosts.
Jacobson has recommended the use of a special extract of the
organisms, prepared by mixing equal parts of the filtrate from a
broth culture and the filtrate from the macerated organtsms. Jacobson
treated thirty patients over a period of § years by injecting the special
extract ibed above, d b Tuteal of
5 ce. of collordal copper. Improvement sias noted 1n a number of
cases, and some cures were obtamned.

N N - e m

LN

LTI
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v “ Chapter IV
SOUTH AMERICAN BLASTOMYCQSIS

(Paracoy de t Lutz-Splendore-De Almeida’s Disease)

THIS DISEASE, apparently limited to South America, is
referred to most often as paracoccidioidal granuloma be-
cause the tissue form of the fungus causing the infection has
some to the causing d
mycosis. Recent studies have shown that the fungus repro-
duces by budding and, consequently, it seems better to -
clude the disease among the blastomycoses

Definition.—South Amencan blastomycosis is a chrome granulo-
matous disease of the skin, mucous membranes, lymph nodes and
internal organs caused by Blastomyces brasihensis.
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cavities usually heal over a period of months. An occasional case
comphcntcd by hemoptysxs may require pneumothorax, and, if this
is not plasty or a Jobectomy should be con-
sidered.

Progressive coccidioidomycosis is very resistant to treatment
Arsphenamine, crystal nolct g:ntx:m violet, th)mol and olhcr
related oils, copper, antii ium tartrate intra v
sulfonamides and 10dides all ha\e been tried without success,

Although the prognosis is almost hopeless, a few recoveries have
been reported. Every effort should be made to support the general
resistance of the patient by rest in bed and a good diet, supplemented
by hiver extract and all the known vitamins,

Martin and Smith have shown that ¢ases of blastomycosis that
have developed a marked sensitivity to the products of the fungus
are resistant to therapy and may grow rapidly worse when treated
with potassium iodide. If these patients are desensitized by gradually
increasing doses of the Blastomyces vaccine, improvement can be
accelerated by potassium iodide therapy. Since hypersensitivity to
coccidoidin s such a striking feature in the early stages of pro-
gressne coccidioidomycosis, 1t would seem a logreal procedure to
desensitize the patient with coccidioidin, following the schedule and
dosage outlined in the section on treatment of blastomycosis,
Jacobson has recommended the use of a special extract of the
organisms, prepared by mixing equal parts of the filtrate from a
broth culture and the filtrate from the macerated organisms. Jacobson

treated thicty patients over a period 0{5 ;e:m by m]ecung the spmal
extract described above, supph of
5 cc. of colloidal copper. Impm\cmenl was poted 11 a number of
cases, and some cures were obtained.

X-RAY THFRAPY may be used 1n the treatment of localized lesions.
Amp should be dered when the lesions are limited to an
extremity and there is no chinical ndication of invohement clse-

where,
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Geographic Distribution.—Most cases of thus infection have been
reported from Brazl, particularly in the S3o Paulo, Rio de Janeiro
and Minas Gerais ateas, The discase also has been reported from
Argentina, Paraguay, Venezuela and Peru (Fig. 36)

Soarce of Infection.—The origin of the infecting organism is not
known, but the disease 15 contracted presumably from some exog-
enous source in nature.

Age, Sex, Nationality, and Gccupation [ —The following
data are denved from de Almeida’s review of 570 cases, The infection
is most prevalent in young adults, the highest incidence occurring
betneen the ages of 20 and 30. The great majority of the patients

les (498) as compared to females (52), giving a ratio of
N A O R O e

- . . . . - N
most frequently in manual laborers, particularly those whose work
is of such a nature that vegetative matenal is brought into direct
contact with the skin

SYMPTOMATCOLOGY

The most charactenistie single clinical feature common to prac-
tically all cases of South Amencan blastomycosis is the enlargement
of lymph nodes. The chnical type of infection is determined largely
by the site at which the fungus enters the body, De Almerda and
other South American workers classify the infection under the follow-
g clinical headings- (1) a cutaneous form characterized by cu-
tancous and mucosal lesions, particularly 1n the region of the mouth
and nose; (2) a lymphangitic type beginning as locakized lymph node
enlargement, most often 1 the neck, supraclavicular or aullary
r:giogs; (3) a visceral form with lesions of the liver, splecn, pancreas,
ntestines and other abdominal organs; and (4) a mixed type which
wnvolves skin and other organs 1o produce a vaned chinical picture

Cutaneous Blastomycosis.—This form of the infection probably
would be descnbed better by the term “mucocutancous™ because the
pamary lesion 15 found most often on the mucosal surface of the
tongue, palate, gums, cheeks, hips or nose. (Fig. 37.) Pnmary skin
lestons usually occur on the skin around the mouth or nose.

When the infection begins on the MUCOSA, 1t appears as a smal{
papule which soon ufcerates. The borders of the lesion are not
clevated, and the surface charactenstically shows one or more tiny
yellow or reddish areas As the ulcers enlarge perpherally, the in-
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fection jmvades deeper into the subcutancous tissues New lesions
appear on the neighboring mucous t until there is exten-
sive involvement which finally may lead to complete destruction of
the epiglottis, vocal cords and uvula. The clinical appearances of
these lesions are quite characteristic and usually can be recognized
without difficulty by clinicians familiar with the disease

The REGIONAL LYMPH NODES become enlarged very carly after the
appearance of the initial lesion. As the mucosal lesions increase in
size and number, the lymph nodes of the neck become larger, undergo
massi:‘c necrosis and rupture rlhrough the skin, giving rise to perma-
va e e e e e DL

. . D o. . . . -
T P C e e
secondary dermal lesions.

The lesions are very painful and cause considerable difficulty in
the ingestion of food. The patient gradually becomes weaker and
dies 1n cachexia as a result of starvatton and terminal pyogenic
infection In fulminating cases, death may occur within 2 or 3 months
after the inutial infection; other patients may live for 2 or 3 years
and, occasionally, longer.

When the infection gains entry through the sxiv, the first lesions
are found in the deeper Iayers of the skin or in the more superficial
parts of the subcutaneous tissue, The epidermis over the leston be-
comes hyperkeratotic and at times even papilfomatous. As the in-
fection progresses, it extends deeper into the subcutancous tissues.
Necrosts occurs in the center of the lesion, leaving a deep crater
sur ded by a hard hyperk wall. (Fig. 38.) Thesi ulckcr-

this form of wmfection. (Fig. 39.) The organism presumably enters
(hrough the mucosa of the nasopharynx without producing a papule
or ulcer at the site of entry. Often these enlarged lymph nodes may
represent the only clhinical manifestations of the disease for 3 penod
of several months. Eventually, the lymph nodes become necrofic
and drain through the skin,
Visceral Blastorycosis.~—That the portal of entry in this form of
i 15 the gast 1 tract 15 suggested by 1
studies which have shown that the most extensive lesions arc to b
found in the CrcAL and APPENDICEAL REGIONS. The carly symptoms
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Fig 39 —South  American of the
simulaung Hodgkwn's discase (After de Almeida, “Mycologu Medu:a P
Paulo, Brazit )
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Fig 4) ~Blastanm ces brasiliensis A Yeastlike culture on beef infusion agar,
welse davy, at 37° C. B Muluple budding forms from beef infusion glucose
[E2R o IR ThY
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big 4) —Blastormyces brosihensis A Yeasthike culture on beef infusion agaf,
waelve davs, at 37° C. B Muluple budding forms from beef infusion glucose
agar a1 37° C. x 700
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thick-walted single and multiple budding forms of the fungus, When
cultured, the fungus develops as & yeastlike organism (tissue form)
at37°C.orasa moldlike ism at room

This fungus is similar to B. dermatindis in that the latter also pro-
duces yeasthke and moldlike cultures at 37° C. and room temperature
respectively. B, brasiliensis, however, can be differentiated from B.

15y
¥4
5
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h
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Fig 41—South Amencan blastomycosts Numerous ronnded forms simular
to common forms n North Amerncan blastomycosis and coccidioidomycosis,
Polymorphonuclear cell reactron promunent. From Iymph node. H & E. X 175,

dermatitidhs by *+= ~t-amaetam 28wt e ‘e = e

phase and by tL- - . . .

a less extensive = - .. . .-
hase,

Blastomyces brasiliensis (Splendore) Conant and Howell,
1941, Z) brasil P 1912, Paracoc-




Fig. 42 — Bk AF type of culture B Smoot
plabrous Type of culture Both A. and B on Sabourand's glucose agar, thiet
weeks, at room temperature €. Small, smooth-walled, round to pynform conid-2
from filamentous culture on Sabouraud’s glucose sgar, three weeks, a2 f00
temperature, X 600,

2
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idioides brasihensis Almeida, 1930; Paracoccidioides cerebri
Moore, 1935; Paracoccidioldes tenuis Moore, 1935,
PATHOLOGY

The' gross and microscopic changes caused by B. brasiiensis are
sery similar to those produced by the invasion of tissue with the
organisms of North American blastomycosis and coccidioidomycosis.

Biopsy.—In sections of infected tissue, the type of cellular reaction
is essentally simifar to that seen in North American blastomycosis
with large numbers of giant cells, some containing organisms. In
some aseas, abscess formation with polymorphonuclear reaction is
predominant, In other areas there are focal lesions with necrotic and
caseous centers and a peripheral zone composed of giant cells,
macrophages, lymphocytes, fibroblasts and collagen. (Fig. 43

Certain of the tissue forms of B, brasiliensis are indistinguishable
from those of B. dermanitidis, and to make the diagnosis it is often
necessary to examine the section carefully in order to find the
characteristic pathognomomic stages of the fungus. For example.
forms with minute dotlike projections from the periphery of the
capsule (Fig. 43 A) occur frequently in guant cells, In addition, et
ceedingly small, dotlike forms sometimes are found free in the
cytoplasm of grant cells These minute forms are obniously buds
pinched off from the parent cell. Forms with large peripheral buds
also occur (Fig 44 B) In other places, the shell of the orgamsm,
often crumpled or distorted, 15 all that can be seen. R

in some areas, enormous numbers of the orgamsms he free in
the tissues or interspersed with forms occurring within giant cefls
Necrosts m such areas 1s common. i

Autopsy.—Fostmortem examinaions have shown euensive intes-
unal Jesions, consisting of ulcers which apparently start i the

Iymphoid tssue and then extend beyond the confines of such tissu¢.
P oo e, et~ Eeteu o ke entasn lner

. . ool - - ' keleton
e N A
IMMUNOLOGY .
Serology.—Compls fixin, dies can be d in
St of . but no data

the sera of patrents with South American blastomycosis,
are avatlable 1g the use of a dard ) method for
antibody determmnation 1n a large semies of cases. Fonseca, 1']0“
cxample, used filtrates of old broth cultures as antigemic matenals,
and found that these substances produced non-specific reactions in
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that positive results also were obtained in patients with chromo-
blastomycosis, sporotrichosis and epidermophytosis.

Hyp Ity.—The i injection of antigens pre-
pared from cultures have been reported to produce focal reactions
with redness, pain and burning, and some patients react with geaeral-
ized symptoms such as malaise and fever.

. DIFFERENTIAL DIAGNOSIS

Tlie cutancous lesions of South American blastomycosis must be
differentiated from those of cutancous leishmaniasis, yaws, syphilis,

b losis and certain pl: Such lestons may simulate, also,
other mycoses such as histoplasmosis, coccidioidomycosts, actino-
mycosis, North American blastomycosis, cryptococcosis and sporo-
trichosis.

The lymphangitic and visceral types may be confused with viscerat
Teist i lous adenitts, lous peritonitis, syphilis,

o eaea ALda

. i ER T

- A —am-

producl*cd by abd: minal act ., osis before the devel of
sinuses.

PROGNOSIS
The disease usually 1s fatal. Some cases have been reported as
cured, but Fonseca has cxpressed the opinion that the diagnosis in
such patients may be questioned.

TREATMENT
Dc Almerda reports that iodides sometimes cause improvementn
carly cases, but that use of this drug may accelerate the spread of
wnfection when the patient is already 1n an advanced stage of the
disease. The harmful effect of iodides 1n the hypersensitive patient

with North American bl has been d cls.twhtrt
(p- 47). Since patients with South Amencan blastomycosis a?xz:‘
may show hyp ty to the ding fungus, it 1s sug

d and that d of

that preliminary skin tests be p n
hypersensitive paticnts be attempted before 1odide administration.
Under such circumstances, iodides should be administered by the
schedule outlined for the treatment of North Amencan blasto-
raycosis (p 48). .
Unconfirmed reports have reached us that §oulh American
blastomycosis to with sulfapyrid.
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Chapter V.
GEOTRICHOSIS

AT THOLIGH ONLY a few mstances of eeatrsha.e o

.

appearance of the organisms on drect smear and vyoue
studies are not done cultural

Definition.~Geotrichosts 1s an safection due to ona

wes of Geam:hum, a fung\xs capable or Produciag "3:0':?” sp:
in e

o ags .- -

o

e B -

patients without gastro-mtestmal symptoms, &hn-‘;nuum]sm “
T cul
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Geotrichum in 29 per cent of the samples. Smcc there has been no
careful study of saprophytic and path strains ¢ to

those of Benham on AMonilia and Cr)p/ocam itis a waste of time to
name new species or rename species from a study of the descriptrons
in the literature.

the nght wprer
1ig. 45 —Geotnchoss of the lungs There are two caviues 10

labcgand a larger one i the left upper fobe The fesions disapreared with potav
«wm 10dide therapy

Age, Sex, Race, and Occupation Incidence. --Sincc only hmited
data are available, no conclustons can be drawn concerming am afc.
sex, face or occupational predisposition to the discase
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SYMPTOMATOLOGY
hial and pull y forms of the disease

Oral, i
have been described.

‘ORAL GIOTRICHOSIS is characterized by white patches in the mouth
which are indistinguishable chinically from thrush It can be differen-
tiated only by direct examination of material from the lesions, in
which the characteristic rectangular spores are found.

There is some doubt as to whether INTISTINAL GLOTRICHOSIS 15 2
primary disease or not since the organisms are found frequently in
normal individuals. An occasional patient has been observed to have
blood in the stools and symptoms of colitis, associated with large
numbers of Geotrichum spores 1n the bloody pus found in the teces,
and the number of organisms has been found to decrease as the
patient improves clinieaily.

BRONCHIAL GEOTRICHOSIS is the most frequently recognized mani-
festation of the infection The patient’s symptoms are those of a
chronic type of bactenal bronchitts with persistent cough and ex-
pectoration of a pecuhiar mucoid or gelatinous type of sputum, which
occasionally is blood streaked. Numerous medium and coarse rales
are heard, particularly at the bases. There 1s little, 1f any, elevation
of the temperature or pulse. Except for the harassing effects of chrome
coughing, the general health of the patient is not affected scriously,

PULMONARY GEOTRICHOSIS losis, with an el
of temp pulse and and The sputum
1s mucopurulent but Light 1n color, in contrast to the greensh, muco-
purulent sputum of tuberculosts Frank hemoptyses are not rare
In one of the cases reported from this clinic, there were bilateral
cavities 1n the upper third of both lung fields. (Fig 45.) On physical
examination there may be dulness, altered breath sounds with fine
and medium rales, the picture resembling that found m acute re-
infectr  tuberculosis. The organisms are present 1n abundance
the purulent or bloody sputum and can be cultured without dif-
ficulty on Sabouraud’s medium

X-rays—Chest films of patients with the BRONCHIAL FORM of
geotrichosis show a diffuse peribronchral thickening which 1s ac-
companied somettmes by a fine mottling in the mud-lung fields or in
the bases of the lungs

The PULMONARY FORM shows smooth, dense patches of infiltration
with or without the presence of thin-walled cavities The lestons may
be located in any part of the lungs, but may be confined to the upper
lobes {Fig. 45)
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Species of Geotrichum are isolated frequently from the sputum,
skin and feces of patients without clinical disease, and a diagnosis ot
geotrichosis, like that of moniliasts, is justified only by repeated
demonstrations of the fungus by direct smears and the exciusion
of other possible etiologic agents.

E
S~ 2P

p-

sputupt. X 375

irect Examination.—Sputum or ptis should be examined by plac-
ngn"l?opl‘ul onaslde nn:prcssmg to a thn film under a cover ill-::n
Ten per cent potassium hydrotude may be added to the prcp;;md
for cleanng if necessary Direct examination of purulent or "y,
bits of feces also will reveal the orgamsms The fungus appcnr“!“h
fresh preparations as oblong or rectangular cells, 4 by 8 fo "
somewhat rounded ends, or as large, sphenical cells, 4 to 10 4

diameter (Fig 46.)
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Cultures.—Infected matenal, such as sputum, pus or feces, should
e streaked on Sabouraud's lucose agar plates since we have found
at colonies of Geotrichum are obtained more frequently when
ates rather than slants are used The cultures should be maintained
L room and incubator temperatures for at least 2 weeks.

At 37° C,, most of the growth occurs just below the surface of the
gar, the surface colonies showing only a central small colony growth,
urrounding the central portion 1s a marked, wide zone of mycehum
rowing down into the agar, At room temperature, the fungus grows

femmeat 8 1. A A Rt it G i

ze and roundness of their ends. (Fig. 47 B.) Also, there are seen
1any spherical cells, 4 to 12 u in diameter, which are segmented
om the hyphae but fail to remain rectangular. The rectangular
ells usuaily germinate by a germ tube from one corner, a very
bAraclenshc ﬁndmg 1n cultures of Geotrichum At first, the spherical

e — AR T I WA SO SO

. - .o -
ultures are obtained which remain soft and form arthrospores by
egmentation of the hyphae,

The spherical, somewhat thick-walled cells found 1n chnical
naterial should not be mistaken for the buddmg forms ol' Blasto-
nyces de it The paration should be d carefully
or the presence also of the rectangular cells which never are found
1 North American blastomycosis. Cultures of B. dermatitidis, when
he fungus is first isolated, often show segmentation of the hyphae
nto oblong Gmtrrchum-hke arthrospores, but these cultures even-
ually become filamentous (moldlike) and produce comdia, 1n con-
rast to Geotrichum which remains soft and yeastiike and continues
o produce arthrospores by segmentation

DIFFERENTIAL DIAGNOSIS
The disease may be suspected from the presence of the peculiar
nucoid, gelatmous sputum, but the diagnosis cannot be established
vithout the demonstration of the organism both by direct exam-
1ation and by culture. The direct examination 1s essential because
ceasional colonies of Geotrichum may be found n cultures of oral
ecretions from normal individuals
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Fig. 41 —Geotrichum sp A Colony on Sabouraud’s glucose agat, mneteen
1y, at room tempenature. B Mycelum segmenting to form arthrogpores, from
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For some unknown reason, Geotrichum not 1afrequently 1s found
in the sputum in association with Friedlinder's bacillus, and it is
often impossible to determuine which orgamsm s the primary m-
vader, We have studied one patient with a chromc non-tuberculous
infection of the lungs of 20 years® duration who has had in hus sputum
for over 5 years both Fredlinder's bacillus and a species of Ge-
otrichum.

Geotrichum may be a secondary invader 1n pulmonary tuberculosis
In one patient with a mottled disease of the nght upper lobe, Ge-
otrichum was present 1 abundance in the sputum by direct exami-
nation and culture, and no tubercle bacilli could be demonstrated
even by guinea pig inoculation. Treatment with potassium todide
eliminated the cough and expectoration, but 6 months later her
symptoms returned and tubercle bacilli without Geotrichum were
found 1n the sputum.

Geotrichosi

must be d: from 1 bacterial
mfection of the lungs and certan of the mycotic nfections, par-
ticularly it I is, cry and d
mycosts.
PROGNOSIS

The prognosis usually 15 good with treatment One of the cluef
reasons for recogmizing this 1nfection as a specific entity 1s to avord
confusing geotrichosis with North American blastomycosis, 1n which
the prognosis 1s poor

TREATMENT

ORAL INFECTIONS respond to local treatment with gentian violet,
as desenbed for the treatment of oral thrush caused by Candida
albicans. (Page 148.)

The INTESTINAL FORM should be treated by gentian wviolet 1n
salol-coated capsules in doses of 32 mg 3 times a day since laboratory
tests show that this drug 1n a dilution of 1 1,000,000 will mhubit the
growth of Geotrichum 1n broth cultures,

The BRONCHIAL FORM of the disease responds readuly to treatment
with potassium 10dide given by the rapid method described for the
treatment of blastomycosis (p. 48)

The PuLMONARY FORat of the disease should be treated by the
same regimen 1 for rest m bed and
a hugh vitamin diet, A thorough study for the presence of tubercle
bacilli, including guinea pig moculation, should be made before
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iodides.are administered. An autogenous vaccine should be tried if
the patient does not respond to treatment with iodides.

REFERENCES
Cas“!Ae.!II.a.ni, é.. and _Ckl;\lmc_rs, A, J.: Manual of Tropieal Medicine, 3rd E&
M . » Infection.
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Chapter V1
CHROMOBLASTOMYCOSIS

(Chromoniycosis, Verrucous Dermatitis)

THE NAME “chr | Y " s lead be-
cause the organism does not form buds (blastospores) 1n
tissue or in culture, The organism has a brownsh color
when seen unstained in the tssues, but this does not warrant
the name chromomycosis which implies that the lesions have
a characteristic color. The term “chromoblastomycosis™ has
been retained because it has become established so firmly
in the literature

Definition.—Chr bl ycosis, or verrucous dermautis,
caused by Hormodendrum Pedrosoi, Hormodendrum compactum ot
Phialoph rerrucosa, 15 cf d by the fi of warty

cutancous nodules which develop very slowly, ulumately forming
P papilt g which may or may not uleer
ate. Usually, the lesions are confined to the feet and legs but bave
occurred on the hands, face, ear, neck, chest, shoulders and buttocks
With few exceptions, the lesions have been confined to the head and

extremities.
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Geographic Distribution.—The disease has been teported from
various parts of the world. It is known to occur in North America,
Cuba, Puerto Rico, Santo Domingo, Guatemals, Costa Rxa,
Branl, Ve la, Argentina, Paraguay, Uruguay, Russia, South
Africa, Algeria, Japan, Java and Sumatra. (Fig. 48)

Source of Infection.—There is no evidence of direct transmission
from man to man, In their review of 102 cases, Weidman and Rosen-
thal were impressed with the large number of cases in which the
fesions developed following an injury by some form of wood, whether
living or dead, This view 1s supported by the recent work of Conant
and Martin who have found that certain strains of Phialophora
isolated from wood pulp by Kress and his co-workers were identical
morphologically and serologically with strains of Phialophora ver-
rucosa isolated from patients,

Age, Sex, Race, and Occupation Incidence.~More than one-hall
of the cases have occurred in patients between the ages of 30 and
50 years. Males apparently are more often affected than females.
In their review of 102 cases of the disease, Weidman and Rosentha!
report that the infection occurred in only three females. All races
seem to be susceptible to infection, It has been observed in Japanese
and Negroes, but most cases have been described as occurring in
Caucasians of North America, Central and South Americs and
Europe. The laboring classes are affected almost exclusisely. One
exception was Tschernjawski's patient, a literary wotker who de-
veloped her discase subsequent to skin inguries following an acct-
dental fall while nding horseback in the country.

SYMPTOMATOLOGY

The mfcction 1s located almost invariably on some exposed part
of the body and nearly always is umlateral. An occasional case !m
been reported where both a leg and an atm were affected The lesion
begins as a small, stchy papule which extends cccentricatly and
simulates 2 patch of ningworm. (Fig. 49.) The onginal patches are
ustially sharply kimited, dull red or violaceous in color and present
marked degrees of infiltration. After various intervals of time, often
months later, crops of new lesions appear along the paths of 1)1:-
phatic drainage The mvolved areas extend 1 to 2 mm. above b
ding skin and frequently desclop markedly clevated, hatd,

dull red or grayish nodules in the center, giving to the lesion a cault-
flower-like appearance Some lesions become pedunculated, others
become secondanly mfected and ulcerate, but, general, the
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Fig. 52— A Hormodendrum Pedrosol  Forly 11y growth on Siboursud’s
glucose ggar ar room temperature. 8 Hormodindrume-tipe of conndiophore
X 800 C Phuloshora-type of contdiophore x 400 D Acrotheca troe of
comdiophore. x 800
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Rosenthal and by Moore, Coopet and Weiss were diagnosed by
biopsy and culture before the typical nodules or verrucosities had
appeared, -

X-rays.—The disease apparently is confined to the cutaneous and
subcutaneous tissues. There have been no reports of bone 1volve-
ment

Laboratory Examination,—There is neither leukocytosis nor ane-
ma unless secondary infection occurs.

MYCOLOGY

H dendrum Pedrosof, Hi dendrum comp and Phial-
ophora verrucosa are the three recogmzed ctiologic agents of chromo-
blastomycosis. Several new genera, which we think are unwarranted,
have been created for the single species H Pearosoi because of the
great variations displayed 1n its microscopic morphology in culture.
Depending upon the medium used and the particular strain studied,
organisms of this species vary in their method of spore production
By placing undue emphasis on the predommant type of comdiatl
formation in the particular strain betng examuned, this fungus has
been placed in the genera, Acrotheca, Trichosportum, Gomphinaria,
Botrytoides, H dendroides, Phial droph and F .

There 15 a valid obgection, however, 1o the use of the genenc name
Hormodendrum since 1t is clearly a synonym of a previously described
genus, Cladosporium. At this time, however, less confusion will be
caused if the genus Hormodendrum 1s retained unttl general agree-
ment is reached concerning a more swtable generic name for this
pathogemic fungus,

Direct Examination.—Crusts from the verrucous lesions should be
placed on a slide in a drop of 10 per cent potassium hydrotide and
examncd under a cover glass. The preparation may be heated gently
over a low flame of a bunsen burner or alcohol lamp to hasten clear-
1ng Exudates from the lesions may be pressed to a thin film under
acover glass and examined directly.

< three fungi produce identical forms in tissue, so that the
Benus or species of fungus producing the imnfection cannot be de-
termined by direct examunation The orgamsms appear as single or
clustered, round, thick-walled, dark brown bodies which multiply
by splitung and not by budding. (Fig S1)

Cultures.—Material from the lestons should be cultured on Sa-
bouraud's glucose agar at room temperature and held for at least
3 weeks before d ding Cultures of de Pearosor and
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Phialophora verrucosa produce slow growing colonies which are
dark brown to black 1n color, with individual strams showing great
variations in color, rate of growth and gross colony characteristics.
(Fig 52, 53) H. compactum develops as a slow growing, heaped,
brittle colony which is olive black in color. (Fig 54)

A ically, P. verrucosa prod comdia from cups at the
tip of flask-shaped conidiophores borne termmally or laterally, singly
or in groups, on the aeral mycelum The conidiophores are about
3104 ¢ wide and 4 to 7 4 long The conidia are thin-walled, oval
cells, averaging 1.5 4 10 width and 4 4 1n length. In undisturbed
preparations such conidia are held 1n compact masses at the cup-
shaped tips of the conidiophores. This fungus differs from H.
Pedrosoi and H. compactum in that the conidia develop exclusively
Fom fnel “Lomd oltatalt L e £

varying lengths bearing conidia 1n branching chain formation Such
conidia are single celled, vary from 3 to 6 u in length and 1.5to 3
1 width and are connected in the chain by thick disunctors When
consdral chains are broken and the spores lie free 1n the preparation,
they may be identified by their olive to brown color and the black
points on the ends where they had been joined together (Fig 52 B)
The Acratheca-Type of sporulation is characterized by a comdtophore
which develops as a terminal cell or as single lateral branches on the
aenal hyphae. Such cells become swollen, assummng the shape of
knotted clubs from which the conidia are borne on short protuber-
ances along the length of the comdiophore. (Fig 52 D) The Pheal-
ophora-Tyre is ck by flask-shaped b with a
terminal cup-like structure bearing groups of condia. (Fig 52 C)
The three types of consdial formation mentioned above can be found
mn all straing of H. Pedrosos isolated from lesions of chromoblasto-
Tayeos:s; however, there is great variation among stramns as to the
most promunent type of sporulation If these differences are con-
sideted to be within the limits of specific varations, the single species
H. Pedrosoi can be used to designate all of these varieties.

Only one strain of H. compactum has been 1solated from chromo-
b]asmmycosis; the fungus grows very slowly on Sabouraud’s glucose
agar, producing a heaped, brittle colony which 1s olive black mn color,
M pically, this fungus 1s d by the of
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terminal and lateral conidiophores bearing coMPACT Masses of Jong,
branching chams of subsphencal comdia 15102 by 2t03 4 in
size, The Phialophora-type of conidiophore is pi d also in this
species when grown on com meal agar, This : species differs from
H. Pedrosoi by the compact arrangement of the conidial chains which
are not easily dissociated and by the subsph conidia.(Fig 53 B)

Animal Inoculation.~Laboratory animals do not develop chrome
verrucous or papillomatous lesions when injected intracutaneously

or ly with saline susp of cultures of the three
fungi described above. ions of such

tesult in the of ab which rupture sp y
and heal,

Mjycologic Diagnosis.—Direct examnation of crusts and exudate
in 10 per cent ¢ hydroxide should reveal the
characteristic sphencnl dark bm\\n, lhlck-nalled. sphtting cells
which are h for ss. The dark

brown to black, molditke cultures obtained on Sabouraud's glucose
agar at room temperature distinguish this group of fungt from other
fung: pathogenic for man

Phialophora verrucosa Thaxter, 1915. Synonymy.—Cadophora
americana Nannfeldt, 1927; Phialophora macrospora Moore and
Almeida, 1936,

Hormodendrum Pedrosoi Brumpt, 1922, Synonymy.—Acro-
theca Pedroso: da Fonseca and Leao, 1923, Hormodendrum algertensis
Montpellier and Catanei, 1927; Trichosporium Pedrosianum Ota,
1928; Trichosporum Pedrosol Langeron, 1929, Hormodendron
rosstcum Merun, 1930, Gomphinaria Pedrosor Dodge, 1935, Botry-
toides monophora Moore and Almeida, 1936; Hormodendroides
Pedrosot Moore and Almeida, 1936; Phialocomdiophora Guggen-
hewmia Moote and Almeida, 1936; Fonsecaea Pedrosos Negrom, 1936,
Hormodendrum japomcum Takahashi, 1937,

Hormodendrum compactum Cambn, 1935 Synonymy.—
Phialocomdiophora compactum Moore and Almeida, 1936

PATHOLOGY
Chromoblastomycosis 15 confined, as a rule, to the surface of the
body. Hematogenous spread has been reported but twice, and 1t 15
not settled as to whether the regional lymph nodes become infected
Thed of the q ly 1s made by the examination
of material obtained by biopsy
BRionts - roccly the leciane mav he warty and hurearkerateotie
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but in some i hyper is is absent. Mi Iy, the
presence of the i the p feature. (Fig
$5 A) The fungi are found usuafly in the dermis, but sometimes are
tn the hyperplastic epidermai layer where they can be seen in either
minute abscesses or giant celis. (Fig. 55 B)) The orgamsms are brown,
grouped in clusters and provided with septae., In sections stained by
Giemsa's method, the fungi assume a brownish-preen tint. The
minute abscesses show pot! phonuciear phit: datel

about the organisms; the intervening fibrous tissue contams macto-
phages, lymphocytes, cosinophils and plasma cells, Fibrous thicken-
g of the derrms and of the subcutaneous tissue 15 promnent.

IMMUNOLOGY
Serology,~Complement fining antibodies have been demonstrated
1 the sera of patients with ch b but the p

has lttle pracucal significance because the mfectious process s
superfiral and the fungi can be demonstrated readdy Howmever,
by using the technic described in the appendix (p. 321), we were able
to demonstrate: (1) that the serum of the North Carolina patient,
infected with H. Pedrosoi, fixed complement with strams of 4
Pedrosoi isolated from patients n South America and Pucrto Rico;
(2) that there was cross fixation with strains of Phiafophora ver-
rucosa; and (3) that there was no fixaton wih other pathogemic
fungi, such as Blastomy ces dermatindss and Sporotrichum Schenchii,
or with a series of path ic pigment-prod fung, 1n-
cluding plate ? of the genus f dendrum.

As in North American blastomycosts, 1t was noted that the ant-
Body tuter in our patient could be correlated with the seventy of the
disease, the titer dropping as clinical improvement was noted.
Antibodies may be produced in rabbits by subcutaneous injections
of hiving fungy, and 1t was by this method that we were able to
& the anti; \| between strans of pathogenic
P verrucosa and a stram of Cadophora americana isolated from wood
pulp but morphologically indistingmshable from £. verrucosa,

"Wncnsi\iﬂly‘—-'rherc are few data concerning the role of hyper-
Sensivity in the pathogenesss of the nfection Our patient did not
react to the intracutancous injections of a heat-killed autogenous
vaccine. However, it has been reported that rubbing a hve culture
on the skin of an nfected patient resulted 1n the formation of a
pustale which lasted 2 weeks, and intracutaneous injection of the
five culture produced a progressive nodule.
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DIFFERENTIAL DIAGNOSIS
The early lesions must be differentiated from various coccal -
reclular.ls,'luberculosis verrucosa cutis, syphilis, yaws, leishmaniags,
xrzomhasrs, blastomycosis, sporotrichosis and rhinosponidiosis The
disease has been confused with lupus erythematosus, lupus vulgans
:Jm‘g lcp[osy;' Irn pa!ienﬁs with elephantiasis, the infection should be
iated from

ycosis.
PROGNOSIS

Chromoblastomycosis 15 not fatal, but complete cure is rare 1n
patients in whom the disease is far advanced before treatment is
instituted,

TREATMENT

When the infection is dragnosed in 1ts incipient stage, an attempt
should be made to destroy the lesions by surgrcal excision or electro-
coagulation. lodide therapy should be used as supplementary treat-
ment. Carrién excised some of the larger lesions presented in seseral
of his patients; open ulcers developed at the site of the excisions,
but these healed eventually under routine treatment,

Soptum 10DIDE by mitravenous injection produced definnte im-
provement in the case reported by Carnén and Koppisch who begas
treatment with 1 Gm. daily and gradually increased the dose to 9
Gm. daily near the end of the second year of treatment. Under this
intensive treatment the nodules did not disappear completely, and
a bropsy of the skin showed no essential change i the P.nhologxc
picture; the typical fungus cells were present microscopically and
were cultured from the btopsy specimen,

JONTOPHORESIS WITH COPPER SULFATE was employed with success
in the patient reported by Martim, Baker and Conant. The norma!
areas of skin were covered with petroleum jelly, and the hand and
forearm were immersed m a bath containing a I per cent solution of
copper sulfate The negatise electrode was placed on the upper 3rm
and the positive 1n the sofution, and a galvamc current of 25 ma,
was passed through the bath for 30 minutes. The treatment was pyen
daily, and after 9 weeks the current was increased to 10 ma. The
cauliflower-like growth became heavily stuned with copper sulfate
and the symptoms of nching and burning disappeared graduafly.
There was a gradual reduction in the height of the nodules denag
the 5 months of treatment and the skin overlying the wany grosths
became smooth and glossy There was hitle change 1a the lym-
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phedema, but the hand became more fiexible and there was great
functional improvement. A biopsy at the end of the treatment penod
showed strophic epidermus over the residual nodule and there was
marked scarring of !he dermis with lymphocy\lc pcm:\scular in-

filtration. An ional grant cell and p le were present
still, and one giant eelt was found which contamed scvcml brown
organisms, However, no could be d d i the

area just beneath the epidermis although onginally the fungi were
found most abundantly in this part of the skin

In our opinion, amputation shouid not be done since the fesions
rarely become infected secondanly and the disease does not become
generalized The spread of infection usually can be controlled by
medical treatment, and the infected limb restored to partial use
fulness,
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DIFFERENTIAL DIAGNOSIS
The early lesions must be differentiated from various coccal -
fections, tuberculosis verrucosa cutis, syphilis, yaws, leishmaniasis,
moniltasis, blastomycosss, sporotrichosis and rhigosporidiosis The
disease has been confused with lupus erythematosus, lupus vulgaris
and leprosy. In patients with elephantiasis, the infection should be
differentiated from maduromycoss,

PROGNOSIS

Chromoblastomycosts is not fatal, but complete cure s rare in
patients in whom the disease is far advanced before treatment
instituted

TREATMENT

When the infectron is diagnosed in 1ts incipient stage, an attempt
should be made to destroy the lesions by surgcal excision or electro-
coagulation. Jodide therapy should be used as supplementary treat-
ment. Carrién excised some of the larger lesions presented in several
of his patients; open ulcers developed at the site of the excistons,
but these healed eventually under routine treatment 5

SoDiUM 10DIDE by Intravenous injection produced definite um-
provement 1n the case reported by Carnidn and Koppisch who began
treatment with 1 Gm. daily and gradually increased the dose to 9
Gm. daily near the end of the second year of treatment. Under this
intensive treatment the nodules did not disappear completely, anﬁ
a biopsy of the skin showed no essential change in the palhologxg
picture; the typical fungus cells were present mmcroscopically an
were cultured from the biopsy specimen.

TONTOPHORESIS WITH COPPER SULFATE was employed with sucoesi
tn the patient reported by Martin, Baker and Conant. The normc:’
areas of skin were covered with petroleum jelly, and the hand an{
forearm were immersed 1 a bath contaumng a | per cent solution o
copper sulfate. The negative electrode was placed on the UFI;C; :nf;“
and the positive 1 the solutton, and a galvamic current of 2. \er;
was passed through the bath for 30 nunutes. The treatment #as E‘Th:
daily, and after 9 wecks the current was creased to 10 ma e
cauliflower-like growth became heavily statned with copper ;H "
and the symptoms of itchung and burning disappeared El'-'ldm.ny-
There was a gradual reduction mn the height of the nodules ur;hf
the § months of treatment and the skin overlymng the warty grn;\ *
became smooth and glossy There was little change m the lym
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phedema, but the kard became mere fizxible and there was great
functional fmprovement. A Bopsy at the £2d of the trearment period
shoned arrophic zpld:rz::’n over the residial podule and there was
marked scarting of the dermis with ymphocytic perivaseular in-
fltration, An oceasions] giant cell and pseudotubercle were present
stdl, and one giant el was foond whh contained several brown
organisms. Homever, no B could be ¢ d in the
ared just bereath 1he epidarmis although ofiginally the fungi were
found most abundactly in this pent of the skin,

In our opinion, amputation shorld not be done sincr the Jesons
rarely beeome infected secondarily and the disease does not becoms
generalized. The spread of infection wsually can be controlled by
F‘tdim‘ treatment, 20d the infacted limd restored to partial usex
uiness,
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. Chapter VII
5 \(«

CRYPTOCOCCOSIS
{European Blastom) cosis, Torulosis, Busse-Buschke’s Disease)

THIS INFECTION is a true “blastomycosis™ in that the
fungus appears in tissue as a budding fungus. The term
“European blast PR o di ish cryp-
tococcosis from North American blastomycosis or Gil-
chnist’s disease, is inappropriate because the infection 1s not
limited to Europe but occurs in many parts of the world.

Definiti

—Cry is a ot chrome infection,
caused by Cryptococcus neoformans (Torula histolytica), which may
tnvolve the lungs, skin or other parts of the body but has a marked

predilection for the brain and meninges
G ic Distribution.—C. "

graphic Di . ions have been re-
ported from Germany, France and Maly and, in the Southwestern
Pacific region, from Australia, Japan, the Philippines and some of the
istands in the Dutch East Indies. In South America, cases have been
feported trom Brazl, Argentina and Paraguay. In the United States,
most cases have been reported from the eastern part of the country
and in a zone extending across the southemn states from Flonda to
California, (Fig 56.)

Source of Infection.—Cryptococeos:s is not transautted from man
to man, Naturally occurring infections have been observed 1n
anunzls, but there is no evidence that man has ever contracted the
disease from an infected animal. Cryptococet pathogenic for animals
bave been isolated from fermenting fruit juices, but, agam, there 1s
no record of any human contracting the disease from such a source

Benham 1solated 2 number of cryptococet from the skin of normal
individuals and compared them with strains isolated from crypto-
coccosis and from various exogenous sources in nature. The non-
human strains differed morph lly and I
from thaca Af b mer L

pARIRA

m
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Fig. 57.—Cryptococcosts of the skin. Note the acneform lesions and open
ulcers, (After Flavio L. Niso, Universidad de Buenos Aures, Imprenta de 13
Universidad, Monografia No, 3)
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ated only by their reduced pathogenicity for animats. These observa-
tions suggest that cryptococcosis may be derived from an endogenous
<outee.

Age, Sex, and Race Incidence.—Cryptococcosis has been reported
in children less than 10 years of age and in adults more than 70, but
most of the cases have occurred between the ages of 40 and 60 years.
The ratio of males ta females is less than 2 to 1. In 2 senes of sixty
cases of Cryptococcus infection of the central nervous system, thirty-
mne patients were males and twenty were females, All races are
apparently equally susceptible,

SYMPTOMATOLOGY

1t1s thought that the fungus enters the body, as a rule, through the
tespiratory tract. Such a viewpoint is supported by the observations
that cases of primary pulmonary cryptococcosis are not rare and
that 2 history of a mild but definite respiratory infection usually
can be obtained from patients sulfering from the most common form
of the disease, Cry ptococcus meningitis. Howeser, the organism may
enter the body through the skin or nasopharyngeal mucosa and
occasionally through the intestinal tract Isolated lesions have been
feported in the skin and subcutaneous tissues (Fig 57), lymph nodes,
(ong\fc, knee, muscles of the back and pelvis; these lesions may
femain localized, but frequently they spread to the brain and
memnges Levin, in reviewing forty-seven cases from the Iiterature,
found that the central nervous system was involved 1n thirty patients,
lung infection oocurred 1 only min patients, and the remaining
¢12ht patients had generalized 1nfections.

monary Cr; is.—The of pnmary pul Y

wfection are not diagnostic, The patient presents the picture of a
subzeute infection with low grade fever and mild cough. Some
Pi‘lleqts raise no sputum, others expectorate a small amount of
mucoid sputum which 1s rarely blood streaked. The pulmonary
lesions may develop in any part of the lungs They are frequently
bufateral, but may be unilateral and confined to one upper lobe,
(Fig 58) Dulness and altered breath sounds are found commaonly,
but rales are inconstant except in patients 1n whom there ts a terminal
ribiary dissemunation to the lungs.

Central Nervous System Cryptococcosis—Symptoms 1n this form
of afection usually appear gradually, t with
frontal headache whuch later becomes more severe and continuous
Occasionally, the onset 1s sudden with violent and excructating head-
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ache and vomiting. Dizziness, vertigo, stiffness and pain in the back
of the neck are common symptoms. As the disease progresses,
evidence of severe mental disturbances appears with depression,
disori fon, apathy, restlessness, irritability and delirium,

i d to the right uppet
8.— tococcosis of the lungs The leston was confine
Fie Cry];;bc The patient dred after an extension to the bram.

fection are those
The physical signs of central nervous system 1nl t ho
of any chronic meningitss, namely, stiffness of the neck with positire
i } blyopi an!
Kernig and Brudzinski signs. Amblyopia s e,
U tosis, diplopra, ataxia and hemiplegia are nol
caeiomall s’.‘? ? p;md paptllocdema are observed frequent] "
In spite of the seventy of symptoms related to the cenlr:’l_l x;c:\ c‘::c
system, the patient usually does not present the picture of ai
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intection, The blood pressure remains normal, the temperature
rarely rises above 101° F. and the pulse rate 1s seldom over 100 per
minute. As the disease progresses, there 15 marked loss of weight and
strength, and the patient ultimately becomes comatose and dies of
respuratory fadure

- - - OURNISIIS

F1g 5% —Cryptococcosss of the lungs The lesions disappeared after profonged
treatment with sulfadiazine (Courtesy of Dr. £ E Menefee )

Xerays.—In pumary pulmonary infections the shadows are often
dense and massive, resembling 2 massive tuberculous feston or neo-
plasm (Fig 59) Cawity formation ss unusual The medmastinum
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rarely 1s involved, a valuable point in differentiating cryptococcosts

from the pul vy lesions of acti North American
blastomycosis and coccidioidomycosis, Muliary lesions may be
present throughout the lungs following a terminal di: of

the fungus, The increased intracerebral pressure in chronic cases of
meningtis may produce atrophic changes in the inner table of the
skull, but the bone itself 1s not invaded. Bone lesions of any kind are
rare in cryptococcosis, in contrast to the frequency with which they
occur in actinomycosts, North American blastomycosis and coc-
cidioidomycosis.

Laboratory Examination.—The leukocyte count 1s vanable and
may be normal or slightly elevated, The sedimentation rate is in-
creased and there is usually a mild hypochromic anemia. There are
no changes in the chemical constituents of the blood.

The spinal fluid is increased and the fluid may be clear, xantho-
chromic or turbid. The cell count may be as low as 3 cells or as high
as 1000 cells per cu. mm., but more often the count will be between
200 and 800 cells, A pedicle may form The spmal flud globulin and
albumin values usually are increased, giving a specific gravity of
about 1.008 The sugar content of the fluid may be normal but
generally 1s decreased. The colloidal gold curve is variable Pu‘l
frequently bles the ic type. The di i
by finding the organisms either by direct examination o1

S
r by culture.

MYCOLOGY

Although a single ctiologic agent, C. neaformans, causes crypto-
coccosts, there has been some confusion concermng its idenl.uy as
shown by the imposing list of synonyms (45 to 50) appeaning in the
literature since Busse's report 1n 1894, The confuston in rmm{:ology
1s due, no doubt, to the fatlure to correlate the mycologic findings of
this fungus when Jsolated from vegetative substrates (surfa.cc and
juice of peaches), from diseases of animals (horse, ox, pig an
cheetah) and from diseases of man,

Direct Examination, —Pus from acneform lesions and from sub-
cutaneous tumor-like masses should be aspirated if possible; ma-
tenals from granulomatous ulcers are best obtained by swabbing
the cdges Spinal fluid should be centnfuged if no ergamsms a;c
seen by direct Covershp prep should be made
and examined unstained. It 1s important that the light be reduced
because the capsular matenal 1s transparent and difficult to sce. I
the materal to be exammned 15 not purulent or cellular, 1t 18 ad-
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) It o ¢ Wz— IEERATS
E’..&??;‘J’me“dg.«é‘_m.:s.\?s.;.s:.»’is; A

3
-

Eig 60— Cryptacoccus A Pus the round, thick-walled
budding fungus surrounded by capsufe ' 850 B Tndia ink preparation of spiny’
fud showing the budding fungus surrounded by capsule X 323 L
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vantageous to place it in a drop of dilute India ink. Such preparations
should be examined immediately to avoid artetacts resulting from
drying. Frozen scctions should be mounted in wet, undiluted
Gremsa’s stain and examined under cover glass while the prepa-

ration is wet.

Fig 61.—Cry ptococeus neoformans. A. Pnimary culture on S:botx,:a(ud s :::(cl:;‘
agar, twenty-one days, at room temperature from spinal fluid W 'I e.'v\ bruwn-’
granular colontes which on subsequent transfer became a mucoid, alnr ::lume!
colored growth B Budding and germinating cells from the granu xar o
No capsules were seen 1 India 1nk preparations On subsequent :usx QZI‘
mycelium was lost and only budding cells with lasge capsule were seel

-stained
he fungus appears 1n infected tissue, gelatinous or blood-stain
exl-lrdatc, siulugpzr spinal flud as an ovord to sphenca‘:‘ i:,ncxl;li'
budding, thick-walled, yeastlike organism, 5t020 410 ;a (Fig'
whuch 15 surrounded by a wide, refractile, gclalx}mus cap.slie. ( a-’
60 A.) The capsule 1s demonstrated more clearly in Indta ink prep:

rations (Fig. 60 B.)
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Caltures.—AN materials should be cultured on blood agar and on
beef infusion glucose agar at 37¢ C, and Sabourpud’s glucose agar

{Fig. 61 B.) In thus stage of growth no capsule con be demonstrated,

On continued c\\luvahnn lhe xywcnl mmsl. shm)’- m“‘tf"d creame

€ e nnly

. e . .. t

. . - .

seen with short gtrm (ubcs in primary isolavions, the fungus repro.

duces by budding only and the cells never form endogenous spores
{ascospores).

Colony desel at 37° C. on Sab d’s plucose npar is mu.
coid and shmy, cream to brownish in ¢olor, and sometumes resembles
cultures of Friediander's bacillus The mictoscopie morphology 1s
dentical with that of the mucoid colony grown at foam temperatisse,

Many stramns ferment only glucose with aod formagson §iowever,
thete are too many conflicting 8ata on the biolopic activities of ths
fungus to include sugas as a method of rdentificat

Animal Inoculation.—~Infected material {rom the patient should be

mected mtrapertoneally into mice  Sahne suspenvons of puse
uttures also should be mjected miraperitoneally to mice. Lesions
develop slowly and the mouse may not die uniil after 3 or 4 weeks
Gelatimous masses 1 the mesentery, enfarged peritoneal nodes and
brain tissue will reveal the budding encapsulated fungus on direct
cmmm:mon me l'ungus mny be cultured from these festons,
n yssue, spatam or exu-
date of sphencal mlcbwa!lcd buddmg organismy surrounded by
wide capsules 18 almost diagnostic for C. neoforaanc In cultures
from sputum or skig, the fungus must be differentiated from sapro-
phytic cryptococet by its ability to grow at 37° C. and by determinmng
#ts pathogenucity for miwce It »s differentiated from other lung
which produce budding, yeasthike cells 1 tsvue (Dlavtsmsces der-
matstidis and B brasftensisy by 1ts ningle bud, nts wide capsule and
tts farlure to produce a moldiike growth at room temperatuse

Cryptococcus neaformans {Sanfelice) Vurllenusn, 1901, Synon-
ymy.~—Saccharomyces sp Busse, 1894, Saccharomyces neoformany
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Szafelice, 1895, Crptococcus homims Vuillemin, 190); Torufa neo-
formans Weis, 1502; Torula histolytica Stoddard and Culer, 1916;
Cryptococeus histolyticus Casteliani, 1928; Cryptococcus meninglsidis
Dodge, 1935; Debaryomy ces hominis Todd and Herrmann, 1936,

PATHOLOGY

Since cryptococeosis is found most often ia the central nervous
system or meninges, examinatton of spinal fluid is more important
than histologic examination However, the diagnosis must be made
by histologic methods when an intracranial mass or biopsy matenal
1s removed,

C. neoformans 1s one of the most inert of the fungi, and may exst
1 tissues for long penods of time without stimulating any mflam-
matary fesponse On the other hand, after a relatively long period
of residence in the tissues, a chronic inflammatory response may
rcsu\L Pus formation is infrequent. bcsmns onen appear 1o have a

due 10 the of capsular ma~
tenal produced by the organism ~
Biopsy.—~Lestons from the skin, :ubcutancous tissues or bone,
usually found in ion with hzed or crypto-
coccosts, show enther an dant mass of
the cells of a chronic inflammation and numerous giant cells, or
there may be no celivlar reaction whatsoever, fn SKIN LEStONS, the
organisms occur in the absence of mubary abscesses, which 15 m
contrast te the findings ra North Amencan blastomycosis. SUB-
CUTANEQUS LESIONS often appear as tumors and the resemblance
to myxoma has been stressed. In s:vem mshusc»:sv CIYPLOCOCCOsss

of LYMPH NODES has p smmgly
DRSSO e S DAt SO S
fustol xc.\'en'ed 0 as )

Nodules fmm the BRAIN SUBSTANCE removed at operation have
been shown ta be tumor-like masses of the fungus wath or without
much celular reaction

in sections prepared from biopsy matenal and stamed by hem-
atoxyln and eosin, the budding orgamsms surrounded by an abun-
dant capsular material can be dentified The fungus celts may occur
free 10 masses or withw the cytoplasm of gant cells, The Yadia
wk method of demonstrating capsules should be applhed 1o tissues
before or after fixation, A freshly cut surface of the opsy material
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Eevold of

Fig 63.—A4 C of brain The
cellutar reaction, some budding, separated by mucinous capsular matenal in 2
penvascular space. Gram’s stain (MacCallum's) X 125. B Cryptococcoss of
mennges Gray by g muctous capsule,
Cellular reaction to the left, largely lymphocytic. Subcutancous icsions hae a
siumilar appearance H & E. x 550
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shonld be scraped and the scrapings suspended in dilute India
1k, Staining of sections by Gram’s method shows that the centrat
portion of the organism inside the mucinous capsule stains intensely
blue,

Antopsy.—~Cryptococcosts of the BRAIN and MeNINGES may be found
wathout evidence of the disease elsewhere in the body. Grossly, the
memnges and brain, even in fatal cascs, may appeat atmost normat
for the organIsms may be dispersed so evenly in (he subarachnmd
space that 1s scarcely perceptible P has
been observed but usually only leptomeningitis is present, In some
cases, tubercle-bike structures occur along the blood vessels and
there 15 a thick cxudate at the base of the brain. The cut surface of
the bramn may be normal, or there may be moderately large cystic
spaces. pically, there 15 iderable variation m difierent
cases. An almost pure culture of the organism may be found (Fig,
63 A, B), or there may be a chrome inflammatory reaction with giant
cclls and scar ussue and ‘many other types of nflammatory cells,

s and hi Pol)mor-
phonuclear nentrophils usua“y are scarce The cystic spaces in the
brain substance may be merely dilated pervascular spaces continuous
with the leptomeninpes Organisms may oceur 1n these cystic spaces
25 a pure culture, ot there may be a chironic inflammatory reaction as
it the leptomemnges, The organism is seen easily 1n sections stained
by Gram's method (Fig, 63 A3, but may be difficult to find in sections
stamed with hematotylin and eosin, especiaily when a chrome in-
flammatory reaction 15 present. At times the organisms apparently
do not take the stan at alt

Cryptococcosts of the thoracie and abdominal viscera 18 found
most often 1 connection with cryptococcasis of the central nervous
system, There may be hematogenous tavolvement of lungs, spleen,
kidneys and other organs. The reaction is usually a chrome one and
tubercle-like structures have been described, In the lungs 2 maliary
form of cryptococeosis may oceut In one nstance, an acute mflam-
tuatory reaction wath acute bronchopneumomia was found There
may be consolidation of the ungs and abscesses may form Circums
scnbed and well-defined lesions of Brm consistency, tesembling
tumor masses, have been described as occurnng in the fungs,

IDMUNOLOGY

Serology.—~Although the literature contains an occasional repott
descubing the presence of agglutinatg and complement fixing
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antibodies in the sera of infected patients, most observers have failed
to demonstrate any serologic evidences of infection, even after
extensive vaccine therapy, That the presence of an excessive amount
of capsular material may infubit antibody production s indicated
by the investigations of Benham, who failed to produce agglutining
or precipitins in rabbits by the injection of whole yeast cells Anti.
bodies were formed, however, if the animals were mjected with
cells from which the capsular material had been removed by chemical
methods, The antibodies to the pathogenic cryptococei also ag-
glutinated some strains of non-pathogenic cryptocoeei isolated
from normal skin.

Hypersensitivity.—Focal and local reactions to various Crjplo-
coceus antigens have been described, but there is jnsufficient in-
formation concerning the allergic status in cryptococeosis to justify
skin testing as a diagnostic procedure. Although vaccines have been
tried as therapeutic measures, no beneficial results have been
observed.

DIFFERENTIAL DIAGNOSIS

The t and glandular lesions usually ate
diagnosed by routine bropsy and cultures. The pulmonary lesions
must be differentiated from tubercul other bercul
nfections and mycotic infections of the lungs, especially actino-
mycosis, North American bl i droidomy and
moniliasis, Cryptococcosis of the central nervous system may be
mistaken for tuberculous meningitis, encephalitis, brain tumor,

brain abscess, d psychosts, dementia paralytica, Brucella
is, Listerella i and other mycoses invading the
central pervous system, such as actinomycosis, North Amencan
blastomycosis, idioid is and il
PROGNOSIS

The local cutaneous or subcutancous lesions may heal stowly
after a number of months, or they may spread to the central nesvous
system. Primary pulmonary cryptococcosis usudily spreads to pro-
duce generalized disease with cerebral ivolvement. However, l:
is not unlikely that primary pulmonary infection may occur and hea
spontaneously. Until recently, infecuon of the central ncn:von;
system has proved fatal within 3 to 6 months although an occasxon?
patient has been known to live for more than 5 years. The sul
fonamide drugs have mtroduced a ray of hope.
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TREATMENT

Central Nervous System Cryptococcosis.—Repeated fumbar punc-
tures are of value m lesscning the intensity of symptoms. suL~
TANILAMIDE and SULFAPYRIDINE were used in the treatment of central
nervous system cryptococcosis by Reeves, Butt and Hammack in
1941, who reported recovery of a patient after su!l'apyndme admin-
wsteation, but the asthors emphasized that this patient was improving
before the drug was given. In 1942, Marshall and Teed reported
the recovery of a patient follo“ing intensive treatment with sul-
fadiazine,

We have used SULFADIAZINE in the treatment of two cases of
primary pulmonary cryptococcosis. There was definite improvement
in the pulmonary lesion m one patient (Fig 58) until he became
sensitive to the drug and it had to be discontinued. Later, the infec.
tion spread to the brain and death resulted. The other patient toler-
ated sulfadiazine vety well and 1s continuing to improve. (Fig. 59.)
Sulfadiazine should be given in doses sufficient to mamtam 2 blood
fevel of 8 to 12 mg per 100 cc. of blood; the drug should be con.
tinued for several weeks after the disappearance of symptoms. In
Marshall and Teed's patient, several relapses were observed following
interruptions 1n the treatment,

Encouraging results have been obtained in the treatment of
localized cutaneous and subcutancous lesions by Excision and
DRAINAGE, followed by LOCAL X-RAY treatment, 10DIDES by mouth,
orboth An infection of the knee, reported by Kessel and Haltward,
fatled to respond to both jodides and x-rays, but no recurrence
followed ampu\auon W\th sul(omm\de lhempy, \\ 5 possible for

R

PRIPAUA D S I N

o pro-
7ing to
stmulate lmmumly wnlh a special typc of VACCINE prcpar:d by the
method described by Benham However, one of our patients was
given repeated injections of a vaceine prepared by Benham’s method,
and no precipitins or agglutinins could be detected in his serum.
Meyer has reported recently that cultures of C. neojormans are
killed 1N viTRO by PENICILLIN 1 approximately the same doses
required to kill Staphylococcus aureus Since pesnicllin does not
enter the spinal flnd from the blood, 1t wﬂl be necessary to give 1t
as well as » In order
to reach the eryptococeet 1 the brain and 1n the meninges
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Chapter VIII
MONILIASIS
(Thrush, 8 cone Vulvovagimns, Bronchomy cosis)

THE FUNGUS causing moniliasis can be isolated so
frequently from the stools, vagma, skin and throats qf
op ly healthy individuals that a diag; of !
often is difficult. Since the orgamism may be found i sputum
from patients with tuberculosts, lung abscess and 9}hgr

1 y conditions, a diag of pul y moniliasis
1rs warranted only 1f the fungt can be found constantly on
repeated examipations and other ctiologic agents are
excluded.

Definition.—Monthasss, caused by species of Candida, usually C
albicans, is an acute or subacute nfection 1 which the fungus may
produce lesions 1n the mouth, vagina, skin, nails, brouc!n or lungs

y s docarditi¢ or meningit

and, lly, a J4
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Geographic Distribution.—Cases of moniliasis have been reported
from aR parts of the world, but the fungus occurs so frequently
healthx individuals and in such a variety of chinical forms that it is
impossible to obtain data concerning the geographic
distribution of the disease.

Source of Infection.—Since pathogen:c strains of C. albicans can
be isolated from (1) normal skin, (2) normal oral or vaginal mucous
membranes or (3) stools of normal individuals, it is obvious that
most infections have an endogenous source; and the determination
of the source of infection is as difficult a problem as it is in Staphylo-
coccus aureus | i O lly, the infection is d
and true epidemics have occurred under unusual crrcumstances
Balanoposthitis has been observed in the husbands of women with
C. albicans vaginitis, and cutaneous moniliasis has occurred around
the nipples of mothers nursing infants suffering from oral thrush
Epidemics of thrush have occurred in infants, and epidemics of
paronychia, intertrigo and perléche have been reported. Explosive
outbreaks of cutaneous moniliasis have been described in fruit
packers, in whom the infection occurs on areas of skin macerated
by repeated immersions i water.

Age, Sex, Race, and Occupation Incidence.—Moaniasis occurs at
all ages, in all races and in both sexes, and certain predisposing
factors have been recognized. Oral thrush most frequently occurs in
infants and in elderly people with wasting diseases, such as tubercu-
losis and cancer. Lesions of the hands occur in housewrves, bakers,
waiters, bartenders and fruit packers whose hands are macerated
by frequent soakings m water, Lesions of the tongue and bps are
found most often 1n patients with poorly fiting artificial (ggth, and
pregnancy and diabetes predispose to C. albicans vaginitis. Five
cases of mycotic endocarditis have been reported in drug addicts,
and in four of these cases the fungus was identified as C. parakrusel.

SYMPTOMATOLOGY
The chintcal pictures of C. albicans nfections are so varied, flepend-
ing upon the location of the infection, that they wilt be discussed
ly under the anatomical sites involved. .
‘Moniliasis of the Mucous Membranes.—Oral 1nfection with C.
albicans results in the development of the typical creamy Wpl;t
patches of thrush, Such lesions may be seen as single large or multip! c
small patches scattered over the mucous membranes (Fig. 64) Thc')
are loosely adherent to the mucosa and removal of the plaque reveals
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a bright red, moist basc. In some patients, the mucous membranes
are fiery red in color and the superimposed white patches are small
and scattered. Such a clinical picture is found most often in patieats
R P S S I Y NS WS RN
sides or undersurface of the tongue, The localized lesions are firmly
adherent to the tongue, slightly elevated, somewhat corrugated, and
suggest a patch of drifted snow. The white patches may be drscolored
if the patient smokes excessively. C. albicans also has been associated
with the condition “hairy tongue."”

Perléche 15 seen as cracks or fissures in the corners of the mouth
The lesion is macerated, fissured and eroded, and has a moist, erythem-
atous base. A large senes of cases was studied by Finnerud in 1929,
and Frank, in 1932, reproduced the disease experimentally m man
with pure cultures of C. albicans. The predisposing factor may be 2
dietary deficiency in which C. albicans, normally occurcing m the
mouth, finds suitable conditions for prolific growth,

MONILIA VULVOVAGINITIS is common particularly in diabcrei a:ld in

i A 12 etasad im sten b

thelium 1s a predisposing factor. The lesions resemble a sumple
eczematord dermatitss, or may show excorated vestcular pu{{tules or,
n rare mstances, ulceration may occur. Such a type of vaginitis occurs
most frequently m the poorer classes, more often 1n pregnant (510
30 per cent) than in non-pregnant (7 to 16 per cent) women zAm‘d‘mosl
often in pregnant Negro women (41 per cent) Monilta vaginitis has
been reproduced experimentally with pure cultures of C. albicans by
Hesseltine, Borts and Plass.

The mvestigations of Carter and Jones and of Jones and Matiin
have demonstrated that C. albicans usually 1s present in cases of vul-
vovagintis but that 2 morphologically similar non-pathogenic ofgan-
sm, C. stellatoidea, predominates mn patients without symplotns of
vagnitis X

Cutaneous Moniliasis.—Three chimical types of infectron are seen:
(1) tocalized lestons, (2) generaluzed lestons and (3) montluds. The ds-
ease is seen {1 ly in diabetics and 1n iduals whose occupa-
tions predispose to frequent tmmerstons in water. Obesity, a?cahyll!ﬂ;
vasculat stasis and profuse sweating are some of the additiona
predisposing factors .
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oS —

pyogenic lesions but which do not contain pus. The nail becomes
hardened, thickened and grooved and sometimes assumes a brown.
ish color; but 1t retains much of 1ts luster and does not become brittle,
and débris does not accumulate beneath the nail as happens in tinea

ungium,
INTERTRIGO due to C. albicans (Fig. 67) is characterized by well-
marginated, eryth , exud: patches with papulosq

borders which may be rimmed by vesicles and small pustules. The
commonest sites of intertrigo are the axillae, inframammary areas,
umbilicus, gluteal folds and groin. Occasionally, the webs of the toes
are involved by the fungus, and the lesions may resemble the macera-
tive type of tinea pedis caused by the filamentous dermatophytes

PERIANAL MONILIASIS produces pruritus ani of the white maceras
tive type and may resemble the soggy type of infection caused by
members of the dermatophyte group of fungi.

GENERALIZED CUTANEOUS MONILIASIS is very resistait to treatment.
The lesions appear on the glabrous skin (Fig, 68) and are associated,
as a rule, with glossitis, stomatitis, paronychia or other types of Jocal-
1zed snfection The infection almost always involves the inframam-
mary areas, the umbilicus and the gluteal folds, the lesions may be
eczematoid 10 type or may be covered with vesicles or pustules,

The MONILUDS or “levunds” are stenile, grouped \esiculf\r lesions
which may be found over the hands and body. Such lesions have
the same chinical characteristics as the dermatophytids which are
described tn another section,

Bronchopulmonary Moniliasis.—Bronchial moniliasts 1s mot ua-
common. A partcular type of infection occurs in the tea-tasters of

Ceylon and has been described 1n detail by Castellan. Cough is‘lhc
; the health of the patient

most 1stic and di p o
1s not affected seriously, The sputum is almost colorless, but mucoi
and g , and fr ly contatns small gray flakes composed

nd freqf ¢
of budding fungus cells and lccllular detritus, The infection some-
times disappears spontaneously, but often lasts for years :yxlh pc;l-
odic p and retr i In bronchial the
physical signs are those of bronchitis witl
at the bases of the lungs bow

X-Rays.—Films of patients with bronchial monihasis usuaﬂ)é sho!

little more than a peaific type of perib hal ome:

h medium and coarse rales
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kes )
Fig 68 —Moniliasis of face and axifla (Courtesy of Dr John H Sto
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FIg 69 —Monihasis of the lungs. There are diffuse nodular lesions throughout
the right lung and 10 the center of the left lung
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T1g. 70 —Mouliasis of the lungs There 15 3 smooth homogencus lesion 1n the
fight upper fobe, a simfar process 1s beganning in the left upper lobe
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tissues may be that of chromie inflammation with giant cells or
abscess formation. Necrotic areas may be present, and ulceration of
Ihe epnlhehum with marked “round cell™ nfiltration may be noted
sections, the isms appear as mycehal threads
and blastospores. Staining of the mycelial threads is very faint in
hematoxylin and eosin sections, and the blastospores usually are not
tdentified since they can be confused wath fymphocytes or other cells
However, staining of the sections by Gram's method brings the
fungus elements into prominence and they are identified with ease
In Miale’s case, the fungl were present in the areas of deep necrosis
and in the centers of the tubercle-like structures. The mycelia were
slender rods a few microns thick, the walls of which stained darkly
The gram-positive maxeml gave them an irregularly segmented or
beaded p were idennfied easily when they
occurred in clusters, while the individual cells were difficult to find
They appeared as small, ovoid cells about 4 u 11 diameter, stained
darkly gram-positive and showed a thm, doubly refractile capsule
which took the counter stain poorly. The fungus organisms were not
acd-fast. The advisabiluy of applying Gram’s method of staining 15
apparent; any of the technics for the gram-staining of tissue sections
may be used. MacCallum's modnﬁcauon of Goodpasture’s gram stain
i factory and js described 1n the appendix (p. 320). A defimte
dragnosts of monihiasis from microscopie sections alone should not
be made, and part of the biopsy matenial should be cultured.
Autopsy.—In some instances, the correct chimcal diagnosts can be
established only at autopsy
In the case reported by Muiale, the mfection had started as a
chronic granulating process which 1nvolved the buccal surfaces of
the mouth and pharynx Later the eye became infected At autopsy,
mumlml laryngitis also was demonstrated but no lesions were found
in the lungs. Death was due to meningitis There was a thick exudate
at the base of the bratn over the pons and peduncles Tubercle-like
structures, less than 1 mm 1n diameter, were presest in this exudate
and along the vessels on the lateral aspects of the brain The ventricles
were dilated slightly and show.ed numerous nodules Sectons of these
nodules showed guant cells contawning blastospores of C. albicans
Sections from the bram also showed branching segmented and
beaded mycelia Blastospores were present but were not identtfied
easlly The dmgnosns was confirmed by culture
kwood and G d’s case, the was made be-
fare autopsy Th: patient had spectacular skin lesions involving
5
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almost the whole body, hyperkeratosis of the hands and subcuta-
neous abscesses without involvement of the viscera,

Monilial endocarditis has occurred; most of the cases reported
have been in drug addicts who took narcotics intravenously, The
lesions consist of massive vegetations, localized to one portion of the
circumference of a valve, and resemble the findings in bacterial endo-
cardutis, Yeastlike cells have been demonstrated in the yegetations
n great nAumb;rs in at least one patient. Such an endocarditis may be

1 with systemi i

IMDMUNOLOGY

Serology.—Agglutinins have been d d in the sera of pa-
tients with moniliasis, and titers as high as 1:2400 have been reported.
However, we frequently have failed to find agglutinins in patents
with rather severe infections, and do not consider the agglutinat on
reaction as a valuable diagnostic procedure., Saline suspensions of
the yeast cells made from the growth on Sabouraud’s media are
smooth and h but h lar, and the clumps
produced by human antibodies usually are so fine that 1t is quite
difficult to determune whether or not the cells are agglutinated.

In contrast to sera from patients, the séra of hypennmmunized rab-
Dits are able to agglutinate the yeast cells and produce large, heavy
floccules, By using rabbil sera, it has been shown that there is such a
close antigenic relationship among the various specres of Candidfl
that serologic methods alone cannot be relted upon 1n species identi
fication, 3

Hyp itivity.—A large of apparently normal jnd»-
viduals give positive skin reactions when injected intracutaneously
with vaccines or extracts of C. albicans. Such ﬂndmg‘s ar‘c’uox sur-

or no; the patient is hypersensitive to the fungus,

DIFFERENTIAL DIAGNOSIS
The diagnosis of ORAL, VAGINAL, and CUTANEQUS INFECTIONS with
C albicans 1s relatively stmple since the organisms usually are scen
t the fresh preparapons and can be cultured ,\:nbou( difficulty.
Disect 15 the only p I way of moni-
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fiasis from the lesions caused by the common d:rmz!uphy!es. scbnr-
rheic <antact d sprue,
tongue and pyodermia, In patientt with monikids, the dizgnosis
depends upon the clinical charactetistics of the lesions and upon the
demonstration of hypersensitivity in the patieat,

The diagnoses of BRONCHIAL and PULMONARY motmivanis must be
made with considerable caution since the isolation of C. albicans
from the sputum does not justfy in itsell a diagnosis of momhiasis.
Since C. albicans can be grown from the safiva of normal individuals,
the presence of the fungus in the sputum may be coincidental, The
probiem is complicated further by the fact that C. afbicans frequently
1s a secondary ivader i bronchial and pulmonary diseases. Shrews-
bury analyzed many of the reported cases in the hiterature and con-
cluded that most of them were instances of “secondary thrush™ of
the bronchs. We have found C. afbicans to be a secondary snvader in
primary carcinoma of the lung, pulmonary tuberculosis, pneumo-
caccus asthma, pul y abscess, t h and
congestive heast farlure. The presence of agglutinins, precipiums or
complement fixing antibodies is proof of invasion of the body by the
organism, but does not establish whether the invasion s prumary or
secondary although such evidence is more 1 favor of a primary
mvasion. The diagnosis can be made with a reasonable degree of
certanty of C albicans is present CONSTANTLY AND IN LARGE NUMBERS
m sputum freshly coughed up from the tungs and if the patient
respands promptly to specific treatment. The presence of antibodies
m the serum adds to the certainty of the diagnoss, but their absence
does not rule out monthasis

PROGNOSIS

monary momtiasts occasionally 1s fatal The prognosis is hopeles‘s in
patients with endocarditis or memngtis
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i TREATMENT

The frgguency with which moniliasis occurs in marasmic intants
anq debilitated adults emphasizes the necessity of restoring the
patient’s general resistance with a well-rounded dret which contains
an abundance of vitamins. Alf factors which predispose to macera-
tion, such as soap and water, 1ll-fitting dentures and excessive sweat-
ing, must be corrected. Diabetics must be regulated. A low carbohy-
drate diet 15 necessary and the weight should be reduced if obseity 1s
present.

The OrAL lesions often respond to alkalinie mouth washes GENTIAN
VIOLET, diluted 1:10,000 in 10 per cent alcohol, may be painted on
the areas involved, and the treatment may be supplemented by gar-
gling with a 1:100,000 solution of the dye. The gentian violet treat-
ment should be repeated every 610 12 hours for four or five days and
then stopped to avoid irritatton of the mucosa.

In many Instances MONILIA VULVOVAGINITIS is improved by treat.
ment with alkaline douches, GENTIAN vioLET, diluted 1:10,000 and
given weekly, biweekly or every other day, has been effective in some
of the reststant cases. Hesseltine employs LUGOL’s soLUTioN, diluted
to one-fourth strength, as a topical application to the vagina once
each week, and supplements this treatment by having the patient
Insert into the vagina each night 2 capsules containing a mrxture of
potassium iodide and potassium rodate (6.2 parts of potassium jodide
to 1 part of potassium j0date). Capsules of 00 to 000 siz¢ are em-
ployed; the drugs are mixed and diluted with haolin so that each
capsule contains approximately 0.125 Gm of the 1odides. Occasion-
ally, a case of vagmitis which has resisted other types of treatment
will improve rapidly when given an autogenous vaccine. .

Topical therapy of cutaneots montiasts depends on the location
of the Iesion Onychia and paronychia are treated by 1.4000 POTAs-
SIUM PERMANGANATE soaks 3 times daily, followed by application of
1 per cent GENTIAN VIOLET SOLUTION. AMMONIATED MERCURY OINT-
MENT (S per cent) may be used and should be rubbed m well The
same treatment may be apphed to most mtettniginous areas. In
resistant cases, fractional X-RAY THERAPY may be used; a dose of 15
roentgen units, unfiltered, should be given to the affected areas at
weekly intetvals for 4 10 B weeks. VACCINE DESENSITIZATION with
oidiomycin, as described under tnchophytin desensitization, may be
required to combat successfully the more reststant infections.

BRONCHOPULMONARY MONILIASIS responds readily, as a rule, to
treatment with PoTASSIUM 10DIDE The jodides should be given by the
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rapid method dcscnb:d in th: ch:p(:r on blxs(om}coms (p. 48}
ETHYL J0DIDE inhal wel by MacKee in
treating an apparently hopelcss case of the systemic type of monil-
sasis. Before the fodides are administered, the patient should be given
2 skin test with a heat-killed C. albicans vaccine to determine the
degree of sensitivity to the fungus. Hypersensitive patients should be
desensitized before iodides are administered; the dilutions and doses
are calcufated in the manner described in the chapter on North
American blastomycosis (p. 47).

INTRAVENOUS GENTIAN VIOLET has been recommended by Stovall
and others in the treatment of PULMONARY MoNILIASIS The dose of
gentian violet is 5 mg. per kilogram of body weight, and it may be
repeated daily or every other day for seven to ten days. Reactions
can be avoided if commercally prepared solutions are used, but a
solution made in the laboratory is safe il the concentration does not
exceed 0 5 per cent and the solution 1s filtered through a Berkefeld or
a Seutz filter. Thrombosis of the veins occurs in patients who are
mjected with more concentrated solutions of the dye.
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i+ Chapter IX

HISTOPLASMOSIS

HISTOPLASMOSIS rarely has been diagnosed before
autopsy. Thc orgamxm in the tissues has an appearance
the { bodies seen in leish-
maniasss, and the cliical pxcmrc of hxsmplasmcsxs has cer-
tawn features which are not unlike those seen in kalz-azar

i caused by Mistopl capsul;
is an infection ch. ized by emaciation, leuk ia, anemia and
uregular pyrevia Therc 15 frcqucmly lymphadenopalhy. spleno-
megaly, h ly and in the 1-pharyngeal

cavmes smd m&es'.mcs
Tre )

is has been reported from
Central America, South Amenca, the Ummted States, England, the
Phibppines, Java and South Africa. (Fig 74}

Source of Infection.—~The orgamsm apparently enters the body
through the mouth or the intestinal tract, and pnimary lesions on the
{ip, tongue and laryox have bheen deseribed. In a few cases the first
leston nated was a cutaneous ulcer, suggesting that the tungus has
the ability to enter the body through the skin. Enlargement of the
mesenteric lymph nodes has been noted in many of khc cases studied

at pecropsy, and X m the ! mucosa s a
frequent finding The abxhty of the ﬁmg\xs lo sufvive exposuse (o lhe
gastrc juice has been d: byded who

1n infecting young dogs by feeding them cultures of # capsulatum

Occasionally, the first evidence of the disease 1s seen m a lymph
node, 2 knee joint o 1 one of the internal organs. Although the
lungs were mvolved 1o [l out of 50 reported cases, pulmonary
invaston occurs usually as a part of the generalized discase and not
as a primary infection,

Histoplasma capsulanon has pot been found in nature, but de
Monbreun ssofated, from a spontaneous mfection in a dog, a fungus
which was indistinguishable from stramns isolated from patients.
Since approxumately one-fifth of the cases have been described 1n
mfants less than 2 years of age, 1t is possible that dogs, or other
domestic pets, may be carrers of the disease or that the organism .

11
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exists in some focus in or about the home where dogs and young
children can be infected easily,

Age, Sex, Race, and Occupation Incidence.—The disease may be
encountered at any age from 3 months to 70 years. In a series of
forty-eight cases, four were 6 months or younger, four were between §
months and 1 year, five were from 1 year to 10 years, two betneen
10 and 20, four between 20 and 30, five between 30 and 40, eleven
between 40 and 50, seven between 50 and 60 and six between 60 and
70 years of age. Approximately 28 per cent of the cases have been
reported in children less than 13 years of age. In forty-eight instances,
thirty-five were in males and only thirteen in females, but the dis-
proportion between the sexes was not so striking mn children where
there were eight males and five females. The disease has been found
in whites in the United States and in Negroes, Javanese, Chinese and
Filipinos. No information is lable regarding jonal
predisposition.

SYMPYOMATOLOGY

Darling onginally described the disease as charactenized by chron-
icity, fever, emaciation, anemia, leukopenia and splenomegaly. As
more patients have been studied, it has been recognized that the

p is more ! pecrally i cases 1n which there
1s an extensive involvement of one organ or one system.

The duration of the disease has varted from 3 weeks to 8 months
Occasionally, a patient may remain chrontcally ill for years and thert
die within a few weeks following a dissemination of the discase,
Young children rarely live more than several weeks after the onset of
the infection

In CHILDREN, the onset usually 15 msidious with gradual deselop-
ment of fever, digestive disturbances, diarrhea and loss of werght.
There 1s a progresstve enlargement of the liver and spleen and anema
and leukopema develop  The external lymph nodes usually are pal-
pable but marked lymph node involvement 1s not seen in children,
1n contrast to the extenstve lymphadenopathy occurnng i some of
the adult cases. Infection of the lymphoid tissue of the intestines 1s

and i i q Iy ate found at necropsy.
Although one chuld had an uicerated lesion i the nose, 1t 1s thought
that the most common portal of entry in children 1s the ntesttnal
tract, expl the local and the findings of

1¢ adenitis, hep Jy and sp} ly The lungs may
show enlargement of the hilar lymph nodes and small subpleura)
nodules probably resulting from terminal dissemination The bone
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An ulcer on the Lip was the presenting symptom in the case re-
ported by Palmer, Amolsch and Shaffer, (Fig. 75) At necropsy,
there was extensive ulceration of the entire Jarynx, including the
vocal cords. The spleen was infected and there were caseous lesions
in both adrenals. The Iiver was not enlarged, and the intesttnal tract
was essentially normal.

d penis. (After
75. Note fesions on tip an
F‘lgalmer, Amolsch and Shaffer, Archses of Dermatology and Syphilotogy, 45 )

10n of the KNEE was the presenting symptom the case
rc;::t:gri)c; Key and Large X-rays showed a destructise proc;ss :2
the lower end of the femur (Fig 76) and bilateral, symmelncal,‘ et:‘es
lesions occupying the central two-thirds of boll}! 1?“Jer fung ;i:n(
The leg was amp d and the d The p:
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died, but necropsy was retused and the specificity of the pulmonary
lesion could not be determined.

Sometimes the 1nfection begins as a small skrv lesion and wide-
spread ulcers of the skin may develop.

Fig 76 —Histoplasmosts of the koee The leg was amputated and Histoplasma
<capsulatum was 1solated from the lesion (After Key and Large, Journal of Bone
and Jornt Surgery, 24)

Presumably, the portal of entry may be through the nasopharynx
without the development of a recogmizable lesion 1n cases where the
presenting symptom 15 a striking LYMPH NODE ENLARGEMENT, simu-
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fating tuberculous adenitis, Hodgkin's discase, leukemia or lympho-
sarcoma, :

A case of endocarditis caused by H. capsulatum has been studied
at the Mayo clinic. The organism has been found in the PROSTATE
and 1n enlarged necrotic ADRENALS The adrenals are infected fre.
quently in patients with the generalized disease.

X-rays.—The usual picture is one of slightly enlarged hilar Iymph
nodes with sorme peribronchial thickening In a few cases, nodular
fesions in the lungs have been described. Key and Large hae
reported small destructive lesions in the Jower end of the femur,

Laboratory Examination.—The bone marrow is infected in nearly
all cases of hi i Mting in a pr ive hypoch
anemia and leukopenia. In most i the differential formula
is normal but sometimes there is neutropenia or a recurrent type of
agranulocytosis. There may be a relative or absolute lymphocytosis,
especially i children; and this blood picture, occurring in a child
with hep galy and spl A imes had led to a0
incorrect d of leukemia or al ic leukemia. In one patient
an enlarged spleen was removed because of the diagnosis of spleaic
anemia, In R series of ten reported cases, the erythrocytes varied
from 3,800,000 to 1,700,000 with an average of 2,600,000, The hemo-
globin content varied from 35 to 85 per cent, The white blood count
was 11,640 in one patient; between 6,000 and 8,000 in two patients;
between 1,500 and 6,000 in five others; and the remaining two
patients had counts of less than 1,500.

MYCOLOGY

H. capsulatum differs {rom all other fung patho;cmc for man }r;
that the organism is primarily a parasite of the reticuto-endothelia
system and rarely is found extracellularly in tissuc. A‘t ﬁrsl'ihe org?n}
1sm was thought to be a pr refated to Lei do’;ﬂ‘“’é
but lacking a blepharoplast. Budding forms eventually were fount ]
which indicated that the organism might Ibz: ad('ungus. and this view
was proved correct by subsequent culteral studies.

Dll:ect Examinzﬁun}:——’l'higk and thin smears of pcnp?em t.zloo'd
and sternal bone marrow should be stained with Wilson's, Wright's
or Giemsa's stams. Material from biopsied Iymph nodes Fa_r f!_;;ﬂ;
splenic punctures also should be smeared and smmed: ( ’&r ﬂs'c
Fresh and stained preparations of material from ulcerations o

5 1p should be ined carefully. he farge

The fungus appears as a small (I to 5 u), oval body in the la £3
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cells; occasionally budding organisms can be demon-
strated.

Cultures.—Suspected materals should be cultured on beef infusion
glucose broth, on blood agar to be incubated at 37° C. and on

A
7°C. B From
— Histopl capsulatum A On blood agar, six davs, at 3
Fig 78— Histoplasma cep biood agar culture % 708

k ture All cul-
Sabouraud’s glucose agar to be kept at room tempera
tures should be held for at least one month before dzscnrdmgdl);isn:
as negative. In beef nfusion glucose broth, the growth is note hloul
as single or multiple, small, floccose masses dispersed throug!
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the liquid, Microscopic examination shows the growth to be com-
posed of branching, septate hyphae with hittle, 1f any, spore pro- |
duction

On blood agar at 37° C,, the growth becomes evident as motst,
scattered, dull white colonies (Fig. 784.) Microscopically, these

Fig 79 On Sab s glucose agar, h
days, at room temperature

colonses consist of small (1 to 5 ), oval, budding cells sumilar to
those found 1 tissues (Fig 78B) Mixed with these cells are short
fragments of mycelium which show that the fungus 1s attempting to
80 1nto the mycelial phase If frequent transfers are made to fresh
media, the fungus can be mamtained 1n the yeastihe stage which
grossly may resemble the growth of Staphylococcus aureus
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On Sabouraud's glucose agar at room temperature, the fungus
grows slowly, producing a white, cottony aerial mycelium which
later turns buff to brown in color, (Fig. 79.) Microscopically, these
cultures show branching, septate hyphae bearing small, round to
pyriform, smooth spores (2.5 to 3 u in diameter) on short lateral
branches or sessile on the sides of the hyphae. (Fig. 804.) At this
time the culture may be mistaken for Blastomyces dermatitids
Eventually, however, the characteristic found to pyriform, tuber-
culate chlamydospores (7.5 to 15 # in diameter) develop and the

logic di is is blished. (Fig. 80B.) Occasionally it has
been passible ta convert the myceltal phase to the yeastlike phase by
transfernng to fresh media, sealing the tubes to conserve moisture
and incubating the cultures at 37° C.

Animal Inoculation.—~Infected material should be injected intra-
peritoneally into gumea pigs and mice. Cultures in the yeastitke phase
or mycelial phase can be inoculated into gumea pigs and mice with
the production of lestons in the visceral organs, from which matena)
for examination or culture may be obtained

Mycologic Diagnosis.—The finding of intracellufar, oval, yeasthie
fungi in mononuclear cells of peripheral blood smears, bone marrow
smears or smears of matenal from splenic puncture is dragnostic.
Such materials should be cultured to demonstrate the characteristic
latge, tuberculate chlamydospores found in the mycelial phase of the

latunt and B. dermatitiais
. . bufl to brown in color.
The rate of growth of B capsulatum, however, is somewhat sl'o\\cr‘
In young cultures, the small, smooth-walled, round to pysiform
spores of H. capsulatum may be confused with those produced in
cultures of B dermatitidis. The development of the large, round to
pyniform, tubercul: dosp in H. capsuk howeser,
clearly distingurshes this fungus from any other pathogentc urg:m}s;n.
Histoplasma capsulatum Dathag, 1906, S)ﬂonyu{y.——Cr)p 0~
coccus capsulatus Castellani and Chalmers, 1919, Torulopsis capsulatus
Almerda, 1933; Posadasia capsulata Moore, 1934; Posadasia pyrt-
rorme Moore, 1934; Histoplasma pyriforme Dodge, 1935,

es

PATHOLOGY
sts asell usually as a generalized discase
Histoplasmosis manife: I usually as @ Beners et evtaed

with 1 of the retic

lesions may overshadow of occur in the absence of generalized
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Fig 80—t I from 's glucose agat 4 Small
smooth, round to pynform comdia X 600 B Large, thick-walled, round
tuberculate chlamydaspates 3 1150
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nvolvement. Study of sections may be of the greatest aid in chnical
diagnosis since examination of the blood has in several cases failed
to show the organisms which subsequently were demonstrated in
biopsy material

Biopsy.—Biopsy material from finely nodular or ulcerative lesions
of the buccal cavity, larynx, skin or rectum, as well as material from
enlarged lymph nodes, has revealed the presence of the fungus in
various reported instances. Lesions accessible to biopsy have been
reported in the nasal cavity, In these sites, the organism usually is
found jntracellularly in macrophages with the same appearance
which it displays in the internal organs (Fig. 77B), but the fungus
may occur 1n giant cells. Caseous necrosis develops at times and
abscess formation has been reported, but this is not a frequent
finding. H. capstlatum occurs in cells in the yeast form and can be
seen in sections stained with hematoxylin and eosin. An exceptional
case has shown the mycelial form of the fungus.

In MicrOSCOPIC SECTIONS, the morphology of the organisms is not
seen as well as it is in sMEARS made from the blood or from organs
The Gram's stain applied to sections is valuable because the central
pottion of the organism stains intensely. The parasite usually meas-
ures from 1 to 3 4 in diameter, and basic staining matenal occurs as
a mass surrounded by a capsule, By study with the oil immession
lens, differentiation from the protozoal orgamsms of leishmaniasis
can be made In leishmamasts, the organism is shightly larger and the
li haped kinetopl: b can be seen 1n the organism
A third organism to be differentiated from H capsulatum in secttons
is the etiologic agent producil pl

Autopsy.—Autopsy has given the first indication of the nature of
the discase in many of the reported cases. Enlargement of the Iiver
and spleen may be the only gross abnormality noted In such cases,
the cells of the reticulo-endothelial system, especially those in the
spleen, liver and lymph nodes, have phagocyted the lungi "k; a
foreign body and intracellular multiplication of the orgamsms s
occurred. ot

In many cases necrosis of tissue and tubefclcs will be grcstm-
Necrotic toci may be d with p o
orgamisms 10 very large numbers, and the necrosis often appears
consist of death of both the orgamsms and phagoceytes, especually 1A
foci nich 1n macrophages containmg the parasites. Tubercles m?f
occur 1n the lungs, liver, spleen and kidneys, and cascous necrosss \
the adrenal gland 1s not rare. Ulcerating 1ntestinal lesions and bucc?
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The derma! and nasopharyngeal ulcers must be differentiated from

and the hized cases, with hepato-
megaly and splenomegaly, from visceral leishmaniasis,
C , aural, ] pharyngeal and laryngeal lesions,

with or w.ithout Iymph node enlargement, may suggest syphils,
tuberculosis, neoplasm, Vincent's angina, tularemia, toxoplasmosss,
sporotrichosis, actinomycosis, North American and South American

cosis, ycosis, cry or
‘When marked enlargement of the lymph nodes is present, Hodgkin's
disease, lymph: or leukermiz should be dered

The primary pulmonary cases resemble tuberculosis or one of the

other pulmonary mycoses. Meleney found ft. capsulatum as a con-

i or dary infection in two i of p y
tuberculosts,

The presence of progressive anemia and persistent feukopenia
suggests malaria, splenic anemia, Gaucher’s disease, aleukemic
leukemua, acute benign lymphoblastosis (infectious mononucleosis)
or brucellosis.

Cases with striking gastro-intestinal symptoms have been diag-
nosed incorrectly as tuberculous penitonitis or amebic dysentery.

PROGNOSIS

All reports in the literature indicate that histoplasmosis is always
fatal, Childten rarely hive longer than a period of weeks, and adults
usually die after 3 to 8 months. Occastonally, a chronic !‘orm of the
disease 1s observed 1n which the patrent has exacerbations of {hc
infection over a penod of years In some of the more recent necropsics
of adults there 15 evidence that healing by fibrosis may occur, which
suggests the possibility that patients with limited, clnically un-
recognizable lesions may recover,

TREATMENT

Todides, iodized metals, roentgen radtatton, bon:
tiver extracts, p feotide,
have been tried without effect.
Meleney advises the use of antimony salts such as Pons%:):l
ANTIMONY TARTRATE, trivalent organic preparations such as FUADIN,

i 1 1mptove-
or pentavalent preparations ke NEOSTAM, Definste chatcal
ot ned | ed with neostam by Mantell,

ment was obtamed in one patient treat : 1
Troy and Kendall Palmer, Amolsch and Shaffer gave five injections

e Marraw extracts,
and d
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SPOROTRICHOSIS Presents Such 5 characlcnsuc Picture,
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o

-

nmary I;ugemcm of the
—P1 tomchosu of the thumb Thus is an enl
Fa &2 e umb shown 10 Fig. 83.






176 MANUAL OF CLINICAL MYcoLoGy

fig 83 —Sporotnchosis of hand and arm, A Primary fesion on the thumb
with chain of unruptured nodulés extending up the arm (After ¥ oget and
Martin, Sournal of Pediatrics, 17) B Primary fesion on the thumb with ubeer-
ated nodules extending up the arm. (ARer Forbus, Reaction ta Injury, Datt-
more, Williams and Wilkins Co )
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by the e €Nt of chro, 1C ulcers Wwhich ¢ harg, TSistently
Addition ! cuia, Us lesions may dc\elop from Spreading of the
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tive or papillomatous lesions which may simulate the chinical piet
of angma, stomatitis, glossitis, laryngitis or rhinitis. The regio
lymph nodes are enlarged. False membranes occur only rarely, He
ing of the involved areas is by scar formation, but the scars are s
and pliable and there is httle resultant deformity. The fungi m
persist in the lesion after apparent healing, the patient becoming
*“carrier.” The conjunctiva may be infected spontancously, and n
case reported by Wilder an accidental infection of the conjuncti
occurred in the laboratory.

SKELETAL SPOROTRICHOSIS is relatively rare, but may occur in t
absence of cutaneous lesions. Infections of the bones, joints, tend
sheaths and muscles have been reported,

VISCERAL SPOROTRICHOSIS s rare even if the infection is dissen
nated, but pyelonephntis, orchitis, epididymutis and mastitis due |
S. Schenckit have been reported. In contrast to the other mycoses, t!
lungs rarely are the site of the primary disease. The hterature on pu
monary sporotrichosis has been analyzed critically by Forbus, W
have seen one case in a child who had a marked enlargement of th
tracheobronchual lymph nodes. S. Schenckii was isolated from tb
sputum, and the skin test to a heat-killed vaccine made from 2

autogenous culture was positive. Her serum, diluted 1:1000, cause
e - - od fram cnbines Th

s remaiam Af smamag Ak

MYCOLOGY
A critical ion of cultures ob d from patients witl
sporotrichosis suggests that one species, S, Schencku, is ghc sole etio
logic agent. Separation into dilferent vancties or species has beer
based on the different colors of colomes on artificial cultivation,
variations 1n distribution of spores on the hyphae and, 1n onetnstance,

on the production of “ray-shaped” bodies 1n lesions. Since a culture
- - £¢ 0T s menw cams aeearly g pigment pro-

. » on another) and

t aristics have fittle

i 1 , the production of “ray-
as been noticed in many other fungus
illus, Cocordlotdes, Cryplococcus) and

es, Aip

cannot be considered a specific finding. i

Direct Examination.——The fungus is supp(_;sed to appear in the p::

from human lestons as small, gram-positive, cigar-shaped bz&:;!
within the polymorphonuclear cells or within giant cells. These o

value m species differ
shaped” bodies 1n lesions h
4,
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vations are too infrequent to be of diagnostic value, and the myeo-
logic diagnosis is dependent upon cultural studies,

Cultures.—Pus is collected from unopened sub nodules
with stenle needle and syringe or is obtained from open chancre-hike
lesions by swabbing. Such materials should be streaked on blood
agar and Sabouraud's glucose agar slants and maintained at 37° C.
and room temperature respectively. On Sabouraud's glucose agar at
room temperature, the growth is recognizable within 3 to 5 days At
first, the colonies are small and white and there 1s no aerial myceham.
As growth increases, the surtace of the colony becomes moist,
wrinkled and membranous. The color may vary from crezm to black
(Fig. 844, B); individual strains are not constant in their pigment
formation and will change frequently when transferred to fresh
media,

Microscopically, the delicate (2 4 in width), branching, septate
hyphae bear conidia Jaterally or in groups from the ends of lateral
branches. (Fig. 84C.) The conidia are pyriform, ovoid to spherical,
but become round and thick-walled in old cultures and are 2 to 4 by
2 to 6 g in size. Their variable distnbution along the hyphae prevents
separation into difterent species.

Animal Inoculation.—Pus should be inoculated intraperitoneally
into male white rats. Such inoculated anjmals develop peritonitis and
severe orchitis, and orgamsms can be seen by direct examination and
cuitured from these infected sites. Smears of pus from such lestons
reveal numerous gram-positive, cigar-shaped, i Hular organ-
isms. Such tissue forms are seen rarely in material from human

lesions . . .
Mycologic Diagnosis,—Culturing of the organisms is the best
method of establishing the diag of sporatrichosi lt’f?glbk,

"t

trichum sp. Smuth, 1898; Sporothrix Schenckir Hektoen anu tuaus,

i Matruchot and Ramond, 1905,
1900, Splnralnrhum JEeunrmn:ti i o Carou.

d Langeroo, 1910;

por as p 1909; Sp
geau, 1909; Sporotrichum Jeanselmei Brumpt an
Sporotrichum Councilman: Wolbach, 1917.






176 MANUAL OF CLINICAL MYCOLOGY

fungus diseases of man other than sporotrichosts, the causative fun-
gus usually can be seen in sections stained with hematocylin and
eosin or by Gram’s method,

Autopsy.—The disseminated form of sporotrichosis may result in
death following widespread ulceration of the skin, but may show

‘!"iy ET T T’Hf’yﬁrﬁm

“‘\x%'. ‘_% )

-ty

bscess,
Fig 85 —Sporotrichosis Giant cell reaction at edge of sporotrichote 3
' N%te absence of (ungus forms in gant cells Il & L x 750

only insigmficant visceral lesions. Primary infections of the lungs m;;i
of other viscera are extremely difficult to prove and occur, if at all,
as great rarnties,

IMMUNOLOGY

i ichosi tain aot-
Serology.—The sera of patients with sporotrichosis conf
bodies fo[iyxhe fungus which can be demonstrated by the complcmcg}
fixation and agglutination technics. However, the preparation ol'suilﬂl
able spore suspenstons is a tedious procedure, requiring Spec ¢
i hods to remove fr of hyphae; large amounts o
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complete recovery. There is some indication that patients who relapse
as a result of insufficient treatment may not respond so rapidly toa
second course of jodides. If indigestion follows oral iodide 2dminis-
tration, sodium iodide in daily doses of 1 Gm, may be given intra-
venously.

Open lesions should be washed and compressed with an aqueous
10DIDE-IODINE solution containing 2 per cent potassium iodide and 0.2
per cent iodine.

X-ray therapy has been found useful as a supplementary treatment
for individual lesions.

Surgery, such as incision, excision, cautery or curettage, is contra-
indicated because such procedures frequently are foliowed by in-
creased suppuration and prolonged ulceration Material for cultures
should be obtained by aspiration, and even large collections of pus
are best evacuated by this method,

Vaccines prepared either from an autogenous or a stock culture of
S. Schenckii may be used as supplementary treatment in cases which
respond slowly to the rodides.

In the resistant pharyngeal and laryngeal types, one should suspect
a secondary infection with the Vincent's type of fusospirochetal
orgamisms, If these organisms are present, one should administer
neoarsphenamine intravenously in brweckly doses of 0.3 Gm.
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Tt HI: OROANISME JIOLATED DN CASES OF MADUROMYCOSS

(Modified after Gammel, The name A¢sinomyces has been retained
tn this table, although many authonties prefer to
call the aerobic forms Nocardia}y

L Class: SCHIZOWYCETES

A. Genus, Actinomyces
Actinomyces bouts Hasz, 1877
Actinomyces mexicanus Boyd and Crutchfield, 1924
Actinomyces asteroldes (Eppinger) Gasperini, 1894
Actinomyces bakensis (Puragd da Sitva) Brumpt, 1927
Actinomyces comolutus (Chalmers and Chnstopherson) Brumpt,

7

Actinomy ces (Qospord) indicus Kanthack, 1892

Actinomyces madurae (Vincent) Lachner-Sandoval, 1898

Actinomyees somahensis Brumpt, 1927

Actinomyces sp. Yazbek, 1920 (Seems closely related to Actino-
myces somaliensis)

WA

1) Class Funoi IMPERTECTS
A Genus Madurella
1 Madurella piycetonn (L,aman) Brumpt, 1905
z Madurella Bmm Brump 194
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F. Genps; CePhalosporsym

L Cethatospory,, Trelfel Leto ang g o, 193
2 Corhalosporiy oo Camisn, 1940

11 Clasy Ascomycerys
A. Genys Alleschery
1 Adlescherq Boray Shear, 92y
B Genus Aspergityg
1 Aspergiitys Boufforg; Brumpt, j904
C Genyy Sffrlg"lalor)nlr
1. Sterigmatocy spe idulans yar Nicollei Pingy, 1906
D Genyy I’rnlﬂlllum
1 Penicilliym PO ey, Manzeps, 2nd Negr, 1915

Age, Sex, Race, and Octup.'m'an In:idtnce.~Tbe disease s most
common betweer, the ageg of 24 and 40, g CUr g

from 13 10 80 ye, . The disease OCCUrs more commonly in mep thap
n women DINety.twg of the 100 Patients i the serypq analyzed p,
Borarrg Were majeg All races Stem to be equally Susceptible g4, this
tafection 1, Bocarro's Sertes of j0q case: ¢ of
were farmers and sevep of the eight females were ywyy,
cultursses,

SYMPTOMATOLOG}

The mode of onset 4 neither charac(cnsua 7or uniform, With or
Without 5 hxs!ory of Previoys inlury, the firgy dctectablc lesion may
a e

(1) a smayy Papule, (2 small nody huch 45 cP-seated apg
fixed, (3) an yp, 212 surmoyny, d 2 vesicle, op {4) ap
abscess wh, 1th s bsequent f TMation of 5 fistuty The

Isease Progresses g, Wy and 15 a4 first characte, d by 1ods of
remiss;o d laps, As m; s six 1gh Papules m, form
N Succes, 1, or as twehe abscegge, ay velop (Fig, 86)
and g Pear over 5 e110d of o, ths th, re foot

nd

€S may dcwdop Within 5
O,

ger, SOmetimeg as
many ag 10 4, 1
As the infection €xtends decper nto the lssues, € Muscles

h A
bopes, fascra ang tendong 2y become 0volved 3y the foot o hang
Omes Club~shaped or may devclop into 4 8lobose WA two o
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h’_.&‘. - .
it fum apiosoermum.
. 86 —Maduromycosis of the foot, caused by Monospori .
Fe E6Nm‘: l:hius:tllying of the foot and the multiple discharging sinuses
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three e the nogma; S12¢. The skin become, s discol, ored, ang Pitted
1

n the termyp, al slagcs ol' the e diseq econdary fection with
Pyogensc ¢, Cocer Occurs, ,an lh pamn(d es aj ﬁcra varabje Pertod of
nme n whieh feve TOStration are pro, OMineng Symp.

x-rnyx,~Fums of the affecteq d pargs Usually show 4, nvolvement of

the small bones of the feet or hangs s (Fig 87) and boy deslrucmc

and pmhi‘cmlne Teactions are seepn In ge neral, the acty, 100Mmyceag

(Mm:rdm) Produce more bope desteuey,  than do 0 the othe, T types
fecting iung,

of in fi
La Tatory Examinznon. —Ther, Othing ¢ haract TIstic aboy
the bloodprcture 1 the ¢, rlys!ages f e dis, ea c Intage slagcs with
Severe secondary nfecy, 10N, the p:menls have ukOCyr with an
Increase 1y the neyyy, phils,
MicoLogy
¢ Numer, S fung, that have ‘e been 1solateq from Cases. ormzduro-
Mycogs fap mt 0 three casscs, Scmzom' ' AsCony, and
Fungy Inp, oup of lzamycc!cs, Several Species of
the genyg N ra TePreseny, ., he Asc, 37 are foupq
the Benera 4 Scheryg, €rgillus ang Pertieyyf ium, and Fung,
Mperf; 1c S of Benerg Aladurella, lndlr/la,
C, Phalosp, ttim, 9POrim ang Gle, 03por, €Te 15 Lite), doupy
a; N are ideny, ! and tp, f the
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Fig 87 —Maduromycosis X-ray of foot shown in Fig. §6. Note the destructive
lesions in phalangea! and metatarsal bones
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described species can be reduced to synonymy by careful studes Jt
has been shown recently by E that Monosporium apiosy

is the imperfect conidial stage of Allescheria Boydii. In Table Hl isa
list of the varjous fungi which have been isolated from cases of
madur is; this was piled by adding a few to the list col-
lected by Gammel. An attempt to group the fungi by the character
of pigmentation of the “‘grain™ has been abandoned because of the
variety of cultures obtained when grains of the same color were
cultured.

Direct Examination.—Pus should be obtained from the multiple
dramning fistulas or aspirated from unopened fl areas with a
stenle needle and syringe. Material obtained by curettage or biopsy
should be collected in a sterile petn dish. Pus, curettings or biopsy
tissues should be examined grossly for “grains™ which are seen as
small (0.5 to 2 mm ), oval, 1rregularly shaped masses which may be
white, yellow, red or black in eolor. Such grains should be exammned
microscopically after placing them 1n a drop of water or 10 per cent
potassium hydroxide. The grains found in maduromycosis caused
by the actinomycetes or Nocardia are indistinguishable microscopic-
ally from those seen n fresh preparations of material from actinomy-
cosis. (See Fig. 7B) In cases of maduromycosis caused by the higher
fungi, the graim is found to be composed of a central mass of scg-
mented, branched hyphae, 2 to 4 » in diameter, and throughout the
granule are seen many large chlamydospores or hyphal s\\:{]xngs.
(Fig. 88B.) Around the periphery the hyphae assume a radiating

1 chlamyd

ter

Cultures.—~Material aspirated fmm’unopcncd lesions should be
cultured directly on Sabouraud’s glucose agar at room temperature.
Grains obtained {rom open, draming fistulae should be \\qshcd 12

it losp 15 in detan.
s a rapidly growng fungus producing a white,
hich later turns gray or becomes buff to
brown i color (Fig 894 ) Microscopically, ovord and pynform
comdua, 8 to 10 u long by 510 7 4 wide, are produced singly at the
ends of Jong conidiophores or from the sides of the mycehum on
short comdiophores (Fig. 898) Tufts of conidiophores {corema),
cach beanng a single comdium at the up, are seen occasionally, as

layi: agents, A 7
M. gpiospermum 1
cottony aerial mycehum w
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Fig. 89.—~A Aonosparium aprospernium on Sabouraud’s glucose agar, twenty
days, at room B from s
glucose agar Note the single consdia on the ends of the conidiophores X 305.
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are ¢ idiopt which ] i branch and produce a whor! of
sterigmata, each termi; g in a conidium, Sclerotium-hke bodjes
may or may not be present in the cultures, In a study of one strain,
Emmons was able to show that the sclerotium-like structures devel-
oped into fertile ascocarps which produced asci and ascospores of

the type found in Allescheria Boydir, an isolated from
Madura foot. M. apiospermum 1s, therefore, the imperfect stage of
A. Boydii.

Animal Inoculation.—There is no svitable laboratory animal in
which a type of disease similar to that seen in humans can be pro-
duced. Introduction of pure cultures of A, apiospermum into the
knee joints or feet of animals results in pathologic reactions similar
to those seen in man, but the lesions are not progressive.

Mycologic Diagnosis.—The grains of Af. apiospermum are seen as
oval or irregular masses, white, yellow, red or black in color in the
pus from draining fistulae, curettings or biopsied tissue. Microscop-
wcally, they are distinguished from Actinomyces granules in that the
hyphae are broad, 2 to 4 . in diameter, and contain numerous
chlamydospores, particularly at the periphery of the grain,

) ium apiospermum Saccardo, 1911, S
Scedosportum apiospermum Saccardo, 1914; Glenospora Clapiert
Catanei, 1927; Indiella americana, Delamare and Gath, 1929,

PATHOLOGY

Maduromycosis is so similar to actinomycosis of the extremittes
that the pathologic description appfies to both dseases, and regard-
less of the variety of causative organtsms, the gross and microscopic
picture is, in general, the same.

Biopsy.—If the affected extrennty s amputated, it should be em-
balmed or perfused with soluton of formaldehyde to present exces-
sive wrinkling of the skin and the specimen should be sawed sagittally.
The changes consist of numerous small abscesses and sinuses m the
subcutaneous tissues which ramify along tendons, often reach mto

- . T LG e va tam aarle
of 'gra'nulcs of the fungus usually can be seen on the cut suriae of e
tigsuss, in derabl by peciaily in the
and sinuses, When the granules are black, they stand out sharply as
minute specks, one to several milimeters in drameter
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The degree of suppuration and fibrosis varies ftom speamen 10
specimen and from place to place in the same specimen The osteo-
myelstis is predominantly destructis e without formation of new bone.
With the production of much fibrous tissue, elephaatiasts may result.
Healing may be so complete in some areas that only dense scars,
O R S X S . et aene
neoplasm

Microscoprcally, the fungus grain is seen to be surrounded by pus
or, in some instances, by macrophages or giant cells, (Fig 884.)
Maore peripherally, the chronic inflammatory cclls may be lympho-
cytes, plasma cells, eosinophils or Massive il
hions of hpoid-laden macrophages may occur and account for the
bright yellow color noted grossly in some tissues, If the fibrosis about
the gram is marked, the appearance 1s much ltke that of a tubercle.

While the grains are demonstrated well 1 sections stamned by
hematoxylin and eosin, they should be stamned regularly by the
method of Gram, as advised in the chapter on acunomycosis The
g tained preparation ards in ing bacteral masses from
fungus grains 1t also shows llle branching of xhe'e mycelim 1 actino-
S S N A R e P

fast when decolonzation s carned out by the usual acid-alcoho!
Sare 4ot CAERS

athad Tha it o) Fie—amte e
¥

mentation,
IMMUNOLOGY

No useful procedures have been developed for the serologrc
diagnosts of maduromycosis

DIFFERENTIAL DIAGNOSIS
The diagnosis 1s sumple when once the possibtlty of maduromy-
costs 1s considered, The characteristic “gratas™ may be demonstrated
m the fresh discharges, 10 flurd from fistulous tracts or ta biopsied
matenal from the wall of an abscess The “grains™ may be seen with
the naked eye, but should be studied with the microscope, unstained,

1n wet preparations or 1 preparations cleared with 10 to 20 per cent
sodium hydrotde.
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Magy, MYycosis Must bcdlifcrenliated fr
ust om lubcrculos,s,s hilrs,
neoplasms, Flephantxasxs, coccidioidomycosis, blas(cm co is,y_caw:,
n

s
SPorotrich, Yeetoma, Ty ra S are -
crized by , fota] ap, of « 5™ isch; and‘?t’::):
affecteq t i Uy a m, ber of the

d als aneoys|
to Progress, and the Patient cvemually dies of sccondary nfection it
the diseas, 0CEss 15 nog Cradicateq by Xcision op Amputation, The
cases Caused by the moldlike fung, Usually devclcp more slony and
are Jess Prone tq sccondary Infection than those Caused by the
acrmomycctes.
TR&TME‘\'T

Porassxum 1odide, copper Sulfate and vapo,e Other fungiergyy
n ma

Before the int oduction of sull‘onamldcs. AMmputatroy was the only
& cellent results ysy,

T 2!
ally yere Obtamey if the Peration yyag Performeq before the patien;
.

ickson, 1n 194 reported he cure wyeh sull'amlam:dc of a case
o 5 " du; Atton, Caused by one
3

of the (homm'm) Th TE Wwas exy, ¢ bone destryc.
tton, a5 shown by the X-Tays. The St tangg Mprove Within a
few dayg after the bcgmmng oft | as apparently N
a few months, apq there hag bee Cight monghs «
charge No direct effect on the & should pe

from sulfo Y e Py althoy ight reduce

the seco ‘on, Exteng, and drajpg

Mented b ¢ therapy, cures of

Iess exten d Certaingy ides sho

before th tated,
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Chapter XII
ASPERGILLOSIS

ASPERGILLI are the most common and most troub]csome
fungus thatare mthe

Some species are undoubtedly pathogenic and can producc
Iesions in the tissues of man and amimals

Definition.—Aspergillosts, caused by certain spectes of Aspergillus,
15 charactenized by the presence of inflammatory granulomatous le-
sions 1n the skin, external ear, nasal sinuses, orbit, bronchu or lungs
and occasionally i the bones and memnges

Geographic Distribution.—Aspergillosis is found in all parts of the
world Although the first necropsy was done by Virchow in 1856,
most of the early instances were rcporl:d from France. Smce the
b g of the th century gr d numbers of
case teports have appeared in Gcrmany, England Italy, Australia
and North and South America,
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Local itections are particularly common in the tropics. Reeh
fou.nd 215 cases of ear infections in the Panama Canal Zone within a
period of several months,

Squrce of Infection.—Asperzilli are ubiquitous in nature, Many
species are pathogenic for plants; some mfect insects, birds and
domestic amma.ls. Birds are particularly susceptible and 40 per cent
of the psics on p showed evid of mfection with
Aspergillus.

Age, Sex, Race, and Occupation Incidence.—Adults are infected
more frequently than children, and the disease occurs m males more
often than it does in females, The disease has been found in all races.
Infection occurs most often in those who are exposed frequently to
massive doses of fungus spores, as in (1) squab feeders who take the
gramn nto their mouths to moisten it and incidentally mhale clouds
of spores; (2) tur cleaners who use rye flour, contaming spores, as
grease removers; and (3) agricultural workers exposed to the dust
from threshers

SYMPTOMATOLOGY

The symptoms vary with the location of the infection, whether in
the ears, sinuses, orbit, skin, bones, vagina, bronchi or lungs.

The EAR is the most common site of infection and ts discussed 1n
the chapter on otomycosts.

A case of NASAL and MAXILLARY SINUS INFECTION was reported by
Kelly. The symptoms were those of a pyogenic sinus mfection except
t

{ary and sphenoid sinuses were infected with subsequent eveisivn
into the orbit, Rosenvald studied a case in which both dacryocystitrs
and blephantis were present.

GENITAL LESIONS are rare but have been reported in both sexes
by Castellans, In Goldstine’s case of A furnsgatus sagimuis, the symp-
toms were those of chronic leukorrhéa and a biopsy of a grayish
rodule showed the organism 1n the necrotic ussue i

Several species of Aspergillus have been isolated from patients
with maduromycosis Link reported a fatal memngeal infechion due
to Aspergillus, and Shaw and Warthen studied a case with involve-
ment of the vertebrac and ribs Meyers and Dunn reporied an o
stance of chromc g Aspergitlus nfection of the hand.




e s, um of
With hronje bronch:hs and iatn‘nsic thpg, but ;, is difﬁcull tn
Proye the rclauom ip Of the fungux Nt
it Proves o pe an acmdental rontammanr or

o
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Fig. 90.—Aspergillosts of the lungs, proved by repeated demonstration of
hyphal elements 1n the fresh sputum The patient gave an immediate wheal-ike
reaction to a vaccoe made from hus owa culture (Courtesy of De 1 A Bray
New York State Hospital for Incipient Tuberculosis, Ray Brook, N Y}
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of spores may be seen, M:crmcopic Preparation shoulg be made by
teasing 5 bit of the aenal grow gy 1 a drop of Motntny Nud, such
as Iac(ophcnol <otton p, ue, and uaminmg the Preparagon under 5

e
can ba ndenu'ﬁcd, but Usually the long, fragile SPore chaypg are
broken 20d only 5 few Spores u,jf remap altached 10 the Sterigmatg,
For Species Adenhﬁmxioa, s necessary 19 Tefer to the keys found

s mong,

s 3
M_ymlogic Dhgnosis.\"ﬂ:c diagnogg 15 based o, ﬁndmg Mycelra)
T and on o,

Tagmenis and rect exam, nation tarn-
ng a cyfy, Wing the typreaf Contdiopp, 1d spore chams of
A.vperg:lm.r Sin spergiily re f3 &rowing N ar contam,y.
ants, theyy Zrowth may hide Pletely byt gpe TOuth of 5

or co
s)owrrgroumg true Pathogen,c fungus Which may haye N over.
looked 1 the chinyeqy Matersaj,

PATHULOC)
Biopsy, The gro, th Ilhefungus 10 the gap 8ina my,
be ted to ¢ laye; f necroy s kerat, izing, Stratified Uamoys
pithelym oxette hupge o tory resp,
he cas, Pergilloss of the orpyy describeg Tighi, sec.
tions of the t1ssy oW, Brang anng te Mycelay
filamzms Polymo, phonuclcar Ils an, 12 hag, also e, -
ent The Aments 1 & s we, feaddy y,p ema.
toxylin and eqgyp Stam, by Were demopgy ted 1 g g Shman'g Stan,
Frucuﬁc 1on occurred 1 Cultureg of the Orgamism p, Was nog foupg
0 the tissyeg

Aulopsy.~1n Many of the Cases Ttported as asperg:llos:s of the
the quy 1on

W]

€0 rarsed 45 to Whethe, the Arperglllta- Was 2 pn‘mary O seconds,

er Fo, ple, aspergyyly can d Srowing on the Wwalls

of a tuberculous Cavity Sinfar d:ﬂiculucs anse ip cv.xluaung the
As; Sses



196 MANUAL OF CLINICAL MYCOLOGY

In Linck’s case of fatal aspergillosis of the meninges, tubercle-like
structures occurred at the base of the brain and there was a polymor-
phonuclear reaction without chronic inflammation. Ia Just's case of
cerebral abscess, there was purulent destruction of the bony roof of
the orbit and a connection with the frontal sinus, the sinus being
fitted with pieces of sequestrum bathed in pus. In both cases, mycelial
elements were present in the lesions and the diagnosis of aspergillosis
was highly probable but not proved.

DMMUNOLOGY

Serology,—Nothing is known concerning the anttbody response to
Aspergillus infections in humans. A thermolabile hemolytic endotoxin
has been extracted in Henrici’s laboratory from cultures of A. fumj-
gatus. Injection of the endotoxin produced swelling and necrosis
laboratory animals and caused paralysis in guinea pigs. Antibodies
to the toxin could be developed 1 rabbits, and the anutoxin was
capable of neutralizing the hemolytic action of the toxin and of pas-
sively protecting guinea pigs and mice agamnst the effects of toxin
mjections.

Hypersensitivity.—Positive skin tests to vaccines and extracts have
been reported, but are not indicative of actual infection of the
tissues by the fungus since the patient may be hypersensitive to the
fungus due to intrinstc asthma or other allergic condittons

DIFFERENTIAL DIAGNOSIS
The di: of t hral or pul y aspergillosts cannot be
made without rep

d dr of branching hyphae in the

sputem. The demonstration enly of spores or cultivation of the
fungus 15 not sufficrent. In other lesions, bropsies are necessary and
one must find the orgamsm invading the tissues Since pulmonary
aspergillosts oceurs not infrequently as a secondary mfectionin tuber-
culosis, bronchiectasts and carcinoma of the lungs, these conditions
.- S e ety maes BV af arimary nulmonary asnef-

. -';

10 nand  unfe M. - . v -
viduals for the type of multary caleification described by Sayers and
Menwether and found by the hundreds i the Miduest of the
United States in farmers and laborers who had worked 1 the Asper-

2illus-laden dust around wheat threshers
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PROGNOCr:
Thamee . . B - - -
o . . . e
the - -vanation,
TREATMENT

The treatment of Aspergitiys infections Of the ear js discussed mn
the chapter 98 otomycosis Pulmop,, aspergilioss M2y be treated
by either the stow or the raprp method of iodide rbcrapy, as de-
senbed iy the chapyer on blastomycosls (0. 48) 1 the patien, is
allergie ¢ his owp Orgamsms, he should pe dcscnsm'z:d before the
admlms(mriun ol'iod:des, as desenheg in the chapter on b)as!omy-
cosis,

Locahizeg abscesses should pe drained apg Branulomagys areas
excised ;f Possibla, Iodide (hempy should e employed after the sur-
greal Procedures, Mputation ;5 the treatmeny of chosee in advanced
rnaduromycosls caused by Asperpifus The carhier cagag may respong
fo dramage and jodide therapy,

H-:lhennxron, LH anzry A:pcrmllcms of Lungs Am Rey, Tuberc. 47 (07
194y

T4 E Aspergyyg Abscess of g5 Srm Miteutungeq U5 dent Grenge.
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Linck, K Fapr erebeBlious Menngs Man Viech Avcry 304 408, 1939

Mackie, 7 1, Huter, G W, 11y e Worth, € B Mapuer OF Tropical heg,.
cuae. Phuladetphy v Stunders o, 197y

S3ers, R R pd Menwether, 3y M1y Lung Digegees Due to Unknoyy

o AT T Roengg. 35 337, 193,
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%O Cases of Granuloma 1
Brt y Ophtt, 77 345, 1937



Chapter XIIJ
PENICILLIOSIS

There are several reports indicating that fungi of the genus Penicil-
lium can cause infection in the lungs. Pulmonary infections have
been reported by Talice and MacKinnon, Nussbaum and Benedek,
and Aime, Creuze and Kresser, The case reported by Aime ef al.
presented the clinical and x-ray characteristics of pulmonary ab-
scess, Species of Penscillium often are found in otomycosis. (See
Chapter XXII, p. 279.)

Mycology.—The number of species of Penicillium is so large and
the mycologic data on species pathogenic for man are so small that
it is not worthwhile to include a detailed description here. On birecT
EXAMINATION, small, round spores and bits of hyphae, similar to
those seen 1n aspergillosis, should be found. On CULTURE, species of
Penicillium grow at a comparatively fast rate and may develop a
variety of colors The characteristic microscopre features of cultures
of Penscillum are included in the section on contarmnants. (Fig. 139.)
For species identification, it is necessary to refer to Thom's mono-
graph.

T?' is.—Spectes of Penicillum, like species of Aspergillus, are
present so constantly in the air and in the laboratory that it is

ly difficult to blish the etiologic rel: hip even when
found in sputum or other secretions.

Treatment.—Lutle specific information is avadable as to the best
method of therapy. Presumably, the treatment should be the same as
that recommended for aspergillosis (p. 197).
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Chapter XV
RHINOSPORIDIOSIS

ALTHOUGH the etiologic agent of rhinosporidiosts has
not been cultured, it 1s assumed by most observers that it 15
a fungus because of the morphologic characteristics of the
organism as 1t appears in tissue.

Definition.—Rhinosporidiosis, caused by Rhinosporidum Secberi,
is an infection of the mucous membranes of the nose, eyes, cars,
larynx and occasionally the vagina, penis and skin which is charac-
terized by the development of friable, sessile or pedunculated polyps

Geographic Distribution.—The 1nfection has been found in Indm,
Ceylon, the United States, Argentina, Paraguay, Brazi, South A,fric:.

e Lot are ¢ R S S PN

area in India 1n a period of 18 months, and Karunaratne collected
104 instances 1 Ceylon,

Source of Infection.—The organism caustag this infection has not
been cultured and has not been transmutted to man or animals by
experimental 1noculatton The disease occurs spontancously
horses, cows and mules. Wright suggested that the infection was
carried by dust or water, and Mandlick, in India, noted 2 hugh inc-
dence of the tafectian (20 per cent) i a group of workers epgaged 1
removing sand from the bed of a stagnant niver, The disease devel-
oned onlv 1n those who dived or swam mn the water l(_h_:|§ becq s‘ug

velop at any age between 5 and 84 years, but 1s SECt LIUSL Lussiuvisy
n cll:xldrcnyangd young adults. Males are more often mfected than
females. All of the thirtecn patients reported from the Umited States
and 203 of the 23] case reports summanzed by Karunaratac were
men. All races appear to be susceptible fo the discase. The sand
divers of India are infected frequently, as are other mdividuals who
habitually dive and swim in stagnant water
200
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A SYMPTOMATOLOGY
n excellent chinical description of rhi 0sis has bee
lished by Alien and Dave, The 1 ‘u.va;,';cs S pu:

oy £ en & 2y
the site of infection and the size of the tumor masses which develo

The NosE is the most common site of infection, occurring in 72 pe
cent of }hc 280 patients in Karunaratne's series. The first sympton
usually is that of a painless itching sensation in the nose and g5 ac

panied by the devel of a profuse mucord discharge
Pu{ulcnt discharges are infrequent and bleeding is rare unless th
lesion is traumatized by a blow or by scratching. The lesions at firs
are sessile on the mucosa, but as the tumor masses develop the;
become pedunculated by constriction at the base. The fully developed
swellings are globoid or polypoid and those on the anterior part of
the nose may hang down over the upper lip. (Fig 92.) If the growtt
develops 1n the posterior nares, it may project into the posterior
pharynx where it is seen as a papillomatous tumor with or without
mucinous bags. Such tumors may weigh as much as 20 Gm, The
friable portions bleed easily when traumatized. The color of the
Iesions is distinetive and varies from pale pink to deep purplish-red,
By careful inspection of the entire surface, multiple minute white
spots (sporangia) usually can be seen The surface of the tumor is
covered with sticky mucus and may show papillary projections, giv-
1ng 1t the appearance of a raspberry or strawberry; older lesions may
become 5o corrugated as to resemble a caultflower.

In the posterior PHARYNX and 1n the LARYNX, the gradually en-
larging polyps may produce nasal obstruction, dyspnea and dys-
phagia; such lesions usually are secondary to nasal tnvohement, but
the pasopharynx only was mvolved m sic of Karunaratae's 280
cases.

The disease was hmuted to the EYE 1 forty (14 per cent) of the
cases reported by Karunaratne Small lesions deyvcloping in the con-
junctivae may cayse no symptoms and often are not detected by the
patient, Larger growths cause symptoms simular (o those produced
by foreign bodies and may be accompanied by phntcphnbm.'hcn-

C val lestons in the

mation and injection of the cony va.
earlv staces are small, pale pink, flattencd, granular nodn’x)c§ whith

ate aalar

-y .
tumor growth



RHINOSPORIDIOSIS 203

U S
Fig 92 —Rhinosporidiosis of nose and face The tumor mass extending down

over the mouth oniginated in the nose (After Allen and Dave, The Indian Medical
Gazette, 71 )
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SYMPTOMATOLOGY
_ An excellent clinical deseription of rhinosporidiosis has been pub-
lished by Allen and Dave. The logy varies ding to
the site of infection and the size of the tumor masses which develop,
The Nose is the most common site of infection, occurring in 72 per
cent of the 280 patients in Karunaratne’s series. The first symptom
usually is that of a painless itching sensation in the nose and js ac-
panied by the development of a profuse mucoid discharge,
Purulent discharges are infrequent and bleeding is rare unless the
lesion is traumatized by a blow or by scratching, The lesions at first
are sessile on the mucosa, but as the tumor masses develop they
become pedunculated by constriction at the base, The fully developed
swellings are globoid or polypoid and those on the anterior part of
the nose may hang down over the upper lip. (Fig. 92} If the growth
develops in the posterior nares, it may proiect into the posterior
pharynx where it is seen as a papillomatous tumor with or without
mucinous bags. Such tumors may weigh as much as 20 Gm. The
friable portions bleed easily when traumatized. The color of the
lesions 1s distinctive and varies from pale piok to deep pusplish-red
By careful inspection of the entire surface, multiple minute white
spots {sposangia) usually can be seen. The surface of the tumor 15
covered with sticky mucus and may show papillary projections, giv-
ing it the appearance of a raspbetry or strawberry; older lestons may
become so corrugated as to resemble a caulifiower
Ta the posterior PHARYNX and in the LARYNX, the gradually en-
larging polyps may produce nasal obstruction, dyspnea and dys-
phagta; such lesions usually are secondary to nasal involvement, but
the pharynx only was wmvolved i six of Karunaratne's 280
cases,
The disease was limuted to the EYE in forty (14 per cent) of the
cases reported by Karunaratne Small lestons developing in the con-
junctivae may cause no symptoms and often are not detected by the
patient. Larger growths cause symptoms sumtlar to \h?zc mnduocd

R

by foreign bodies and may * Al
matson and smection of l:w . .

L& 1, pale, -, . .
carly stages are smalj, pale , almost splemc cot

are frecly movable; later, they develop a deeper,
and may be lobulated, (Fig. 93.) The bulbar, as weli as the pakxbr.sl.
conjunctiva may be affected, The hds may be everted by pcessise

tumor growth,
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Fig. 92 —Rhnospondiosis of nose and face The tumor mass extending down
over the mouth originated in the nose (After Allen and Dave, The Indian Medical
Gazetts, 71.)
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no one has been able to transmit the infection from spontancously
infected man or animals to other animals.

Direct Examination.—Direct exami of material from the
polypoid masses reveals sporanga and spores. Such material may be
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Very large sporangium con-
Fig. 94 —Rhinospondosts, from nasal polyp Very
zzmxﬁg exceedingly numerous spores of varying sizes. Addn;:ghml ;gﬁ;:scg::nllg
erevice of polyp. Immature spores elsewhere in tissue which s
inflammation, H. & E x 17S.

squeezed gently wath a forceps wn 2 drop of water and J:atr:;;r:;::
directly under 2 cover glass. The exudate which adheres to : Ry
of the forceps also may be uscd, as can materials fron:l na areﬁlkd
tions. Round to ovoid spores, 7 to 9 p 1n diameter, and spoi
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\_/il!oyf_polyps \\fhich are composed chiefly of friable pmk or red

easily by direct examination of matenal for the charactetistic
sporangia,
PROGNOSIS

R_hx'uosporidiosis rarely is fatal. The lestons are uncomfortable and
unsightly, but cause no difficulty except in instances where they are
so large as to cause obstruction to the laryax or esophagus or where
unskillful attempts at removal are followed by a fatal secondary in-
fection with bacteria, Allen and Dave state that the smaller lesions
may disappear spontaneously after 8 or 9 years.

TREATMENT

The superficial early lestons can be remaved completely by careful
d ion. Wright has emphasized that polyps should not be re-
moved by a snate because of the danger of spreading the infection
locally and of introducing bacteria 1nto the wound, In advanced
cases, extensive surgery supplemented by cauterization may be neces-
sary. The TRIVALENT ANTIMONY preparations, fuadin, sulfostab
(Boots), casbis (Bayer), entodon (Bayer), paranitrophenol and urea
stibamine have been tried without success. There was some evidence
m Allen and Dave's series that the PENTAVALENT ANTIMONY com-
pound, neostibosan (Bayer), was helpful as an adunct to surgical
measures; the drug was given antravenously m doses of 0.3 Gm.
every day or every other day until a total dose of 2 to 4 Gm. was
admmustered.
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Chapter XVI

SYMPTOMATOLOGY, PROGNQOSIS AND TREATMENT
OF THE DERMATOMYCOSES

The term “dermatomycoses™ sefers to certamn fungus infections of
the skin caused by members of a well-defined group of fung, the
Fung of the d phyte group can invade only
the superficial skin, m contrast to the organisms causing the systemic
mycoses which can snfect not only the skin but also the subentancous
tissues, lungs, boncs and olher otgans of the body As i the systemic
mycotic i plays an role 1n the
pathagenests of the dlSC:lSC but the ailergic phenomena are confined
larg:ly to the cutaneous tissues.
Act ion of the der on an etiologic basis 1s un-
satisfactory because a single species of a dermatophyte can cause a
SRRV St o Ve LA

part of the body infected; the mycologic aspects are emphasized only
when prognosis or treatment must be modified, depending upon the
nature of the fungus producing the lesion

A sunple dermatologic fmmulmry, g\vmg the prescriptions for the
various will be found 1 the
appendix

TINEA PEDIS
X “Athlete's Foos,™ Rung-

worm of the Feet)
Definttion.—Tinea pedis 1s a fungus infectson of the feet, 1ovadiog
pamculurly the toe webs and soles, caused by Epidermophyton floc-
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cosunt, various species of Trichophyton and, rarely, spectes of
Microsporum.

Geographic Distribution,—Tinea pedis occurs all ever the world,
but is more common in tropical and temperate climates.

Fig 95 —Chr::mc dry hyperheratotic tinea pedis

h a vanety of chmcal
Symptomatology,—Tinea pedis comprises suc
typc’s apnd ccmb?n:mons that only the commonest lestons will be
described.
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The CHRONIC PAPULOSQUAMOUS IMYPERKERATOTIC TYPE 15 char-
acterized, as a rule, by the absence of vesicles and pustules. The erup-
tion most often is limited to the heels, soles and sides of the feet (Fig.
95) but may occur on the dorsum. The scales appear furfuraceous

Fig 96 —Chronie intertniginous type of tmea pedis showing maceration and
fissure between fourth and fifth toes

and branny and occur on an erythematous, thickened, patchy base
which usually 1s well demarcated but may 1nvolve the entire sole
Hyperheratotic plaques often develop over the heel and ball of the
foot, frequently 1n a symmetrical fashion Such lesions rarely cause
symptoms acd may not be notwced by the patient
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A CHRONIC INTERTRIGINOUS FORM is seen in which the only clinical
manifestation may be a fissure in the toe webs, usually between the
fourth and fifth toes, but more commonly the epidermis in the inter
spaces appears white, macerated and soggy; hyperhidrosis is common

Fig. 97 —Acute eroded ulceramne pustular tnea pedis with edema and
Iymphangiits
and the Jestons are often odonifero T
soggy epidermis exposes an erythematous, motst, e
called “soft corns™ often are dcrmalophﬂ}lc 1n pature, an
tion tends to be dormant, representing a “‘carner stage

. (Fig 96) Remoswul of the
. & base The so-

and the infec-
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are edema SIS Men g affected more oftey
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under any c ndmo Whye] h p) Poses to hyperhldms:s O7 macers.
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Fiz 98.—Chronic vesl tular dermatop
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Proguosis.—Tinea pedis, as a rule, 15 cured readily unfess the of>
fending organism is 7. subruns which is extremely difficult to eradi-
cate. Re-nfection, sather than relapse, s common i there are
repeated exposures to nfected shoes, floars, showers, and so on,

5
e
SpEaATYY
PR
(ASKIOR

Fig 59—~ Chromc monasis of soles simulanng common hypeskesatotic tines
pedss due to dermataphytes (Courtesy Dr Carmen C Thomas )

Vaseular disease of the extremities, chrane hypertudrosts und alco~
holism reduce the probabulsty af 2 saped cure, but it should be empha-
ized that some cases of tinea pedis prove resistant io alt therapeutic
measures.
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Treatment.—Prophylaxs 1s important, Careful drying of the toes
after bathing, followed by the application of 10 per cent sodium pro-
pionate in talcum powder, is beneficial and will prevent most infec-
tons. Thymot-odide, salicylic acid dusting powder may be used
Til-fitting shoes should not be worn, and exposure of the naked feet
to floors, showers, etc, should be avoided, Socks should be
changed daily, and attention should be given to early erosions and
blisters.

DRrY PAPULOSQUAMOUS LESIONS OF CHRONIC INTERTRIGINGUS LESIONS
are treated best by using aq P iurn per; soaks
(1:4000) for one-half hour each night, followed by the application to
the affected areas of Castellani’s paint, one-half strength Whitfield's
ointment or 10 per cent sodium propionate either in a water soluble
base or 1 10 per cent alcohol. A dusting powder, containing 15 per
cent calcium propionate or [ per cent thymo!l jodide and 3 per cent
salicylic acid in talcum powder, should be apphed the following
morning. Such a regime of treatment should be continved for at least
one week after the lesions have healed; the dusting powder may be
prophylactic measure,
e g

atensvan fucatals tine crtoh

n ;quaphor. Such ointments should be used after daily potassium
permanganate soaks (1:4000) and mechanical débndement. F'nssures
may be treated by application of 5 per cent silver mitrate or tincture
of jodine, .
ACUTE ECZEMATOID and SECONDARILY (NFECTED tinea pedis neces-
sitates bed rest and elevation of the feet. The feet should be com-
pressed i ly with warm p i T solution
(1-4000), phystologic saline, 0.25 per cent Burow’s solution or satu-
rated boric acid solution. Mechantcal débridement rather than chem-
1cal keratolytics should be used, and the tops of all vesicles, pustules
and bullae should be clipped, Care must be exercised not to treat tad
i ly, as severe, lized der tids may result from
atLammme Afrar tha arnte lacians have subsided, treatment
' ' . + + = the management of the
- ..+ = =apy, n the hands o(f ont
c1any Lrined 1 s B, au wusmpSa . 75 fOENIgen umts (0nS-
ggﬁ)’l ezyllll;:ma dose), unﬁl;ered, at weekly intervals of four to eight
weeks may prove valuable. D i to phytin oﬁcn‘:
useful in the treatment of reststant cases, Overtreatment should
avarded and all medication stopped if signs of mitation develop
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TINEA U.\GLIUM
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G phic Distribution.—Tinea ium occurs in all parts of the
world.

Symptomatology.—The affected nails are discolored, lusterless,
brittle, thickened, friable and may become pitted and grooved as a
result of paronychial inflammation. Infection usually begins distally
or at the lateral edge of the nail, and beneath the nail there is sn
accumulation of a cheesy epidermal detritus jn which the causatye
fungus can be demonstrated, Such detritus usually does not occur ia
C.albicans infections of the nails (See Moxtttasss } In some instances,
the top of the nail separates distally, leaving it thin, furrowed, ragged
and deformed. (Fig. 100.) The patient usually gives a history of pre-
vigus infection of the taes, teet or hands; toe nails are affected more
often than finger mails, and one or more nails may be affected
Paronychial involvement is uncommon except in infection due to .
albicans. Tinea unguium is the most resistant of all fungus infections
and shows no tendency to spontaneous cure.

Differential Di; is.—Thed ftinea jumis sug d
by the presence of deformed, thickened and discolored nails with or
without associated paronychia, especially if the nail has 3 ragged,
furrowed, dog-cared appearance and there is an accumulation of
epidermal detritus beneath 1t. R

Tinea unguium 1s lated Ily by psonasis, onycholy;xs,
acrodermatitis perstans, paronychia congemta, dystrophy following
trauma or serious systemuc disease, exfolative derm‘mtis'. chronic
eczema and deformity and dystrophy following pyogentc infections
of the paronychia, but demonstration of tungus ¢lements i the
débris beneath the nail proves the mycotee nature of the wfection.

Prognosis.—The prognosis s poor despite evulsion of the aflected
nails or long periods of local treatment and x-ray therapy. i

Treatment.-—Careful local treatment should be follo“ed‘nssndu»
usly by careful removal of infected nails and all the epidermal
detritus beneath them. The nail should be filed daily to paper thin
consstency. After filing, the nails should be spaked for one-half hour
each day 1n potasstum permanganatesolution (1 4000). Aﬁcrsoahgg.
an ontment containing 10 per cent sultur and 10 per cent salicylic
acid mn equal parts of lanoln and white petrolatum should
rubbed into the aftected nail for 3 mnutes. Other mcdlcahons:\hlﬂl
may be used are jodine (1 per cent) in alcohol oF chrysarobm (20 per
cent) m chloroform.

Fl?nclmnal filtered X-RAY THERAPY, In the hands of experts, ls:
helpful adjunct Months of careful treatment often are necessary, 3n
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tinea cruns

A
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older cases may show only lichenified, leathery and plaque-like
lesions. The eruption may estend into the pubic areas and as far
back as the sacrum, involving the scrotum or vulva but particularly
the perianal intertriginous region In some instances, the lesions may
appear as isolated vesicopustules without the typical margimated ap-
pearance Occasionally, the axilac may be involved and present a
prcture simtlar to that scen in the groin (Fig 102.) Sometimes the
lesions may be white, soggy and macerated and resemble those
caused by Candida albicans.

Perspiration, rritation from clothing, diabetes, neurodermatitis,
leukorrhea and friction resulting from obesity frequently are predis-
posing factors. There may be moderate to intense itching.

D Diagnosis.—The clinical appearance of the lesion, with
the sharp margmation and active periphery, is dragnostic of tinea
cruris, but erythrasma, moniliasis, lichen simplex chronicus, contact
dermatutis, psorasis and seborrheic eczema must be considered.

Prognosis.—With local treatment and stertlization of the clothing,
the prognosis 1s good unless the affecting organism 1s Trichoph) ton
rubrum

Treatment.—In the acute erythematous phase, potasstum per-
manganate (1:4000) sitz baths twice daily should be followed by the
application of | per cent aqueous gentian violet solution and sooth-
ing lotions Continuous wet compresses may be necessary at the out-
set In the chronic fow grade p i
(1. 4000) sitz baths twice daily fol

p per

. lowed by applicatton of Castellant's
paint and 15 per cent calcium propionate 1n talcum powder or one-
half strength Whitfield's ointment and 15 per cent calcium pro-
pionate dusting powder usually will effect 2 cure 1n from one to two
weeks Pragmatar ointment and thymol 10dide, salicyhic-acid dusting
powder may be used in the same manner. Local hygiene 1s important
Occasi v a ly resistant can be controlled by
fractional X-RAY THERAPY. The testes should be protected by care-
ful screening, and roentgen therapy should be carried out by one
espectally trained in its use. The patient should not use soap exces-
swely. O My, d ization pi are of value

TINEA CORPORIS
(Tinea Cureinata, Tinea Glabrosa, Ringworm of the Bady, Trichaphytosis Corporis,
Scherende Flechte [Ger 1, Herpes Cirelne Trichophvtique [Fr )
Definition.~Tinea corpors, caused by various species of Tricko-
Phyton and Microsporum, 15 a fungus infection which mvolves the
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Fig 103 —Annular vesiculopustular tinea corporis,
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lar
104 —Tinea corpons showing coalescence of annular sesiculopustu

Fig

fesions
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TINEA CAPITIS
(Trichophytosis Caputis, Tinea Tonsurans, Ringworm of the Scalp)

peﬁnition.—’rinea'capitis is a fungus fection of the scalp and

he]r, caus;d)by species of ‘Tlit‘}lop’l)‘lnn and Microsporum, which is
by scaly, ery! Iesions, alopecia and sometimes
deep, ulcerative, kerion-like eruptions,

(;veographic Distribution.—The infection has a world-wide distri-
bution, but occurs more commonly in Central Europe, the Batkans,
Poland, Russia and in the countries around the Mediterranean basin.

Symptomatology.—Tinea capitis usually occurs in childhood and
rarely is found after puberty, except in infections caused by Tricho-
phyton Schoenleini, The earliest lesion usually is seen as a small,
scaling, erythematous papule, perforated by a hair. Such papules
spread peripherally to form patches (Fig. 107); the hair becomes
lusterless, brittle, breaks off eastly and becomes loosened so that it
can be epilated readily. Itching may be intense, and alopecia usually
develops in the infected areas. Infections caused by Microsporum
canis and M. gypseum produce marked inflammatory changes, in
contrast to those caused by M. Audotn: which usually are low grade
scaling lesions. Fluorescence usually is demonstrated by the Wood's
light. The deep, uk ive, 1nfl y 1 produce boggy,
non-specific, kerion-like lestons. Since tinea capitis 1s very contagious
(F1g. 108), any scaling alopecia occurring in a child should be con-
sidered to be tinea capitis until proved otherwise. The disease oceurs
most often 1 the poor, especially those hwing under overcrowded
conditions. The organisms can be demonstrated int the hairs by micro-
scopic examination in 10 to 40 per cent potassium hydrovide,

Differential Diagnosis.—The diagnosts of tinea capatis is suggested
by the finding, particularly 1n children, of scaling, erythematous
patches of alopecia in the scalp with brittle, lusterless hair or deep,
boggy, kerion-like, ulcerative lestons. .

Seborrheic dermatiss, psoriasis, lupus erythematosts, niopccm

o e e R s

g - .

A - -

Prognosis.—Tinea caps caused by the fungus from ammal
sources (A cams, M gvpseum) ts cured easily and may nvolute
spontaneously. Fungi of the human type, Af. Audouint, of species of
Trichophyton of either the endothrix or the ectothrix type scldom

show a tendency to self-cure and require prolonged treatment.
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Treatment.—Af, canis and M. gypsewm infections should be
treated by daily scrubbing with soap and water to remove crusts and
scales. Manual epilation of the affected hairs should be followed by

fil of saline or p ium per (1:4000} for one-
half hour and this treatment followed by vigorous rubbing in of 10
per cent ammoniated mercury ointment, 5 per cent iodine inaquaphor
or 3 per cent salicylic acid and 3 per cent sulfur ointment or prag-
matar omptment,

If the etiologic agent is not M. canis or M. gypseum, epilation,
using the MacKee technic of x-ray therapy, should be done by an
expert roentgenotherapist, Roentgenotherapy should be followed by
manual epil; of ining hairs, daily shampooing and the applt-
cation of a mild ointment, such as § per cent ammoniated mercury.
Residual infection should be checked by using the Wood's ultraviolet
light filter, At least two negative mi pi inations should be
abtained before the patient is released as cured. Children should pot
be allowed to attend school, and all hair, combs and brushes should
be sterilized or burned.

TINEA FAVOSA
(Favus Honeycomb Ringworm, Teigne Faveuse [Fr.), Erbgrind [Get.D
Definition.—Tinea favos is a chronic fungus infection, caused by
Trichophy Schoenlemni, T. viol or Mucrosporum gypseurn,
usually Iimited to the scalp where it produces cha;acE‘enstxc ):fllo“-
1sh, cup-shaped crusts (scutvla) which bave a pcgulla{‘ ‘mousy” odof
and frequently show considerable atrophy; y, the glabrous

skin and nails may be !nvolvsd e 1o v i

m the United States and England, it occurs almost exclusivety nt
Russian and Polish immigrants. Malnutrition, filth and neglect play
important roles i the occurrence and propagation of the dx}s’c;\se.a
Symptomatology.—Tinea favosa is most camr{xin m"l 2 :c j
where 1t begms as minute, ppoint, 'y
puncta which develop into yellowish, cup-shaped, clcva!’:_q Cbr;;“;D :f
varying size, One or more hairs usually protrude from the frial G o
cave crusts (scutula) (Fig 109), and removal of (.he cru:;ts 1 e
depressed, red, moust bases. The hair soon becomes involved, apg‘c o
lusterless and ultimately sheds, If untreated, the disease sprzz. e
over the scalp with resultant scarring and baldaess. In contradistn
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PSRRI SO S

(Fig. 110) and it is important that it be recogrized as a type of tinea
favosa,

Fig 109 —~Favus of scalp showing atrophy, alopecta and scutula (After Andrews,
Diseases of the Skun, 2d ed , Philadelphia, W B Saunders Co)

Tinea favosa of the glabrous skin produces vesicular, papular and
- ™ - -~ - .

ndistinguishable from other forms of tmea ungum
Differential Diagnosis,—The diagnosis 1s easy when the lestons
show the typical yellowish scutula, have a “mousy’* odor and show
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Fig 110 —Scaling seborrheic type of tinea favosa.
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Fig 111 —Tinea favosa of glabrous skun showing typical scutula (Photo by Dr
Cram from MacKenna, Diseases of the Skin, Batliére, Tindall & Cox )
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fluorescence with the Wood's light. Tinea capitis due to other fung
should be considered, but can be excluded by the tormation of scutul:
and the “mousy™ odor in tinea favosa. If atrophy is marked, pseudo
pelade, lupus erythematosis or fupus vulgars must be considered.
Seborrheic eczema and pyodermias of the scalp also may simulate
tinea favosa.

Prognosis.—[n well-treated cases, the ultimate prognosts of fayus
of the scalp 1s favorable, but considerable scarring may have resulted
before treatment was begun, The prognosis in favus of the glabrous
skin is the same, but infections of the nails are very difficult to cure.

Treatment.—Since the hair is involved n almost every wstance of
favus of the scalp, EPILATION of the hair is essential. Such epilation
is best performed by x-ray therapy, mn the hands of one espectally
trained 1n its use, employing the MacKee technic. Remaining hairs
must be epilated manualy, and ointments, such as those described
for tinea capitis, should be rubbed in well and not merely applied
locally,

For the treatment of the GLABROUS skIN, the use of warm, wet
compresses, mechanical removal of the scutula and the application
of surtable ointments are satisfactory,

Involvement of the NawLs requires evulsion of the affected nail,
followed by fractional x-ray therapy and local application of oint-
ments.
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Chapter XVII
IMMUNOLOGY OF THE DERMATOMYCOSES

Serology.—Attempts to demonstrate agglutinins, precipiuns or
complement fixing antibodies in the sera of patients with superficial
dermatomycoses have resulted uniformly in failure, Such farlures
may be technical in origin since the preparation of standardized
antigens from n}oldhke cultures 1s difficult and such antigens may
lack the sensitivity required to give positive results in the test tube,
On the other hand, the lack of antibody production may be due 10
the fact that the infection is superficial and the body cells are not
stimulated to produce excess antibodies in sufficient amounts to be
detected in the circulating blood.

Ayres and Anderson, in 1934, d that ci

bodies could be d d in patients with epidermophytosis
1f phytids alsa were present. Such antibodies were demonstrated by
noting mhibition of growth of the fungus on Sabouraud's slants con-
taining 8 per cent of the patient’s serum Lewis and Hopper, how-
ever, obtained irregular results by using this method, and observed
that samples of serum from some normal individuals also caused
{ungistass, "

Hyp itivity.—The development of hypersensitivity
to the fungus or fungus producis 1s a comphcating factor in many
patients with superficial dermatomycoses, and such hypersensitive
patients show skin reacttons when tested with fungus vaccif}c, “Tei-
chophytin” or “Qidiomyetn.” Immediate “wheal-like™ reaction may
be obtamed 1n a few patients, but 1 most instances the delayed type
of reaction appears mn about twenty-four to forty-cight hourss, a1
which time the skin at the site of injection appears erythematous, ar'\d
may persist for several weeks as a patch of eczematoid dermatitis.
The immediate wheal-like reaction can be transferred passnely by
using the Prausmiz-Kustner technic; the delayed type of reaction s
not passively transferable.

De Lamater and Benham have studied the problem of cutanedus
sensitization 1n experimental antmals and have reviewed critically the
literature on the subject. Infection was produced n guinea pigs, and
the anumals were re-noculated at varying times after heahing of the
primary lesion The lestons produced by re-inoculation resembled the

P
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primary lesions except that they developed more rapidly, healed more
?U}ck]y and fungi could be demonstrated only rarely in the secondary
esions,

T‘. atop ’tljds.~Der atophytids are dary eruptions oc-
cureiag fa specifically sensitized individuals as a vesult of the hema-
togenous spread_ of fungi or their allergenic products from a primary
I’z:i:us'.‘ In a‘paflent with dermatophytids, a primary funeus lesion

tuiomyan * duch *ids™ may follow irritation of the pn'r}m}y focus
brought on by trauma or overireatment, and disappear after cleariog
of the fungi from the primary lesions. That “ids™ may result from
actual transfer of fungus elements through the blood stream has been
demonstrated occasionally by blood culture,

The fingers and hands are the commonest sites of the *id™ erup-
fian (Fae 1153 ofhas 2L e P 2, S e m

a sertes of vesicles (pomphlox type) appearing along the sides of the
fingers or grouped vesicular lesions on any of all parts of the body
but particularly on the fingers and hands. (Fig 114 Such vesicles
are tense, edematous and filled with clear or cloudy flnd The vesicles
may be deep; they usually itch intensely and sometimes are paintul
Secondary infection, lymph and lymphad: may developas
the acute phase subsides and scaling patches, resembling mcma.toid
dyshidrosis, may form. O Uy, frank d ard erysipe-
{oid lesions are seen

TREATMENT is directed primanly to the initsal focus and must be
conservative to avoid exacerbation of the *id” eruption, Such second-
ary eruptions should be treated by warm, wet compresses, such as
saline or boric acid solstion, soothing fotions and creams The
affected parts should be protected, soap and water avorded and dé-
brdement and rest supplemented by efforts to aveid secondary

infection.
Calcium gluconate, mjections of whole blood and roentgen l.htn.xpy
may hasten the and aid in d Deser 1
th extreme caution.

by vaccine, if attempted, must be donc w1
Trichophytin and Oidiomycin Tests.—S
tard °T:

ensitivity ts .(eilcd for by
the ofa o ph

* or “Ordio-
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Fig. 113 —G srouped folhcular paputo-

vesicular response
9
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tmycin” vaceime. Commercial preparations, such as those prepared
by Lederle and Metz are satsfactory and are better standardized
than autogenous vaccines prepared in local laboratories A dilution
of 1:1000 usually ges a specific reaction although a 1:100 dilution
foay be n:ccssary to obtan a positive reaction One-tenth cc of thc
diluted “Trichop " or *Ond) in® 15 injecied
and observed after 15 minutes for an immedsate wheal reaction, at
24 and 48 hour intervals and later ('cr the dcl:\):d erythernatous or
Delayed develop as much

as a week later Stenile bm\h may be used as a control.

Desensitization.—In persons found to be sensitive to preparations
of “Trichophytin™ and “Oidiomycin,” it often 1s desirable to attempt
desensitizatson as an adjunct 1n treatment. Although there 15 con-
ﬂd:rabk controversy as to the value of such dcsensmmnon therapy,
1t 1s a justifiable measure n 1 which are not
responding to regular treatment

The dilution of the vaccine to be administered depends on the re-
action of the mdividual when shin tested, but the dose may be mods-
fied, depending upon the reactions obtained during the course of
treatment In patients giving a 4-plus reaction, concentrations no
Tugher than 1 10,000 should be used for the matsal imyections to avord
violent reactivations of the *1d™ reactions, In genera), the dilutions
of vaccine and sch of therapy ded for di
tion 1n the dermatomycoses are the same as those outlined 1n the
desensitization of patients to the systemic mycoses (See desensitiza-
tion schedule under North American blastomycoss )
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Chapter XVl
MYCOLOGY OF THE DERMATOMYCOSES

The dermatomycoses are caused by a closely related group of
fungi, th.e Dermatophytes, which produce only superficial infections
of the skin or its appendages and do not invade the deeper tissues or
the internal organs. N

At first, certain organisms were described and classified into a num-
ber of genera, including Microsporum, Trickophyton, Achorion, Epi-
dermophyton and Endodermophyton. Under each of these genera
species were placed according to the gross appearance of the fungi in
culture and the clinical characteristics of the lesions from which they
were jsolated. This method of classification resulted in confusi
since it permitted identical fungi to be placed in different genera
according to the types of lesions from which they were isolated, and
difTerent fungi isolated from similar lesions were placed in the same
genus irrespective of their cultural charactenstics. A classification was
then proposed which would take jnto account only the culteral char-
actenistics of the fungi as they developed on artificial meda. Such
classificattons, however, resulted in increasing the confusion because
several new genera were offered in the place of the old fanuliar names
and not enough attention was pard to the morphologic rariations
which occur 1n cultures of the dermatophytes.

A simplified classification has been made posstble recently by cul-
turing the fungus and selecting certain specific morphologic teatures
as entena for generic differentiation. By this method Emmons clearly
showed that only 3 genera need be considered, Microsporum, Tricko-
phyton and Epidermophyton, each of which can be distingutshed mor-
phologically by its conidia and other accessory structures The num-
ber of species has been reduced by Langeron and Milochevitch, 05.1
and Kawatsuré and others who have recognized as vanations of valid
species several fungi described elsewhere as new species. (Table vy

el - Lol =um - pressiannnn af infected

. Le e e e . avsed
. . - - scalp

sﬂm.dd be epilated by forceps Skin lesions should be cicaused with

70 per cent alcohol and material obtained by scraping the edges of

the inflamed areas with a scalpel, the edge of a shde or any avaifable
243
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scraper, The tops of vesicular lesions should be removed by meaas
of small, curved manicure scissors. In scraping lesions of the toe
webs, macerated areas should be avoided and the materiat taken from
the edges of the lesions along the healthy skin of the toes or bottom
of the foot. In obtaining material from infected nails, friable or dis-
colored areas should be selected and scraped with the edge of a
microscopic slide or scalpel; débns beneath undermined areas or
under thick, hyperkeratotic natls also should be studred.

Tasee V. DERVATOPHYTES

Trichophy ton Malmxt:n 1845 Aficrosporum Gruby, 1843
ar—Skin—Nals} {(Hair—Skin)
Al Gypseum Group 1. M. Audoulni
1. T. mentagrophytes 2 M. canis
B Rubrum Group 3 AL pypseurn
" rubrunt
C. Cratenform Group
T. tonsurans
4 T. epilans
5 T Sebourawdt

6 T sulfureum
D Favform Group
. T Schoenieim
3 T. concentricum 1 E.floccosum
9 T. ferrugineum
10 T vielaceum
E. Rosaceun Group
11, T. Megmm

Epldermophyton Sabouraud, 1910
(Skin—Nails)

AW nar,

o Far A cant avame mattae Lo Al L Tolaty s

heated. A clue to the genus Trichophyton or Mmm.rpo;um may be
obtamed from the appearance of the fungus in the INFECTED HamR,
but species rdentificatron can be made only after the fungus has been
ssolated n pure culture Spectes of Microsporum, Trichophyton ot
Epidermophyton present 1dentical appearances 1n infected skin or
nails, and genenc or specific 1dentification can be made oaly by cul-
ture The of the d m nfected ials is
descnbed below,
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A. Trichophyton Species of Trichophy ton attack the hai
pm_ls. lnfecteq hairs may show unhrospbres arranged mh;;llrr‘nsll:‘lnr::‘:
inside the }mxr (cndgthri( type) or arranged mvparallcl rows outs
side the hair (ectothrix type) and appearing either as chams of smal]
arthrespores (microides type) or chatns of large arthrospores {megt

&

i1

o he, N
5
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)
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~

S el

b v Ll e N Lenld i b

Fig 115 —Infected harr A Microsporum Small spores forming sheath around

hair x 110 B Trichopinton Paraliel chains of arthrospores inside hair (endo-

thrx) x 170 € Trickophvton Favus hair showtng mycelial elements and numer.
ous bubbles which are characteristie % 220

spore type) (Fig. 1158, C) In the skin and nails, species of Tricho-
phyton appear as d, b hing mycehal el which may
or may not break up into arthrospores (Fig 1164 ) Such forms are
indisingwshable from those of Microsporum and Epidermoph) ton

B. Microsporum Species of Microsporum attack only the hair and
skin Infected hairs show the fungus as @ mosawc sheath of small
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spores surtounding the hais shaft, (Fog. 1154.) In the skin, the fungus
appears on'y as segmented, branching myce ial elements and cannot
be distingushed from those of Zrichoplyton and Epidermophyion.
(Frg. 1164.)

.
e

.oy
)

Fig 136 —~lafected skin 4. Branching hyphae that mught yield w cutture
Bpecies or faccosum 2
B Typical clase septate hyphae of Trichaphyton comenirirym 1 skon x 450

Moszic fungus An artifact often seen wn patasstum hydroxide prepararions
of skin x 200

C. Epidermophyton The bair s not snfected by Epidermophyton
which attacks only the skin and nasls The fungus appears i such
materials as segmented, branching mycelial elements, identical m
appearance with the forms seen m Microsporin infections of the
skin and Trichophy tom wfections of the skin or aads {Fig 1164)
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Fig. 1170 of the genus Trichoph; A Racquet
byphae and nodular body. B, Multseptate, clavate macrocomdia €. Spraled
byphae X 375. D. Comidiophores which produce clusters of microconudia (en
grappe) X 375. £ Hyphae with fateral microcomdia (thyrses) X 375,
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Fig 118.—A Trichophyron memaqm,:huu (syrscum type} on Sabouraud >
glucoseagar B T I s glucose 2gar
CcT type) on s glucose agar O T
rabrum on Sabouraud’s glucose agar.
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conidia, 4 to 6 gin width by 10 to 504 in length (Fig. 1178) Other
structures, such as racquet mycelium, chlamydospores, nodular
bodies and coiled hyphae, also may be seen.

I. Gypseum Group.—The cultures are powdery to granular, light
buff to rose-tan in color, and may vary from a flufly, cottony type to
velvety and pure white. The reverse of the colony is wine-colored to
brownish. (Fig. 1184, B, C.)

Powdery and granular cultures develop numerous microcontdia m
clusters and singly on the hyphae There usually are cotls, nodular
bodies and chlamyd but few idia. Cottony colonies
develop such structures to a lesser degree and may show none of
them. A single species with numerous synonyms is ptaced in this
S"}‘jp- .

h tagrophytes (Robin) Bl d, 1896.

M, phytes Robin, 1853; Ackorion
Quinckeanum Dlanchnrd 1896; hlrlroplu[on fehnewm Blanchard,
1896, Trichophy ton gypseum Bodn, 1902; Trichophyton equinum Ge-
doelst, 1902, Trichoph) ton granulosum Sabcuraud, 1909, Trichophy-
ton radiolatum Sabouraud, 1910, Trichophyton lacticolor Sabouraud,
1910; Trichophyton niveum Sabouraud, 1910, Trichophyton radians
Sabouraud, 1910, Trichophy ton denticulatum Sabouraud, 1910, Tri-

P ) 3 5 p S
Sabouraud, 1910, Trichophy ton asteroides Sabouraud, 1910, Tricko-
phy ton interdigitale Priestley, 1917, Trichophy ton “C” Hodges, 1921;
Tnchophvion Kaufmann-WWolf Ota, 1922; Trichoph) ton pedis Ota, 1922

II. Rubrum Group.—Cultures are cottony to velvety but some-
times develop a powdery appearance. Reddish to purple pigmenta-
tron develops on the reverse of the colony and may spread into the
margmal hyphae. Occasionally, the aeral mycelium becomes pinkish
1 color m old cultures, (Fig. 118D.) Primary cultures develop num-
erous mucroconidia in clusters and singly along the hyphae, few

—Epidermophyton rubrum Castellam, 1910, Trichophyton purpureumn
Bang, 1910, Epidermopliyton Pernets Castellany, 1910, Trichophyton
rubidumt Priestley, 1917; Epidermaphyton salmoneum Frolano de
Mello, 1921; Trichophyton “A” Hodges, 1921; Trichophyton “B"
Hodges, 1921, Trichophyton marginatum Nuwyjs, 1921; Trichophyton
plurizomforme MacCarthy, 1925, Trichophyton lanoroseum Mac-
Carthy, 1925, Trichophyton coccneum Katoh, 1925; Trichophyton
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spadix Katoh, 1925; Trichophyton multicolor Magalhaes and Neues,
1927; Trtchophyton Kagawaense Fujii, 1931,

1IL Crateriform Group.—Cultures show various degrees of heaped
or sunken central growth with folding of the surface. The colonies
are velvety to powdery and may vary in color from white, cream,
yelfow, primrose or red to brown.

[ » ies show rumerous microconidia

. . T * *on short sterigmata, and micro-
o ** croconidia are rare or lacking.
Chlamydospores are found throughout the culture, and terminal
swelling of the hyphae into club-shaped ends s frequent. The crateri-
form group has four species, each with numerous synonyms.

1. Trichophyton tonsurans Malmsten, 1845,

The colony at first appears velvety and whte but becomes powdery,
develops a cream to yellow color and, characteristically, shows a cen-
tral depression with elevated rim forming a crater. DifTerent strains
vary shightly by being more folded, dry or cracked on the surface,

ke AR DR Ry AR

N et . “ooa v =Tricho.
. n Sabou-
. ‘ = hophyton

umbilicatum Sabouraud, 1910; Trichophyton regulare Sabouraud,
1910, Trichophyton exsiccatum Sabouraud, 1910, Trickophyton
polygonum Sabouraud, 1910

2, Trichophyton epilans Boucher & Mégmn, 1887

The colony at first appears somewhat cratenform, but becomes
crumpled with irregular folds, assuming a cerebriform surtace. The

color 1s at first white but turns cream to yellowish, the first velvety
. L. Lt T e e eeeldd amd graantar with irreg-

The colony at first 1s small, hemispheric and velvety with few cen-
tral proiections of tufts of hyphae (coremta) Later it becomes pow-
dery, heaped (acuminate) and the white color changes to cream of
- CH it 2 £ e e AP wAlat

' chard, 1896. Synomymy.—-
Trichophyton pilasum Sabou-

raud, 1910.
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4. Trichophy ton sulfureum Sabouraud, 1910

At first, the colony is velvety with a central red nodule, the rest of
be cultwre showing o debeate pnmsose color, Lates 3t becomes
pewd:ry, folded with smoali central crater, and becomes sulfur yellow
n color. The central reddish pigment is lost on transfer, but the
sulfur yellow, pawdery aspect parsists,

1V. Faviform Group.—Cultures of this group are slow growing,
plabrous, waxy, heaped and folded. Later, the surtace may becorme
covered with velvety mycehum, The pigmentation varies greatly and
may be white, yellow, brown, orange or violet,

Micsoscopicaily, onty hyphat sweiling and numesous chlamydo-
spotes and so-called “favic chandeliers™ ¢an be seen in some species
Microcomdea of the Trichophyton type have been reported occasion-
ally in most species. This group has four species, each with numerous
synonyms.

t. Trichophyton Schoenlewi (Lebert) Langeron and Milochevitch,
1930,

The colonses at first are heaped, glabrous and cerebnform and ate
yellowssh-white to brownish in color. (Fig 1194 ) On transfer, the
surface becomes velvety, heaped and wrinkled with many radiating
grooves. (Fig 1198}

b - + ¥ are supposed to be of
b e, =+, Langeron and Mioche-
vm:h 193()‘ Synnnymy ——Oldmm Schoenfeini Lebert, 1845; Ackorion
Schoenletns Remak, 1845, Tnchophyron album Sabouraud, 1908;
Tr hytort ockraceur Sabi 1908; Trichophvion discofdes
Sahouraud \910

Y

um B

The cclcny 1s heaped, deeply foided, glnbrous and white at first,
but becomes deep brown in the center with cream-colored, semewhal
pawdery periphery; it may be grossty and microscopically 1denticat
with many strasns of 7. Schoenlerm (Fig, 119C, D.) The pigment in
the agar becomes deep amber 1n color.

Tric h
?':chonhylan M.mmm Castcllam, 1905 Tmhaphymn Cnmz[(am

N s ST

Mansare Castellam, 1519, Endodermophyion tropicale Cas‘(c\lani.
1919, Endodermophyton Rogueties Fonseca, 1925
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Fig 119.—A_ Trichophston_ Schoenleum, primary 1solation on Saboursud s
glucose agar B T Schoentein afiet several transfers on Sabouraud's glucose 3g37
C. T concentricum on Sabouraud's glucose agar, twenty-seven days D. T
concentrscum on Sabouraud's glucose agar, forty days E T ferrugineum on
Sabouraud's glucose agar F T violaceum on Sabouraud's glucose agar
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3. Trichophyton ferrugineum (Ota) Langeron and Milochevitch,
1930

s e e P
- - ]
The pigmentation at this time may appear in zones.

Tnchophylon Icrruymeum (Ota) Langeron and Milocheyitch,

930. Ona, 1921; Microsporum
Japonicum Dohy andl\amb:) ashl, 1921; Microsporum aureumTakeya,
1925; Microsporum orientale Carol, 1928.

4. Trichoph) ton violaceum Sabouraud, 1502,

The colony at first is heaped, folded, glabrous and waxy, and
violet in color. Later, it may become velvety as aerial mycelum
dcvelops {Fig. 119F)

Tri h rviolacettn Sab d, 1902.5; Tricho-
phiion glabrum Sabouraud, 1902, Achorion yviolaceum Bloch, 1911;
Trichophyton Goursdli Catanei, 1933

V. Rosaceum Group.—Colonies at first are cottony to velvety and
pure white fn color. Later they become pale rose to delicate pink,
and the reverse of the agar is a ““currant violet™ or “raspberry rose.”
Somc strains bcccmc sommhat cerebriform and the surface cracks

dra occur 1n clusters and singly;
there are few macrocomdm racquet hyphae and chlamydospores
are seen

Thus group s difficult to place. Achorion gallinge Sabouraud, 1510
(Eprdermophyton gallinae Mégnin, 1881) is said to differ from Tri-

PPN - o 1oanen e e e .

dentified as T. rosaceum {(Fig. 1434, B) This error should be
avoided

If Eptdermophyton galimae Megmun, 1881, 15 the same as Tricko-
phyton rosaceum Sabouraud, 1910, then the correct species name
would be Trichophyton gallinae (Mégmin, 1881) Blanchard, 1896,
However, Trichophyton Megnim Blanchard, 1896, is the most
fanuliar name for the group and is retained for the present.

This group differs only shightly from the “rubrum group,” aud
contains a s ngle species with numerous synonyms. :
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Trichophyton Megnini Blanchard, 1896,

The colony is cottony to velvety and white at first, but later be-
comes pale rose with the agar becoming wine red to violet in color
due to the diffusible pigment.

Microscopically, microconidia are borne singly along the hyphae
and .rdr'e]‘}_/ in clusters, }}acquet‘ hyphae, chlamydospores and small
- tonymy.—2Epi-
| . roseum Bodwn,
1902; Trichophyton rosaceum Sabouraud, 1909; Trichophyton vinosum
Sabouraud, 1910; ?24chorion gallinae Sabouraud, 1910

MICROSPORUM
(Gruby, 1843)

Cultures of Microsporum develop cottony, wooly, matted or pow-
dery aerial mycelium varying in color from white, bufl to deeper
shades of brown.

Microscopically, the large (8 to 15 z in width, 40 to 150 4 in
length), multicelled, rough thick-walled, spindle-shaped macro-
conidia (fuseaux) immediately rdent:fy the genus; single-celled, small
(3 to 6 p), clavate microconidia are borne along the sides of the
hyphae, sessile or on short sterigmata, Racquet hyphae, pectinate
hyphae, nodular bodies and chlamydospores also are found, Only
three species are to be found n this genus

1. Microsporum Audouini Gruby, 1843

The colony 1s slow growing, consisting of close matted, vehety
aenal mycelium, light gray to brown in the center sath radiating
furrows (Fig, 1204.) The reverse of the colony is reddish-brown to
orange in color, 5

Mucroscopically, a few large, multiseptate macroconida, typical
of the genus, are seen in primary cultures, These farge, spindle-shaped
conidia are never numerous in this species and soon disappear. (Fig
120B.) Microcomdia borne laterally along the hyphae are clavate,
single-celled and sessile or on short stegmata Racquet mycelium,
pectinate hyphae, nodular bodtes and chlamydospores are found.

Microsporum Audouini Gruby, 1843, Synonymy.—Trichophy -
ton decalvans Malmsten, 1848, Microsnorum sillosum Minne, 1907,
Microsporum umbonatum Sabouraud, 1907, Microsporum velveticum
Sabouraud, 1907, Microsp tardum Sab d, 1910, Micro-
sporum tomentosum Saboutaud, 1910, Microsporum depauperarun

Guéguen, 1911
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2. Microsporum canis Bodin, 1902.

The colony develops quickly with a cottony to wooly aerial mycel-
ium which becomes powdery and buff to light brown in the center.
(F1g. 1214.) The reverse of the colony is reddish-brown to orange 1n
co'or,

C

Fig 10—A Microsporum Audouni on S:bourauds glucose agar B M
Audowni p 0 C M gypseur on
Sabouraud's glucose agar X PN Sspoeum mulhseptate, clipsod macror
comdia X 250

large, mul dle-shaped,
rough thick-walled macrocomudia are seen (Fig, IZIB) In pnmary
cultures, few small, single-celled, clavate microcomdia are found
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Racquet hyphae, pectinate hyphae, nodular bodies, chlamydospores
and, rarely, coils are found.

Microsporum canis Bodin, 1902. Synonymy.— Microsporum
felinewm Mewborn, 1902; Microsporum equinum Guéguen, 1504,
Microsporum lanosum Sabouraud, 1907; Mierosporum canmum Sa-
bouraud, 1908; Sabouraudites lanatus Le Basque, 1933; Microsporum
Stillianus Benedek, 1937; Microsporuns aurantiacum Conant, 1937;
Microsporum  pseudolanosum Conant, 1937; Mucrosporum simiae
Conant, 1937; Microsvorum obesum Conant, 1937.

3. Microsporum g3 psewrn (Bodin) Guiart and Grigorakis, 1928

The colony is fast growing, becoming powdery and bufl to hght
brown in color. (Fig 120C.) Some strains develop a white, wooly
aerial mycelium which later becomes powdery and hight brown in the
center with radiating furrows. Reverse of the colony 1s reddish-brown
to orange in color, i

are found.

Vgemramonsimg w papein DA £ o= gnd Grigorabs, 1928,
' ’ 3 Microsporum fulvum
' Horta, 1911; Micro-

um  scorteum Pn'csllcy', 1918,” Microsporum xanthodes Fisher,

f
spor,

1918,
EPIDERMOPHYTON

(Sabouraud, 1910)

In gross appearance, the cultures are characteristically \elvcty" to
powdery, with central radiating furrows, and greenish-yellow in
color
Microscopically, the only conidia produced are the large, clavate,
multiseptate, smooth thin-walled macrocontdia. In the myechum,
chlamydospores and racquet hyphae are seen Only a single species
15 placed in this genus.
Epidermophvton floccosum

0,

193
The colony is at first whit¢ and granular with 2 small central tult

clvety dery, with
of mycehum, Later, the prowth becomes veliety to pow v
numc‘rous radating furrows, and greemsh-yellow 1o color ‘\\'h:;:s
stenle (pleomorphic) aemal mycelium develops 10 about 3 we
and spreads over the colony (Fig. 1224)

(Harz) Langeron and Milocheviteh,
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Microscoprcally, the large, clavate, multiseptate, smooth thia-
walled macroconida identify the fungus. Such macroconidia are
borne smg]y from the hyphae or m typical clusters. (Fig. IZZB) No
microconidia are developed, Chlamydospores ate abundant in old
cultures.

Epidermophyton floccosum (Harz) Langeron and Miloche-
vitch, 1930, Synonymy.—Trichothecium floccosum Harz, 1870 Arm-
thecium floccosum Harz, 1871; Trichoph intertriginis S
l905, Trickophyton mgmna[: Sabouraud 1907 TII(‘prh) ton eruris

1! 1908; Epi P 1910;
E,, idermophy crun: Castellam and Chalmers, 1910; Epidermo-
phvton plicarum Nicolau, 1913; Epidermophyton clypetforme Mac-
Carthy, 1925,
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Chapter XIXY
PIEDRA

(Black Piedra, White Piedra, Tinea Nodosa, Piedra Nostros, Tricho-
mycosis Nodularis, Trichomycosis Nodosa, Chignon's Discase,
Beigel's Disease)

Definition.—Piedra is a fungus infection of the hair, characterized
by the presence of stony hard nodules afong the hair shafts and
caused either by Piedraia Hortal (black piedra) or Trichosporon
Beigelii (white piedra).

Geographic Distribution.—“Black predra” is found in South
America (Brazil, Paraguay, Colombra, Argentina, Uruguay, Dutch
Guiana, British Venezuela), Java and Cochinchina, (Fig. 123)
“White piedra™ 1s found in South America (Brazil, Paraguay, Colom-
bia, Argentina, Uruguay, Venezuela), Central Europe, England and
Japan (Fig. 124}

SYMPTOMATOLOGY

Piedra, which 1s mited to the haurs of the scalp, beard and mus-
tache, causes no discomfort to the patient since only the shafts of the
hair are mvolved, The concretrons are fismly adherent to the hair
shaft and may be so small that they can be seen only with the micro-
scope. The larger nodules are visible, easily palpated and cause a
gritty feeling when the hair 1s drann through the fingess A shap
metallic sound ts produced when the hair 1s combed

“Black piedra,” which 1s confined almost exclusively to certain
tropical regrons, 1s endemic in certain areas, especally those with
abundant rawnfall, Piedraia Hortai affects only the hairs of the scalp
where 1t invades beneath the cuticle, then expands and rupferes to
spread around the hawr shaft, forming dark brown and black
nodules, (Fig. 125.)

The rarer “white predra™ occurs sporadically m the temperate
regions but occasionally can be found in the tropics The nfection
occurs on the hair of the beard and mustache, the nodules are hight
brown in color and less firmly adherent to the hair shaft Itss thought
that T Beigeln ifection can occur only 1n a previowshy Jamaged

harr,
253
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Fig, 125 —~Black predra A Infection starting under the cuticle X 177, B
Fungus beginning (0 surround hair X 177 C Hair encircled with black nodule
of Piedraia Hortar X 177
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.AlthOugh several species of fungi have been described as causing
piedra, the consensus is that only 2 fungi need be considered: Predraia
Hortai (Brumpt) Fonseca and Ledo, 1928, and Trickosporon Beigelt
(Rabenhorst) Vuillemin, 1902,

Direct Examination.—Infected hairs should be cut off and ex-
amned in a 10 per cent p ium hydroxide p i

The nodules caused by P. Hortai vary in size and are discrote with
normal hair between them. The nodules consist of a tightly pached
stroma of dark brown, dichotomously branched hyphae, 4 to 8 « 1n
diameter, which scem to be held together by a cement-like material
The hyphae have numerous septations at such close intervals that
the chains of stout, thick-walled cells resemble arthrospores A
crushed nodule reveals numerous asci containing 2 to 8 single-celled,
fusiform, slightly curved ascospores with a single polar filament at
each end,

The nodules caused by 7. Beigeli also are variable in s1ze but are
softer and more easily detached from the hair. The nodules are not
as diserete as those of “black piedra,” and the transparent greenish-
tinged mycehal mass is seen to extend along the hair as a sheath,
The infected hair may show only a ratsed cuticle, but more often 1t
1s altered severely, producing trichorrhexis or trichoptilosis, The
hyphae tend to lie perpendicufar to the surface of the hatr and seg-
ment into round, oval or fectangular cells, 2 to 4 p 1n dixmeter but
occasionally as large as 8 u. Budding cells (blastospores) also are
seen in the mycehal mass which contams no asct Gram-positne
cocei frequently are found in the fungus mass

Cultures,—P. Hortal grown on Sabouraud’s medium at room
temperature develops as adherent greemsh-black to blach colonies
which are elevated in the center or are flat, glabrous or smooth 10
cercbriform Microscopic examination shows dark, thick-walled,
closely septate hyphae contaning numerous chlamydospares of
swollen, wrregulacly shaped cells. Asct and ascospores develop acca-
stonally in cultures and resemble those scen on direct examtation of
infected haus

Colotues of T- Bergelif on Sabouraud’s medium a1 room lempera-
ture develop rapidly and appear first as a cream-colored, shimy
growth which 1s soft in consistency Latet, the cotony becomes finely
wrinkled and more adhesent to the agar, the center becomes heaped
and the color becomes a hittle darker {Fig 126))
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Mycologic Daagnosis.—The noduies of predra can be disinguished
trom those of aullary tichomycosis by direct since the
hyphae in piedra are wider (2 to 4 ) than those seen in trichomycosis
{1 g or less)

fig 126 —Trichosporon Beigelin Cifture on Sabouraud s slucose agat, thirty-five
days, a1 1o0m temperatute

Piedraia Hortai (Brumpt) Fonseca and Leio, 1928 Synouymy.—
Tnchosporum Horta: Brumpt, 1913, Trichosporum paraguayo {yeta-
ware and Gatt, 1928, Piedrara Sarmentor Pererra, 1930; Predrara
venezuelensis Brumpt and Langeron, 1934, Predraia surinamensis
Dodge, 1935, Piedrata javanica Boedyn and Vesbunt, 1938

w
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Trichosporon Beigelii (Rabenhorst) Vuillemin, 1902, Synon-
ymy.—Pleurococcus Beigelli Rabenhorst, 1867; Trichosporon ovoides
Behrend, 1890; Trichosporon giganteum Unna, 1895; Trichosporon
cerebrgformz.(Kambayashi) Ota, 1928; Trichosporon granulosum
(K.ambayashl) Ota, 1928; Trichosporon humakuaquensis Mazza nnd
Niiio, 1933; Peedraia colombiana Dodge, 1935; Trichosporon minor
Ledo, 1940,

DIFFERENTIAL DIAGNOSIS

Piedra is differentiated from trichomycosis nodosa, trichorrhexis
nodosa and the nits of pediculosis capitis by microscopic examina-
tion of the nodules,

PROGNOSIS

The lestons usually can be cured by local treatment, but re-infection
may occur.

TREATMENT

Vigorous shampooing daily should be followed by application of
a solution of bichloride of mercury (1:2000). The beard and mustacke
should be shaved and bichlonide of mercury solution or ammoniated
mercury ointment (3 per cent) applied.

REFERENCES
Aars, C. G.: Piedra. Arch. Denmnat & Syph, 22.401, 1930,

Behrend, G.: Ueber Trichomycosis nodosa {Juhel Rénoy), Piedra (Osono). Berl
Kkl Wehnschr , 274

54, 1890,
genero Trichosporon Rev. Med Cor. do Brasd, 38:254,
1930,
Fonstes, O da, Ir., and Area Lelo, A. E de- Sobre as cogumelos da piedrs
brasilara Mem, Inst Oswaldo Cruz., suppl, 4,124, [338
f1orta, P. Sobre uma nova forma de predra Mem Inst Oswaldo Cruz, 3 87,
1

91

Koeedles, W .. Tinea Nodosa (Piedra) of the Scalp. Arch Dermat. & Syph.
39 121, 1939.

Mackinpoo, I E, and Schouten, G. B.. Imestrgaciones sobre las enfermedades
de 105 cabellos denominadas “Predra ** Arch. de lasoc de Brol de Montevideo,

2
N 12.2%1' 1194 - temmnt af Mugease of the Harr. St Lows, The

i

« nentoi o, sp Rev Med Cr



Chapter X X

’““C“O.\WCOS\S AX!LLAR!S

(Leparhnr, Tnch is Nodosa , Trt chnm)com Ppalmellind, Tri-
chomycosis Ch ommm Tn chon rdias Axlllam)

Definition— Tnchomyccus axians 1§ 2 fungus infection of the
axillary and publch'.un, caused bY Nocardia enuls (Cas(eﬂam, 1911)
d chara e ava), red

aur shaft
Distﬁbu(inm/The Qusease 18 more preva\em 1n the
temperate climate thatt is genera\ly realizeds putitis MOrS widespred!
nthe lmp\cs\\her: heat and moisture favor the gmvﬂh of the fungus

The fectiod jnvolves on aly the shafts of {he haws 18 the axtiary
and pubtc fegions- The n nodu! \cs are yelows red of plack and are dis-
crete and scalier ed along ¢he hait T
sheath alons the hait. Fig \2‘1) The concreuon e hard and
firmly adherenl and maY wnclude cortical fibers S10CC {he cortex of
the hair S i’ vaded by the fungus The hat appears usterless and
potle and bre aks easily. The mfcchcn does 0Ot extend 10 the ro0ls
or involve the su prrounding S c mon L of nod!
15 yellow in cotor, the ed 308 black yaneties following 12 the order
named. The red an nd black cotors are pmduced by assocu(ed p\gmem.-
producing bactend.
MYCOI.D

Trichomycoss s axillans 15 € y N tenuts (Caste! tellant, 1911)
The fupgus 1% said to be the on\y oxg 1sm found 18 ‘nodules of the
yellow of agava” vanety The fungus % f und assocated wath a 1ed

a” Vi 1w

g cOoH o

Direct Blminamn.—lniec(ed haws showid be obtaed for i~
croscopic €x2 amination snd placed 02 ashdein? arop of 10 2T cent
tassm 1 hydromde and examist ned undet 2 caver glass “The prepd”
ration ™2y e heated gently for cleaning
podules

on e comPosE ed of
delicate, shotts pranching myce! \\A\ elements, \ B or lcss 1n drametet
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Trichosporon Beigelii (Rabenhorst) Vuillemin, 1902. Synon-
ymy.—Pleurococcus Beigellr Rabenhorst, 1867; Trichosporon osoides
Behrend, 1890; Trichosporon giganteum Unna, 189S; Trichosporon
cerebriforme (Kambayashi) Ota, 1928; Trichosporon granulosum
(Kambayashi) Ota, 1928; Trichosporon humakuaquensis Mazza and
Nifio, 1933; Piedraia colombiana Dodge, 1935; Trichosporon minor
Lelo, 1940.

DIFFERENTIAL DIAGNOSIS

Predra is differentiated from trichomycosis nodosa, trichortheus
nodosa and the nits of pediculosis capitis by mi pic examina-
tion of the nodules. .

PROGNOSIS

The lesions usually can be cured by local treatment, but re-infection
may occur,
TREATMENT

Vigorous shampooing daily should be followed by application of
a solution of bichloride of mercury (1:2000). The beard and mustache
should be shaved and bichloride of mercury solution or ammoniated
merscury ointment (3 per cent) applied,
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TNCHO\WCOS\S AX“.LA}“S

(Ltpalhm. Trichom is Nodosd, Trnchomyc s Pa almelling, Tr-
chomycosts Ch manta Trichon? ardiasis Ax(llans)
Definition —-Tnchomycosu axifians infection of the
axilary and pubu: ‘airs, CaUSC! 4 by No :a dla (Cas(c\hm, 1911)
nd chara erized by (he ¢ developme! ent of ye \\ow (ﬁ:wa). (rub
of black (nigra) concretions surrounding g the e sk

Geographic D'\str'\hudon,—'\'he d'\se:sse 43 mote p alcn& 1o the
temperate € cyymate than is gcncm\\y lized, but &'\ |desprcad
10 the tropics where heat and ™ e( or the h o( {he fungus

SYM\'IO“K\'OLO GY

The mfecuon involves © only th e shafts O of the hais 10 the axtilary
and pubic regions. s. The nodu! les at: yellow, 1€ ed of back and 2r¢ dis
crete and scattered alon g the ha ¢ shaft, of they form 2 continuous
sheath along the bat- (Fig \27) ‘The concretions &1¢ hard and
firmly adherent and M3y nctude cortical fibers SINCC the cortex of
the R 18 i0v3 ded by the fungys. The hair 8P ars tusterless and
brutle and breaks eas\ly “The infection does not extend t0 the roots
or involve the surrounding sn The most common type of nodule

js yellow 1m0 color, the & ed and black yanehes following 1o the order
pamed The ered and plack colors are p(oduccd by assocmed pxgmenl—
pmducmg ‘bacteria.
NCO{D GY

Trichomycosts mu\l 4 by N renss (Castellant 191
The fungus is sa (he on\y oxg msm found ¥ fes of the
yellow o i v vaneq.y 15 found 2§ scated with @ F€
pigment- -producing coccus he o - " g with 2
Black plgmem -producing the black of "0 » vanet!

Direc jon.—1 ected hatrs sho! braned for ms
C‘GSCOpWex mmanon apd p¥ ced o0 3 ashde arop of ¥ .y cent
potassium hydroxde & d ed dcr wer £ The prep-
ration may be ‘e heated gently for cle

The nodules 0 the hars (F1g %) are osed ©

delicate, short, pranching myc a\ e\emen\s \ \ess m d\amem
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Trichosporon Beigelii (Rabenhorst) Vuillemin, 1902, Synon-
ymy.—Pleurococcus Beigelli Rabenhorst, 1867; Trichosporon ovoides
Behrend, 1890; Trichosporon giganteum Unna, 1895; Trickosporon
cerebriforme (Kambayashi) Ota, 1928; Trichosporon gramulosum
(Kambayashi) Ota, 1928; Trichosporon humahuaguensis Mazza and
Nifio, 1933; Piedraia colombiana Dodge, 1935; Trichosporon miror
Lelo, 1940.

DIFFERENTIAL DIAGNOSIS

Piedra is d i from trich is nodosa, trichorrhexis
nodosa and the nits of pediculosis capitis by mi pic examina-
tion of the nodules.

PROGNOSIS

The lesions usually can be cured by local treatment, but re-infection
may occur,
TREATMENT

Vigorous shampooing daily should be followed by application of
a solution of bichloride of mercury (1:2000). The beard and mustache
should be shaved and bichloride of mercury solution or ammoniated
mercury ointment (3 per cent) applied.
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When crushed, the short, almost bacillary forms are seen to be en-
bedded 1n mucilaginous material, The red and black varieties show
numerous clumps of cocci mixed with the bact tary forms of the
fungus.

Cultures.—N. fenuis 35 said to produce translucent colonies on
asaitic Auid agar. AMicrococcus Castellant and M. mgrescens are the

Fig” 128.—Nodule of trichomycosis axillaris Potassum hydrouide preparation

na;ncs usually applied to the pigment-producing cocer found 1n the
cadmmats @ %

b 1 . . or bacillary forms

nodules readily dif-

lcren}me trichomycosis from piedra, 1n which can be found the char-
acteristic wide, septate, thick-walled mycelial elements



127 —-Trichomvcosts aullanis demonstrating waxy fungus sheathy sur

Fig
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Fig 131.—Tinea versicolor of neck and face
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DIPTERE\TML DIAGNOsIS
The browaisp.

hered, im:gularly dnsmbutcd, furfuraccous Paches,
with or without achiromug, suggest 1he dzagnoszs. Which cap pe con-

rmed easity by MCroscopic Exammayon, € infection must be df.
femm:ncd from seborrhere dcrmau'lis‘ erﬂhmsma. Secondary 5yph-
s, Pityriasis rosea, cholasma, vitiligo, achrom Parasitics of Pardo.
Castellp ang Domingue, and tiney Corpons

I'ROGNOSIS
The Prognos;s 55 Bood if alf apeqy are treated carefully ang therapy
continued for at least ™Mo nesks afee the disappcarancc of lesions
s checked by the Wood’s Inght,

TREATMENT
Hor S03p bathg should be taken tuice daily, followeq by Vigorous
Scrubbing of the skin With 2 coarge fowcl and ¢pe application of aa
aqueoys solution of sodium hypusulme (20 per ) Vieaann f
fartanc acd 3 Pereent) afs Belps tnean” T . "

Oialment cane. - - .
may pe « - . . [P
field's oy, et +Seu0il should e avouded py
boiling 5 20 Al ttnen
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Moore, M.\ furfur, the Cause of Tinea Versicotor Arch, Dermay, &
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has been pard to the role played by pathogenic bacter: i
quently are fouma in pos Ay ‘}'.pA Seni J.-cmn:x u-hl-ch.l're.
the presence ¢ ' . . ) . '
tites to the mai . .

AF P 3y

i .
Tranuu ur suti A pLeparalion underf a cover glass reveals strands of
mycelium, spores and the characteristic swollen conidiopheres of
fungi such as dspergiilus. (Fig. 133)

Cultures—The material from the ear should be planted on
Sabouraud's glucose agar slants and the cultures held for at least
2 weeks before discarding since most of the saprophytic fungi should
develop wittun this time, Cultures for bacteria also shovld be made
by streaking blood agar plates,

Speatfic identification of the fungus presents a problem because of
the wide variety of organism that may be jsolated, In the majonty of
cases, the fungus will prove to be Aspergillus, Pencillum, Mucor ot
Rhizopus. The cultural and microscopic characteristics of such fungi
may be found in the section on contanunants,

Mjcologic Di is.—The diagnosis is establshed by the dem-
onstration of mycelium and spores in fresh preparations of material
from the ear canal.

DIFFERENTIAL DIAGNOSIS

The diagnosis 15 suspected from the chinical appearance of the
nfection and 1s confirmed easily by microscopic examination Strep-
tococcus dermatits of the ear, as described by Mitchell, may be
contusing. Seborehere dermatitis of the ear canal usually 15 assogasted
with dermatitis elsewhere on the body. Impetigo contagiosa, turun-
culosis, contact dermatius (nail polish) and alterpic affections must

be considered.

PROGNOSIS

Qccasionally, the lesions are very resistant to all forms of treat-
ment but, in general, the prognosis is considered fair to good if the
diagnosts 1s made promptly and treatment s applied diligently.

TREATMENT
The ¢ar should be kept dry, and swamming must be prohbited

unless Proper precautions are taken to avord getting water mto the
ear canal. All cecumen should be removed and the canal kept clean
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by‘l‘re?'tment dirc‘ctfd toward the removal of the supecficiat layers of

t the fungus. Included among the many med:-
cations reccmmﬂ]dcd are: gentian violet (1 per cent) in aleohol (20
per cent); salicylic acid {3 per cent} in aleohol (70 per ¢ent} and
metacresy] acetate (cresatin), It has come to our attention that an
c’mlrgly new method of treatment is being used with great success by
physicians in the Army. i
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Chapter XX1I1
ERYTHRASMA

Definition.—Erythrasma 1s a chromc fungus infectton of the
stratum corneum, caused by Nocardia minutissima (Buchardt) Ver-
dun, 1912, characterized by superfictal lesions in the axillac and
gemtocrural regions but occasionally mvolving other intertngmous
areas,

Geographic Distribution.—The discase occurs throughout the
world, but 1s found more commonly 1n the troprcs and Europe than

in the Untted States,
SIMPTOMATOLOGY

The lesions appear 45 p to pat ed, well-cire bed,
maculopaputar areas which vary from hght brown to reddish or red-
dish-brown 1n color, The color of the lesion 15 dependent apparemtly
upon 1ts age and upon the underlying prgmentation of the stin

The spreading of an infected area 15 charactenzed by the deselop-
ment of a serpiginous erythematous barder, the feston 1s not elevated
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.

et
Note absence of reaction and superficiaf character,

Fig. 134 ~Enthrasma of sufta.
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gests ¢ B ination of scales 1 10 per cent
pd!.‘!sslum hydroxide in which the minute organisms may be seen
definitely csmbhshcs the diagnosis, Tinea versicolor is not lxmucd to
the i areas and can be d under
the Wood's hight. Tinea cruris, other mycotic lestons and contact
dermatiis show more acute wnflammatory changes with vesicle
formation.

PROGNOSIS
The prognosis 15 good sf all areas mvolved are treated carefully.

Fig 135 —Erythrasma Small bacillary forms seen i skan &rapings X 1630
TREATMENT

L S S . -
(10 per cent) 1a alcohol may be sponged o twice daily, All members
of the famuly should be treated, and all Immens and clothing should ¢
faundered



Chapter XX1V
FUNDAMENTALS OF ELEMENTARY MYCOLOGY

Moest lt.:chnicians and many physicians become confused and drc-
_toumged in their attempts to study the fung: because of the variation
in gross colonies, the multiplicity of microscopic structures and un-
familiar nomenclature. Such difficulties, however, are more psycho-
logical than real, and when a few basic concepts and a few new names
have been mastered, the identification of fungi becomes easier and
more rapid than that of ordinary pathogenic bacteria,

Fungi reproduce by spores of one type or another. On a suitable
substrate, a fungus spore enlarges somewhat and germinates, sending
out one or more tube-like processes called Gery TUBES Such germ
tubes elongate by growth at the distal end and become long filaments
which eventually branch; each filament is called a HYpHA (pl. HYPHAF).

known as SEPTATE HYPHAE, Some fungi, bowever, do not develop
septations in the hyphae and are said to be Nov-SEPTATE. Non-septate
hyphae allow the nucleated protoplasm to flow umnterruptedly
throughout the tubes and are described as being COMNOCYTIC
As the hyphae continue to grow and branch, there soon develops
a mat of growth called the MYCELIUM (pl. Mycriis) That past of the
yoell which p into the sub: and absorbs food for
further growth 1s known as the VEGETATIVE MyCELIUM, that part of
the growth which proiects above the surface of the substrate 1s called
the AERIAL MYCELIUM From the aerial mycelium spores are produced
1n sery charactetistic ways, and these spores act as ﬂ}c propagatng
structures which, on disp ! to new and form
new growths. An aenal mycelium developing the reproductive spores
of various kinds 1s referred to as REPRODUCTIVE MYCELIUM The rudr
mentary type of plant structure dcscnl:cd_ a_box: is ‘ﬂ‘:_" :;:
are
m

THALLOPHYTA which 1s a large diision 01 0IE PLas aulpuvin
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Another group of simple thallus plants, the ALGAE, are also placed
in this phylum but, unlike the fungi, they contain chlorophyl which
allows them to manutacture therr own food. Fungi Jack this sub-
stance and are either saprophytic or parasitic.

Eoul=a PR A A

bactenia, in which class are placed the human pathogenic fung:
Actinomy ces and Nocarda, and (2) the MYXoMYCETES, or shme molds,
none of which is pathogenic for man

The Eumycetes, or true fungi, are divided 1nto four classes; the
PHYCOMYCETES, ASCOMYCETES, BASIDIOMYCETES and FUNGI IMPER-
FECTI. (Table V.) These four classes of fungi are 1dentified and classi-

TABLE V. THALLOPHYTA
Thallus-bodied Plants Which Lack Roots, Stems and Leaves

ALGAE FuNG1 {(MyceTEs)

Contain chlorophyl, syathesize food Do not coentain chlorophyl. are
Tom carbon dioude and water with saprophytic or parasitic
21d of sunlight. A PSEUDOMYCETES

B EuMYCETES
a) Non-scptate mycelum
1 PHYCOMYCETES
b) Septate mycehum
MYCETES
2 BASIDIOMYCETES
3. FUNGI IMPERFECTY

fied by the type of colony produced, the presence or absence of
, the type of the ch; of the spores (stze,
shape, color and so on) and the method of spore development,
whether 1n deﬁm!c frutting bodies or produced m, on or from the
mycelwm
The simplest and most primative types of colony and spore forma-
tion a re found 1n the fungt, Cr A
myces, Both fung), when grown on glucose agar at room cr mcubutor
temperature, develop soft colomes with a consistency about hike that
of a colony of of Crypto-
coccus 1n an aqueous preparation r:veals the presence of round or
oval (egg-shaped), thin-walled cells, 3 to 6 u in diameter. Instead of
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germinatng to form perm tubes and mycelium, the cells reproduce
only by budding. As the buds break off the parent cell, they enlarge
and propagate likewise by budding. Such a simple type of spore tor-
mation by budding is ASEXUAL (no fusion of nuclei takes place 1a
the formation of the spore) and the spore is called a RLASTOSPORE.
(Fig. 1364.)

Microscopic examination of colonies of Saccharomyces also reveals
round or oval cells which reproduce by budding but, in addition,
when conditions of growth become favorable for their production
also develop spores inside of somewhat enlarged cells. Such spores
usually are 8 in number and are called SEXUAL SPORES because they

SEXUAL SPORES

g ;
ZYGOSPORE
Phycomycele iE 1

38

8
* ASCOSPORES BASIDIOSPORES
Higher Ascomyctle Basidiomycete

Fig. 136 —~Vartous types of sexual spores,

develop as a result of a prmary nuclear fusion with reduction 10
chromosome number during their formation, The eell or sac which
contams the spores 15 called an ascus and the spores are referred to
as ascospores (Frp 1368) Such spores allow this fungus to be
placed 1n the Ascomy cetes which are characterized by the formauion
of ascospores (endospores in a sac). Saccharomyees 1s 3 pnmm\;
member of this class, however, because it 15 a unicellular fun;_:usd a;

docs ot praduce mycehium. The pasty type of colony produced by
unicellufar fungs which lack my r:lnlx\m and n;pn;t_![x:c;lzyoltg:;!ospam.

ally by ascospores, 1s known as 2 .
aniﬁ;ﬁ"ng .i the dr:\Jelopmcnl of fung from the pnsceliutse
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Septa sometimes occur, however, in old cultures and where the spore
producing structures are cut off, The PHYCOMYCETES are further dif-
ferentiated from the other classes by producing asexual spores inside
of swollen-structures which are developed on the ends of branches.
The terminal swollen structure is called a SPORANGIUM (pl. SPORANGIA)
and the spores contained inside of such a sporangium are referred to
as SPORANGIOSPORES, (Fig. 1384.) The branch or hypha from which
the sporangium is developed is called a SPORANGIOPHIORE. For propa-
gation, the sporangal wall breaks and the spores are freed to find

ASEXUAL SPORES
CONIDIA

153

VeV itv

Frg. 138 —Vanous types of asexval spores (conidia)

2
2

i tes where they germenate to form new colomies. Two
:xb‘c s.u.bs(m' T v e 1 mamams amdongmac yithin

the . Lo . . .

= fungy,

- pame

P . .
' - R o
Ve e PR TR

‘ g 85T
) Mucor and Rhizopus are the familiar fungr acseivpitly :
sltsgxfh)ms The second type of sexual spore 13 developed by |hc{ fer:
tilization of the contents of a special female structure on the myce xu(nt\
by the nucleus of a male structure developed close by The spol
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fesulting from ghy Process of reruhzauon is calfeq 21 00spogy and
i A . The Pivcovycpry, are

dns!inguisth fiom the Other Classes, lh:rcl'orc, by the D0n-sep0e
hyphae, by the de\elopmcnl of asexua} Spores, sporangiospom, n
i ¢ own 0.

i 3

v are characrcnzcd by the Iormanon of sexuat

Spores (aSCospores) Within 3 g0 (ascys) Sacrlmromyce:, a5 e paye

alrrady menhontd, s the Simplegy member of this cfage Itisa uny.
< o

ellulay g » back: celium ang aced Ause of
the g, lopme, f 8 A5C03poreg Within Single, round, €Xposed
asei. I jority of fung; belo, 8 1o this g + dOWever, ¢he
OfBanismg 4 elop Septate mycela, ar0 Multice(iy}y, Veral
club.gh; iped i are o closed a e fr ing b, calfed 5p
ASCOCy, Vanes £reatly in S1ze ang sha osed
Acocarp hich 1 Sphenical or Aask-sh, d When ture 55 fled
PERITHE Which ig Saucer op CUD shapeq
wh ture 15 called Cr 74 ) The MOrphofoge
Character f these g5 OCAIps sery g to divide the Ascopy, nto
" CTO s Which faeg an ascocarp, the
asey bewng i larly Arfanged 1, tl 1y el ! mass, the SCoMY.
ch devey, an 2Pothecyup, an, YRE! » Whic]
develo, Tith fany of the " 11 addition 4o the
sex ! phase Ypifieq by th €OSpare, hay, an g hase typs.
fied }, RES The 35Xl spoge. are of vargys shapes anq

n
¢ clitm, Sy, 2 5pose 15 called 5
CONIDIEy ot CONIDYY), and the SPecializeq branches Which beg, them
are eferreq o ag (x;NxmoPHDnm e Asco\n'cms are disgy,.
&UIshed from other fungs, rhcm‘bre, By the dcvelopmem Of sexuyy
Spores (ascospores) ma Sac-hike slructure, the ascus, ang asexuay
Sporeg (conid:a) 10m the mycelium, on Specializeq s!rucmres, the
'Ophores,

e BAsm:omcnrs dcvelop Spores, typicany 4m Mmber, from
the eads of club-sh:xped Sthuctypeg Such g stmcture, becayse of us
Shapc. S calleq 5 BASIDIG, 134 BASIDA) and the Spores are Teferred o
45 Basypy, t

105pares hag
3  famipa, forms 1 this clagg are the musbzucms,
loads!ou)s or the large bracket fungi seen Brovang from ¢fhe bmbg or
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trunks of trecs. In such forms the mycelivm is organized into denge
layers which make up the large body of the plant. (Fig, 136G.) The
Rusts and Smuts, which cause great damage to cereal crops, are in-
clugcd among 113e BasipiouyCetts, and there are poisonous species
whxch: when mistaken for edible mushrooms, cause serious and
sometimes fatal poisoning of man. The Basiotouvceres differ
from the other fungi by the exogenous development of sevual
spores, basidiospores, on the end of a club-shaped structure, the
basidium.

The mode of develop and the panying structure of
the sexual stage of spore production in the PiycoMyCETEs, AsCouy-
CETEs and BASIDIOMYCETES remain fairly constant in their morpho-
logic characters and can be used to form a basis for the classification
of the fungi in these classes,

Included 1n the Fungt IMPERFECTE are those orgamisms which do
not have a sexual stage and cannot be placed among the previously
described classes, and this class also contains the asexual conidial
stages of the ASCOMYCETES. Occasionally, however, some of the fungi
which have been described as producing only asexual spores hase
been proved to have an ascospore stage when studied further, Such
studies have suggested that the perfect or sexual stage may be found
m mapy fungi dow thought to have only an asexual life cycle, The
so-called incompletely known fungi have been placed, therefore, in
the class FUNGI IMPERFECTI.

Because the imperfect fungr are classified entirely by the type of
asexual spore produced 1n, on or from the mycelium, they present
many difficulties from the point of view of classificatton. The centdial
structures do not remasn constant but vary considerably, depending
upon the strain studied, the type of medium used and the temperature
at which they are grown. Also, a pure culture of a single fungus may
contam several spore types which would allow it to be placed 1n two
ot more different genera Since such fung lack the constant mor-
phologrc characters found t those having a perfect or sexual Stage,
a scheme of classification based on phylogeny cannot be used, and
the orgamisms are placed m so~called "fonn-gtngm" which include
fung which are morphologically sumular but which may have been
demned from different genetic types. Any classificstion of such
fung can serve only to catalogue the different forms to promote
some means of identification.

One order of the FUNG! IMPERFICH, the HYPHOMYCETALLS, b dt
wided 1nto four famulies, but only two of these are of importance tv
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greatly in their sizc: shape, number of se; tations, c i y S
as do the conidiophores. Such difrcrencfsien: lo'sc;:rra'x:'::::ul:;:
erous g_enem'nnd species among the Funai Impereecty, and the fung
can be identified only by a careful microscopic examination of these
structures,

Conidia which are small and single-celled are called mic ROCONIDIA
(Fig. 138, F) in contrast to comdia which are large, usually mult-
celled and called MacrOCOMDIA. (Fig. 138E, F, G, 1) The micro-
comdia may be round (SPHERICAL), egg-shaped (ELLIPTICAL oOr FL-
LIPSOID, OVAL Or OVOID), pear-shaped (PYRIFORM) or club-shaped
{cLavATE)} The macroconidia may be divided into two or more ceth
by transverse septations and may appear spindle-shaped (rUsiFor) or
club-shaped (CLAVATE). A macroconidium that is divided by both

it camtarinne i pallad wimiensae (Fie 1186,

tmmn aemm s bann®

(thyrse, French). (Fig 138E, F.) Comidia also may be produced later-
s, oo ‘e Flagm mmm dadagens mnactaaliugtar
) . P ‘s Coe
1. LI Coe e e - e . .
phores, they are said 10 be PEDUNCULATE of PEDICELLATE and the
comdiophore may be referred to as a eipicte. {Fig 133F) On more
fughly developed conidiophores, the conidia may be produced singly.
in globose clusters, 1n foose clusters or in cham formation (g 1388,
CH LK)
Highly developed dioph: usually have ch i shapes
and the comdia are developed from them wn such 2 definne mannet
that sdentification often can be made on the structure of the conidro-
phore. In Aspergillus, for example, the comdiophore 15 swolles at
the end and over the surface of this swollen area several small,
flask-shaped structures are produced. The tps of these flask-shaped
structures are growing points and the comdha are cut off succesvively
As the conidia are pushed ahead from the tip of the flask-shaped
structures, they remain atached 2nd appear 18 chan formation
The swollen portion of the comdiophore 1s called s vestcLe, the
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Chapter XXV
CONTAMINANTS

It is important to r ize the which can
be found on medma inoculated with materials from human lesions
because ctiologic significance has been ascribed erroncously to such
organisms. Non-pathogenic fungi may enter the cultures as air-
borne i or can duced into the media directly
with material taken from superficial or open skin lesions, sputum or
other matenal. Frequently a single species of a contaminant appears
50 regularly in a single patient’s leston that one 1s Jed to behieve the
fungus to be the etrologic agent of his discase

The importance of the problem 1s such that we have kept a record
of the contamunants which have occurred 1n our cultures for the past
several years. The essental features of these non-pathogenic fung
are presented grossly by photographs and microscopically by draw-
1ngs in order to lustrate the more important charactenstics used for
identification Most of these fungt have been identified as to genus
only since many groups of the Imperfectt have such closcly relaied
species that identification 1s practical only m the hands of experts
wotking with these groups Obviously, not all of the possible con-
taminants are presented as this would necessitate a monograph
ttself It 15 hoped that the following plates will enable nveshigators
to wdentifly quickly and easily most of the contaminanty usually

encountered.
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Fig I39.7A. Pencilfium sp The rapidly growing colony (50 mm, in diameter,
eight days) is at first white, then becomes bluish-green and very posdery due to
abundant spore production from the aenal myceliem

B Pemcilhum sp, Sp g hypha {ly form a “Penrciltus™
or brush The comdia oceur in unbranched chains (¢} cut off from the tip of

€olor, texture, €I ), e genus May pe renuied DY U CLraugisue suilule
of the comdiophore which anises from segetatine hyphae either i, on or above
the 3gar at the end of which branching takes place 10 form the typical “Pemcillus™

or brush

C. Paecilom ces sp. The rapidly growing colony (70 mm in diameter, five days)
thinly covers the agar surface and becomes yellowtsh-brown and powdery due
to an abundant production of contdia

£t az f oabns ¢ caefaafly encemble (A

. < -
Y T}
o Bl

thieen

£ Scopulariopsis sp The slow growing colony (60 rm 1 diameser, o’
days) 1s at first membranous, wnkled and glabrous unut aeral hyphae and
comdia develop 10 give the culture a powdery, light brown appearance

= 1 pevms haahae cluster (o resemble Super:
- ‘ wof

. . et o oAy hore
. . vally
« v .o
- . L P
. Coaw 0 CER

unr;d moxt carefully before pesng 1oty ad S t .

-
must be tnves!
of discase
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Fig. 139.—A. Penicillunm sp The rapidly growing colony (50 mm, 1n drameter,
eight days) 1s at first white, then becomes blutsh-green and very posdery due to
abundant spore production from the aenal mycehum

of brush

C Paecilomyces sp The rapidly growng colony (70 mm in dizmeter, five days}
thinly cosvers the agar surface and becomes yellowish-brown and powdery due
to an abundant production of comidsa

Mmoo L el i taeeca b ahea s npefis ol ragemble the

1ts charactensuc taper 1nto a long, contdial-beanny tube (b) ‘mh.lr:n bends uwdy
from the mam axis of the stengma and the accessory cells or “macrospores (er)
found 1n or close to the surface of the agar distinguish this fungus from those of

the genus Pemcillin

hteen
E Scopulariopsis sp The slow growing colony (60 mm o dumeter, €igl
days) 15 ‘37: first membranous, wrnkled and glabrous unul aerzal hyphae snd
conidia develop to give the culture a powdery, hight brown appearance

beanng hyphae cluster to fesemble super-
. Geammmota haaring unbranched chams of

. PN [
. ! 1

of disease
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Fig. 140.—A. Gliocladium sp. The tapidly growing culture fills the petri dih
in one week, It is at first white, then develops a dark green central zone, which
spreads quickly over the surface of the colony. It usually is 2 more rapdly growing
fungus than Aspergiltus and Penicillum which it resembles.

B. Gliocladium sp. The conidial-bearing hyphae typically form a “Peniallus”
as 10 Pemcillium, From the conidophore {a) branches (b) are developed from
PRI S IR Pt

Gliocladurn from Penicillum

C Aspergiilus sp. The compact, slow growing colony (28 mm. 1n dameter,
cight days) 1s at first white, then becomes bluish-green with sulfur-yellow 2reas
scattered over the surface,

D Aspergillus sp. The condual-beanng structure 1s an :mbr?nc'hei l:?n‘
P C . . .

are cut off from the tips of the sterigmata, forming unbranched chains (€) duu
gving a rough appearance to the apically swollen comdiophore. Some s&chx:s
of Aspergillus develop penthecia (f) containrag ascr and ascospores (g) 0
these structures are encountered, the fungus 1s placed among the Ascomycetes
1n the genus Eurotium

N

. N . . = ps
. . e ek
-

42 fevat 5 ThLaammnd anbnres () Anises from the mycetium and imme-
I

T N A mupus fwdding
N . .~ masses of ovare
! - ) . - 1ght air currents

" " y .. ~septa (c and &),
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Fig 181.—A. Vernicitium sp. The rapidly growing colony (75 mm 1n diameter,
fiftoen days) 1s at first white int the center with a thin radial growth which becomes
powdery and punkish-brown in color with the massive production of spores In
test tube cultures, the macroscopic appearance of the growth may appear similar
to the velvety or powdery growths of species of Pencilfum

B Ve il sp The are elongate, ly arranged (10
wbhorls) from the mycehum or from the ends of verticillately arranged branches
of the mycelium (a), Singlecelled comidia are borne in clusters from the ends of
these comdiophores (b and c). The efliptical comdra (d) are dissociated eastly
from the ends of the and scatter ihe jon vnless
the matenial is carefully p d when p are made,

C. Trichoderma sp The rapidly growing colony fitts the petn 5hsh |:n ﬁ\'c d‘z):s
. - . ; .

distinguish these forms.

nons are made with great care

E Cephalosporium sp The moderately fast growing colonv (@4 mm m dlmr;
eter, seven days) s at first compact, deep rose in color, but becomes Overgrow|
with 2 loose, white aerial mycelium

© ot s 4 aheac 19) hear 2 spherscal
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Fig. 142.—A. Diplosporium sp, The rapidly growing colony 1s at first white,
cottony, thin, and later buff-colored and wooly. The reverse of the colony shows
a deep red center surrounded by 2 brown, pigmented band which shades to
orange at the periphery

B Diplosp: sp. Ui d conidi () bear a globose cluster of
elongate, two-celled conidiz (d), showing a truncate point of attachment, which
are held 1 the cluster by a sticky substance. There occur also multicelled, thick-

CTRE I A T L S e

where 1t was probably a contaminant, Exther this fungus or one closely related to
it was the etiologic agent in a case of maduromycosts, Cephalosporium sp, Carri6n,
1940

C. Trickothecsum sp. The rapidly growing fungus (70 mm. it drameter, nn¢
days) produces a white, wooly aenal mycelium which gradually becomes delicate
pink 1 color,

slender branches () produce small, pyrform comdia

% kium sp Long,
E Grap : at pomnts of allzchmtr?
S A

111 clusters from swollen tips which show protuberances
- . o o

1910 These forms are contaminants and shouid nOt LE LVllusey i
trichum
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Fig 143.—A. Fusarium sp. The rapidly growing fungus (45 mm 1 diam
five days) is at first white and cottony, but quickly develops a de¢p rose ¢
In the center which shades to a light pink at the penphery. Because of the ¢
ros¢ pigmentation, this fungus often has been confused with Trichophy
(rosaceum) Megnini (p 256)

B. Fusarjum sp. Shott hyphal branches give se to verticiate conidiopha
(2) which abstrict long, fusoid or sickle-shaped, pomted end, multisept
comdia (c). These macroconidia are typical of the genus and need not be confi
with the fuseaux which are produced sparingly 1a cultores of Trichaphyton.

. Oospera sp. The colony develops rapidly (%0 mm 1n diameter, six day
producing a light buff-colored, wooly aerial mycelim

D Oospora sp Long, slender hyphae (2) bresk up to form thin-walle
rectangular cells (b) which take the place of spores as reproductive bodtes (¢
There seems to be no satisfactory classification of fungi which reproduce ¢
mycelial fragmentation The genera Ouwdum and Qospora have been used ges
erally to distinguish between obligate parasites of the ERystpHACEAE (AscOM)
c5TES) and other strictly saprophytic fungi, both of which reproduce by fragmer
tation of thetr hyphae. In the medical lterature, the yeastlike fungs reproducen,
by fragmentation usually are placed 1n the genus Geotrichum

E Myceha sterida The colony develops rapidly (57 mm in diameter, sever
days) as a white, cottony to wooly aerial growth

F. Mycelia sterila No spore forms are found in the cultures The term M,
sterila should be regarded as designattng a group Of fung: rather than beng
applied to a smgle genus Many fungt found as contarmioants do not produce
charactenstic spores that would 2llow them to be placed among the genera of
the Imperfects, 1 ¢, they are sterile Occasionally, however, fung: which produce
spores under normal conditions of growth fail to do 30 when cultivated under

bl (media, etc) Attempts
should be made, therefore, to cultivate non-spore-producing strains on a variety
of media before placng them i the gr?up M srerila
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Fig. 144 —A. Streptomyces (Actinomyces) sp. The slow groweng, leathery
calony (17 mm. in diameter, twenty-six days) becomes somewhat wrinkled, cov
ered with a fine, chalky white surface, and has a distinct pungent musty oder.
Many species produce a variety of colors due to characteristic pigment formation

B. Streptompyees (Actinomyces) sp, Long, slender branching hyphae (I 4 in
diameter) produce spores by fragmentation or segmentation of the terminal
branches, Microscopic preparations are not made easily, and it 13 usually neces.
sary to study the morphology of the fungi from shde cultures These sapropbytic
orgapisms occur commonly in the soil and are frequent contaminants tn the
laboratory.

C. Cryptococeus sp The slow growing colony (21 mm in drameter, fourteen
days) is white 10 cream-colored, moist, glistenng, avd, having the consistency
of a bacterial colony, s easily picked up ona loop Other species produce various
pigments and the colonics develop pink, red, or other colors

D. Cryptococeus sp. Mycelial development s lacking, the growth bemng com-
posed entirely of round to oval, thin-walled, budding cells (a and b} Occasionally
the buds, or daughter cells, produce buds before they have segmented entirely
from the parent cell (c) and this results in the appearance of short chatns of cells
or small clusters of cells hout the p R 15 camned
on entirely by the budding of the th Hled cells No end
(ascospores) are found in these cultures, distingishing this genus from the true
yeasts where budding also occurs but in which ascospares are produced

E Ustilago zeae. The colony is slow growing (30 mm 1n diameter, twenty-two
days) at first white, moust and castly picked up with a loop, It becomes folded,
somewhat membranous and tan 1o color.

F. Ustilago zeae Microscopic preparations feveal elongate, spirdie-shaped
cells (spondia) which rarely are seén attached to form a false mycebum These
cells reproduce by buddiog and, wath the consistency of the colony, the culture
may be mistaken for a yeast.

This fungus is the corn smut parasite which causcs marked hyperteophy of
the seed 1n the ears of wnfected corn The masses of black spores, developed on
\hese £ars of corn dre dispersed by the wead and frequently cause contamynatton

of cultures
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Fig. 145.—A. Hormodendrum sp. The rapidly growing colony (65 man. i
diarneter, eight days) appears as a powdery, light green to grayish growth wath
1everse of the colony of gray to black. Macroscopreally, it may resemb!
Penicillium.

B. Hormodendrum sp The comdial structures form charactenstic “tree-like
clusters. Corudiophores of various lengths (a) support branching chains o
conidia (b) which are clongate, ovate, separated by dark digjunctors and forme:
by continuous budding They are single-celled 1n young cultures, but later ma
become divided by septation to Fform many twowcelled conidia. The myceham
comdiophores and conidia are dark brown 1n color,

C. Alternarsa sp. The rapidly growing colony (40 mm in diameter, four days
develops its mycelium close to the agar surface, grayish at first, then becoming
Lheof wmsh = crn apeeaiiam THa as asen of tha Anlany fe hlacl A1 first fhe aemi2

¢ . |

[ R Sy

diameter,
E. Helnunshosporsum sp. The rapidly growwg colony (40 mm 18

five days) 1s at first grayssh in color, then forms a ‘matted, black, depressed central
mycelium wath raised grayish periphery

idi i hort, knotted
F. Helnunthosporium sp The conidia occur i clusters on short,
conidiophores (2). They are long, rounded-ovale with severat \ransven:wsoeup:;
(b). The conidiophore develops as & branch from the mycchu)l:n,h b)ecg:es olen
an the end and produces & single comdrum to one slde.and stigh

Athar

1 color.
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Fig 146.—4. Nigrospora sp. The rapudly growing fungus (70 mm 10 diameter
five days) forms a compact, wooly, white aerial growth which becomes gray due
to the black sporulating mycehum on the surface of the agar. The reverse of the
<ulture is black,

B, Nigrospora sp. The conidia are black, shiny, depressed-globose (b) and are
produced from swollen or ch droph @)
When ¢hese black, shiny conidia are produced m great numbers, the colony
becomes grayish to dark gray in color and the reverse of the colony becomes
quite black.

C. Montospora sp. The moderately fast growng fungus (35 mm. in diameter,
twelve days) forms a colony of compact, hight gray aerial mycelium with dark
gray center showing some evidence of radial folding

PR,

D. Montospora sp. The comrdia are produced 1n great quantity in the submerged
. P | e

spores bcar.a superficial resemblance to those found in Afonosporium, but are
small, sessile or on very short hores and appear in the sub d hyphae,

not from the aerial mycelium,

E. Pullularia (Dematium) pullulans. The fungus develops a heaped, wnnkled,
black, shuny, leathery-appeaning colony with grayish fringe of submerged ony-
celial growth, The surface becomes shiny mn appearance due to the mass of
conidia produced.

F. Pullularia (Dematium) pullatans Thick-walled, black, large cells from the
hyphal strands make up the bulk of the mycehum (b} Some of these germunate,

formung short tubes which immedsately bud off several small, pyrform condia (¢)
may be seen long, delcate, thin-walled

merous comdia directly from their walls
stny materal over the surface

T a erep,
hyphae, the cells of which produce nu:
(a). These comdia may bud, producing a aass of
of the culture

Macroscopically,
trichum, The thick-walled, black, large cells (b) and
should differeatiate this fuagus from any otber

[ Sporo-
the culture may resemble dark-colored strains of
the budding spores ()
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¥ug. §87.—A, Hemispora sp. The slow growing colony (11 mm in diaeter,
erght days) 1s heaped, brittle and deep brown in color.

B, Heruspora sp Chains of conrdra are formed on the ends of short hyphat
brauches from 2 tubular structure hmited by a constriction in the hypha (a),
close septations divide the contents of the fube into square, thick-walled, deep
staining segmenty These are pushed forward by the formatron of new segments
cut off by the conidiophore at the point of constnction. The tubular wall rup-
tures; the conidia are held together for a brief peniod, then separate to form
round, thick-walled, roughened spores The conidiophore pushes ahead at the
base of the first formed chain of conidia (b), forms another chain and by
contipued growth several lateral chains are formed (c).

This fungus has been reported from osteopentostitis, cold abscesses and
sporotnichord lesions

C. Phoma sp, A moderately fast growing colony (35 mm n diameter, eight
days) with a granular appearance due to small, raised pink and black areas over:
grown with a grayish, loose aerial mycelium, The reverse of the colony 1s black.

D. Phoma sp Dark bodtes, pycnidia, scattered through the culture and vistble
11 mass to the naked eye, appear as flask-shaped vesicles microscopically (8).
The pycerdia, when crushed, are scen to be filled with small, single-celled hyaline
spores (b) These structures are asexual fruung bodies anside of which conidio-
phores are clustered and from which masses of contdia are produced

E Pleospora sp A moderately fast growing colony (45 mm 12 dzamete‘r, se_;;n
days) showing a compact, radially grooved surface tan to greemsh in ¢olor, The
1everse of the colony 13 brown to black

h eght
k- d penthecium (a) contams asci (b) wid
o wtosmors & Thse o o hecia, must be crushed 1o free

muriform {¢) These o P
the asa1 for examgation.
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Fig. 148 —A. Mucor sp. The rapidly growing fungus fills the petn dish 1n five
days wath an abundant growth of floccose aerial myceliom which i3 at first white,
then dark gray. '

B. Mucor sp. The non-septate vegetative mycehum gives nse to numerous
unequalled length sporangiophores (a) which branch arregularly and bear ter-
mtnal globose, spore-filled sporangia (b). The wall of the sporangium s eatly
broken, scattering the elliptical spores (¢), leaving a fragment of the sporangial
wall (collarette) at the base of the spherical columella (c). This structure 15 the
swollen end of the sporangiophore which extends into the sporangrum and 15
scen only when the sporangial wall ruptures and the mass of spores are dispersed

C Rhisopus sp ‘The rapidly growing fungus fills the petr dish iz five days with
a dense, cottony aenal mycelinm which s at first white, then dark gray.

D. Rhizopus sp. Among the non-septate aerjal myceha ar¢ numerous stolons
(runners) (e) which connect fascicles or groups of unbranched sporangiophores
(b) anising at the point of contact of the stolon with some surface (medum or
glass), at which point a tuft of root-ike hyphae or thizoids (a) are produced
The sporangtophores are termupated by black, globose, spore-filled sporangia
(d). The swollen tp of the sporangiophore, columella, extends Iato the sporangt-
um (<) and s ¢learly visible (f} when the sporapgial wall ruptares Thus genvs 1s
differentiated from Aucor by the presence of stofons, rhrzoids and the unbranched
sporangiophores ansing in fascicles at a point oppostte the rhizowds.

E. Syacephalastrum sp The rapidly growing fungus fills the petri dish an four
days with a dense, cottony aenal mycelum which s at first whete, then dark gray

to almost black

F % sp. The are short branches of the aeral
typhae (a) with greatly swollen trp (b), bearing loog, finger-ltke tubular sporangia
(c) 10 which are formed long chains of spores (¢ and f) These tubular sporangia
wiuch raduate from the up of the sporapgiophore are pecularr to thrs genus and
give the spore-beanng structures the general appearance of Aspergillus spore
heads under low magmifications Occasionally one or two spored sporanga are
found (d), but the majonty are clongate (f) and contaia a number of spores
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APPENDIX

MYCOLOGIC METHODS

Direct Microscopic Examination

1. Pus should be examined unstained by placing a drop of the pus
on a slide and gently pressing it under a cover glass to make a thin
smear, It is important that the condenser be racked down to reduce
the Jight reaching the objective. If necessary, the preparation may be
cleared by placing the pus in a drop of 10 to 20 per cent potassium
hydroxide, adding a covershp and gently warming the slide. The
material should be examined for sulfur granules (Fig. 7), budding
cells (Figs. 20, 71), budding cells with a capsule (Fig. 604), or large
cells with endospores (Fig. 32)

NoTte —At times, it may be difficult to distinguish round or oval
artefacts from fungus cells. If the fresh preparation be rimmed with
vaseline and allowed to stand at room temperature for several days,
the yeast cells of the fil. fung often i and produce
hyphae 1n the pus.

2. Spinal fluid should be examined 1n the same way as pus, except
that the spinat fluid should be centrifuged and the sedment examined
directly. If oval or budding cells ase seen and Crypiococcus iotection
1s suspected, a brt of the sedtment should be placed in a drop of India
ink to demonstrate the presence of capsules {Fig. 60B). .

3 Sputum 1s examined in the same way as pus A smear, fixed with
heat, should be stained by Gram’s method to demonstrate filaments
of Actinomyces (Fig. 8), or the yeast cells and filaments of Candida
(Fig. 71B) Acid-fast stains also should be done fo demonstrate
Nocardia.

4. Open ulcers should be examined tn the same way as pus or
sputum The materials should be taken from the active margins of

the lesion, and p hydroxide prep should be made sf
clearing 1s mecessary
5. Soperficial skin lesion scrapings should be placgd bctwc;n
flamed glass shdes, wrapped in paper for transportation to the
lab y and the ined d m 10 to 20 per cent
6,
potassium hydroxide (Fig. 116) ccapings fromthe

6. Hair should be examined in the same way as s
superficial skin (Fag. 115).

7. Nail scrapings are examines
but more time often 15 requiced
potassium hydroxide,

d 1n the same way as skid anfi har,
for clearing of the preparation by

31g
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Cultutal Methods

All matenats from suspected cases of mycotic infections should be
cultuted for fungi regardless of whether or not fungus cells are found
on direct examination, As a routine procedure, 1t is suggested that
b\ood agar plates be s\r:ak:d and Sabouraud’s glucose agar slants

with s The blood agar plates ar slants
should be mcuba\ed at 37° C. and the Sabouraud’s agar slants at
1o0m temperatute.

1f Actinomy ces bovts is suspected, material slso should be nocu-
lated into veal infusion agar shake tubes.

For identification of Candida albicans, corn meal agar should be
noculated in order to d The
directions for inoculation can be found in the chapter on monliasis
(page 142)

Microscopic exammation of the yeastlike growth 1s made by sus~
pending a foapful of the culture in a drop of water and covening the
preparation with a covesship.

The filamentous fung: must be placed 1n a mounting fimd such as
tactophenol cotton blue and the fungus elements gently separated
with teasing needles

Media
Sabouraud’s Glucose Agar
Dexirose (or maltose) 40 Gm
Agar 35 Gm
Peptone (Farchitd'sy 10 Gm
Distilled water 1,000 cc.

Mett 1n autoclave, filter through cotton gaure and tube Autoclave at 15 Ibs
for 15 munutes and slant

RBiood Agar and Veal Infusion Agar
Peepared by the toutine methods used 1n most bacteriologic faboratories

Com Meal Agar
Cotn meat 00m
o 1000 ce.
Agar 20 Gm

Sunmer corn meal and watet for one hour Fulter through gaure Measuce and
brng volume back to 1,000 ¢ Add agar and melt in avtoclave Filter through
1o layers of cotton and gauze Tube and sterilize in autoclave at 15 1bs pressute
for 15 minutes

NO‘l’l’—Candlda albicans will not produce chlamydospores regularly on bmo-
COM meaal 8o
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Stain
Lactophenol Cotton Biue
Phenol crystals 20
Lacttc acid 20 c‘im
Giycerol 40 ce.
Dastilled water 20 ce.

Dissolve by heating gently under a hot waier tap. Add 0.05 Gm cotton blue

PATHOLOGIC METHODS
Staining by Gram’s method s of value in the identification of cer-
tain fungi in tissue sections. MacCallum's modification of Good-
pasture’s method has been used with success in this laboratory.
Fixation in Zenker's or Helly's solution is preferable, and thin
sections should be cut from paraffin-embedded blocks,

Staining Solutions

Goodpasture’s Stain
Basic fuchsin 0.59 Gm
Antlige 1ec
Phenol crystals 1 Gm.
Aleohol, 30 per cent 100 ¢cc
Stirling’s Crystal Violet Stain
Gentian violet (crystal violet) 5G6m
Alcohol, absolute 10cc.
Aniline 2ec.
88 ¢cc.
This solution keeps remarkably well
Gram's Iodine Solution
Todwe - 1 Gm.
Potassium 10dide 2Gm
Distilled water 300 cc.
Method of Staining

1. Stan sections for 10 to 30 munutes 1n Goodpasture’s stain

2. Wash mn water. .

3. Differentiate 1n strong formalin for a few seconds, until the bnght red
color changes to a clear ros¢

4. Wash 1 water.

5 Counterstain in a saturated aqueous picric acid sofution (about 1 22 pet
cent) 3 to 5 munutes or less, until section assumes a purplish-yellow color.

6. Wash in water. .
7, Differentiate 1 95 pes cent alcohol, This causes the red color to reappeats

some of it 18 washed out together with some of the yeflow eolor

8., Wash 1n water, )
9. Stain for 5 miputes in Stirhng's crystal violet soluhon
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10 Wash in water.
I Tar wmgp ety it e e
IR . .
34, Kunse wan lwo dhanges o} X101 and mount 1 balsam.
Resutts,—~Gram-positne organisms blue, gram-negatne orgatisms red; all
other tissue elements various shades of red to purple.

IMMUNOLOGIC METHODS

The Complement Fixation

This test for antibodies to fung may be performed in any labora-
tory in which the Wassermann test is a routine procedure. Except for
the substi of a fungus susp for the beef heart antigen,
all reagents such as ) and red eell susp
should be employed 1n the same quantities as is used in the Wasser-
mann technique, For example, in this laboratory, the Wassermann
test is performed by using 0.2 cc. quantities each of patient’s serum,
complement and antigen. After 3-hour fixation mn the ice-box, 0 4 ce,
of sensitized sheep's cells are added and mcubated in the 37° C, water
ne S e T T =

—etata

The antigens are made by prepanng saline suspensions of the
fungus cultures. The growth should be scraped off the surface of the
medium and transferred to a sterle mortar and ground with a pestie
while stil dry or after adding only a small amount of physiologic
saline. Thus, a paste 1s made, and saline should be added slowly
while the gninding 15 continued n order to make 2 uniform sus-
pension

Before using the susp both the p 'y and the
hemolytic tters should be d The ) y titer
is measured by adding 02 cc. quantities of vanous dilutions of the
fungus suspension to 02 cc of complement and 02 cc of saline.
After the mixture has been in the 1ce-box 3 hours, 0 4 c, of seasitized
cells are added. After 30 aqunutes’ mmeubatian at 37° C, the greatest
dilution of antsgen prod any of lysis 15 recorded
The hemolytic titer is determined by following the same procedure
but omtting the addition of complement.

As yet, fungus antigens for use 1n the complement fixatson test
bave not been standardized In our tests, we have selected arbitranly
2 suspension four times as difute as the greatest dilution showing
anticomplementary properties Since the anticomplementary titer of
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the antigen is not a function of its combining power, such a method
of antigen st.andardizanon leaves much to be desired. However, it
has been satisfactory in that false positive fests have not been ob.
tained, although the sensitivity of the test 1s niot as great as could be
expected if better methods of standardization existed,

The protocol of the usual procedure is as follows- '

Back Row

Tube No 1 2 3 4 3 6 7 3
Paent’s  02cc 02¢c, 02ce, D2cc, 02e¢c D2cc 02¢c OZec
serum Und 12 1-4 1-8 1-16  1-32 164 1128
Complement02cc. 02cc 02¢c, 02ce, D2ec 02cc 02¢c 02¢c
Antigen 02cc. 02¢c. 02¢c. 02cc 02cc. 02cc. 02¢c O2¢c

Front Row
Patient’s  04cc. 04cc O04cc — — - - —
serum Und 12 14 — — - — —
Complement02ce. 02¢c 02¢ce — — — 02¢cc. —
Antgen - - -— — — — 04cc Odcc
- — — —_ 02ce

Saline - -

Place 1n the we-box for 3 bours Add 04 ce. sensitized cells to all tubes and
tncubate 11 the 37° C. water bath untl the controls are hemolyzed completely.
In a satisfactory test, the serum controls tn the front row (tubes 1, 2 and 3)
should be completely hemolyzed, as well as the antigen control {front row, no
7). The hemolytic control (front row, no 8) should show no hemolysis

S the fungus susp are so cloudy that reading of
the tests may be difficult, the suspension should be centrifiged and
the degree of hemolysis noted by exammation of the supernates.

Preparation of the Vaccines

Vaccmes can be made by preparnng fungus suspensions i the
same manner as that described above for preparation of suspenstons
for use m the complement fixation test The suspensions should be
diluted 1n sufficient saline to give the vaccine the density of a hght
“ground glass” appearance. The vaccne is heated in a 60° C. water
bath for at least 2 hours, tested for sterility and preserved by addmng
0 3 per cent tncresol or merthiolate 1.20,000

Such vacemes are used undiluted for skin testing by mjecting 0 1
cc intracutaneously. The same vaccines, appropriately diluted, also
may be used for desensitizatron.
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DERMATOLOGIC METHODS
Ultraviolet Radiation (Wood's Light)

A simple Wood's light may be constructed by following the outhne
gnen in Lew:s and Hopper's book; or it may be purchased,*

The light has its greatest practical application 1 the diagnosis and
management of tinea capitis since one not only can establish the
diagnosis but also is able to follow the results of treatment and
determuine when all foci have been irradicated successfully. Tinea
versicolor is another of the mycoses which can be followed from
duagnosis to cure.h must be remembered, however, that many organtc

and i flnoresce, incl teeth, nails, keratin,
petrolatum, salicylic acid and porphyrins

‘The Wood's light has not been used m the study of all species of
fung, and there 15 some disagreement as to specific fluorescence,
The following table presents some of the data which have been
obtained.,

APPEARANCE UNDER FILTERED ULTRAVIOLET RADIATION

ORGANISM cLIVICAL cuLTURE
Mucrosporum Audouim Bright clear green Dull grayish
M cams Bright clear green  Lavender blue central portion
to gray border
M gypseum Light greenish Cinnamon brown
Trlrhophylnn [ﬂmgmeum None Yellowish tan
T Schoenlewnt Dull gresmish Olne gray
T wolacrum Dull whitish Violet (not true fluorescence)
T tonsurans Dult whitish Dark olive
T. sulfureum Dull grayish Grayish
T mentagrophytes None Blue wiolet center to fawn
rder
T rubrum None Dull dark olive
Lpldermophy ton floccosum  None Dark dull olive
Malassezia furfur Yellowssh brown  Unknown
Condida albicans None Yellowish brown
FORMULARY
1. Wet Dressings
1. Potasshum Permanganate Solution (1 4000) Gm orcc
R Potassium permanganate 025
10000

Sig Use for soaks or wet dressings.

* Westinghouse Electnc & Manufacturing Co, Long Island City
Strobelite Co , New York, N. Y
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2. Physlologic Saline Sotution Gm. or cc.
B Sodium chloride 90 (0.9%)
Distlled water 10000
Sig: Use for soaks or wet dressings
3. Bordc Acid Solution Gm orce,
B Borcacid 300
Water 10000
S18: Use for soaks or wet dressings
4. Burow’s Solution G, or cc.
B Liquor aluminy acetatis N F. VII 5000

Sig~ Dulute 1:20 (approx. 025%) or 1:40 (ap-
prox, 0125%) for soaks or wet dressings

5. Magnesium Baolfate Solutlon Gm orce
B Magnesium sulfate 15.0 (1.5%)
Distilled water 10000
Sig: Use for soaks or wet dressings
6. Difuted Solutlon Sodium Hypochlorite Gm. or cc.
B (Modified Dakin’s solution 0 5%)) 10000

Sig: Dilute with equal parts distilled water and
use for soaks or wet dressings

I1. Dusting Powders
1, Dusting Powder (Army general issue foot powder) Gm, or c¢

B Sahcylc acd 202
Bonc aad 60(6%)
Zine stearate 300370
Exsiecated alum 10 (12
Starch 100
Talcum 780
Sig Apply locally as directed
2. Thymoledide, Salicylic-Acid Dusting Powder Gm orec
R Thymol iodide 06 (l:A)
Salicyhe acid 18020
Talcum powder 600
§1g. Uss locally as directed
3, Dusting Powder {Calcivm Propronate Gm orec
B Calcium propionate 633 5%

Talcum powder
Sig- Use locally as directed

11, Qintments
1. Modified Whitfield’s Omntment N F.VII {full strength) Gm or cc

36(6%)
I Salicybc aad 4
Bepzotc acid 72 (12
Petrolatum €00

Sigt Apply as directed
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2. Sulfur-Salicytic Ointment
R Sulfur ppt.
Salleybe and
Aquaphor {or petrofatum) q s
$1g. Apply as directed

3, Ammonfated Mercwry Olatment U.S P. X1t
B Ammoniated mercury
White ointment g 3

Stg* Apply locally as directed

4. Dioxysathranol Ointment
B Acthralin (or cignohin)
Petrolatum q.s.
S1g* Apply as directed

$. Strong Salfur, Salicyhic-Acid Ointent

Rose water ountment
Sig Rub into affected areas as directed

6 Chrysarobin Ofntient
B Chrysarobin
Aquaphor or
Rose water omntment
Si1g Apply locally as directed

7. Lhtbyal Olntment
B Iehthyol
Zinc oxide owtiment
Sig Apply locally as directed
8. Iodine Olotment
B Ilodine crystals

Aquaphor or
Lanolin

S1g Apply locally as durected

9 Quinolor Omtment (Quinolor compound owtment,
Squib)

B Chlorhydrovyquinoha (quinolory
Benzoyl peroxide
Aromatic oila
Vehucle (mest) q 3

$1g Apply as directed

325

Gm. or cc.

Gm. or ec.
30(52%9)
£0.0

Gm. or e
015 (0.25%)
600

Gm. or ¢c.
£00107)
60 (1030

300

o0

Gm orec.
30(5%)

00

Gm, or ¢c.
1.8 (3%
600

Gm. or e
A0S

€0

Gm, or ¢cc.
03055
60 (107
0 15(024%%)

600
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ABDOMINAL
Achorion, 243, 219

gallnae, 255, 256

8ypseum, 238

Quinckeanum, 251

Schoenleini, 253

violaceum, 255
Acrotheca, 101

Pedrosoi, 105
Acrothecium floccosum, 260
Acninomyces, 172, 183, 188, 279, 283,

a.rlemid:.r, 16, 180
bahlensis, 180
bovis, 1,3, 5, 10, 24, 179, 180, 393
cultural characteristics, 13
synonymy, 16
convolutus 180
gypsoides, 16
Indicus, 180
Israeh, 16
madurae, 16, 180
mexicanus, 180
munutissimtus, 283
Pelletiers, 180
Pouveetl, 180
somaliensls, 180
species, 180
tenuis, 272
verrucosus, 180
Actinomycosis, 1-25
age distribution, !
ammal toculation, 15
autopay, 18
bropsy, 16
defimtion, 1
differential diagnosts, 22
geographtc distnbutton, 1
hypersensitivity, 21
immunology, 21-22
laboratory examrnattons, 8
mycologic diagnosts, 15
mycology, 10-16
cultures, 13
direct exammination, 10

A 3 i predispo-
sition, 1
pathology, 16-21
prognosis, 22
serology, 21
sex distnibution, 1
skin tests, 21
source of infection, 1
symptomatofogy, 3-8
of abdominal actinomycosis, §
of cervicofacial actinomycosis, 3
of thoracic actinomycosts, §
treatment, 22-23
x-rays, in abdomtnal aetinomyco-
sis, 8
1 thoracic actinomycosis, §
Aental myceltum, 2!
Age distnbution, in actinomycosss, {
1n aspergillosts, 192
1n blastomycosis, North American,
27
South Amercan, 73
1n chromoblastomycos:s, 96
1n cocardiordomycosts, 53
In cryptococcosts, 113
1n geotnchosss, 88
m histoplasmosis, 152
n maduromycosis, 181

in momihasis, 128
1n thinospondiosis, 200
1n sporotrichosis, 163
Algac, 287
Allescheria, 183
Boydi, 181, 186, 188
Alternaria, cul!ural characterstics, 310
Ammomsated mercury omntment, 325
1 cutaneous moniasts, 148
1 piedra, 268
10 tinea barbae, 229
1 tinea capiis, 232
1 tinea corporis, 223
Anmal 1noculation, 1n actnomycasis,
5

!
1n biastomycosis, North American,
38

328



in ¢ryptococcosts, 119
1m histoplasmosts, 160
1n maduromycosis, 188
n moniliasis, 142
1n sporotrichoss, 173
Anthrahn owntment, in tinea pedis,
216

Antmony therapy, 70 Sec also Trha-
lent antimony compounds, 164,
208, and Pentavolent antimony,
compounds, 164, 208
1n cocerdroidomycosis, 70
m

294, 295, Mg
cultural characteristics, 193, 300

Athlete’s foot Sce Tinea pedis, 209-
216

Autopsy, in acunomycosts, 18
n aspergiflosis, 195
in blastomycosis, North Amenican, 43
South Amencan, 84
in coccdiondomycosts, 67

Apothectum, m cryptococcosts, 123

therapy, 1 do~| 1n 162
mycosis, 70 in monilasis, 145

Arthrospore, 293 in rhinosponidiosis, 207

Ascomycete, 183, 287, 288 m sporotrichosis, 176

Ascocarp, 29

Ascospore, 288

Ascus, 288

Asexual spore, 288
Aspergllosis, 191-197
4ge distribution 192
autopsy, 195
biopsy, 195
defipthion, 191
differential dagnosts, 196
geographuc distribution, 191
hypersensitivity, 196
immunology, 196
mycologic diagnosss, 195
mycology, 193-195
cultures, 193
direct examenatton, 193

Bareer's itch Sec Tinea barbae, 225-
229

Basidiomycete, 287, 291
Basidiospore, 291
Basidim, 291
Beigel's discase See Piedra, 262-268.
Bichlonde of mercury solution, 1n
predra, 268
10 trichomycoss axdlans, 272
Biopsy, 1n actnomycosis, 16
1a aspergtllosis, 195
1n blastomycosis, North Amerwcan,
40

South American, 84
1n chromoblastomycosss, 105
67

pathalogy, 195-196
prognosis, 197

racal distribution, 192
serology, 196

sex dustribution, 192

skin tests, 196

source of infection, 192
symF(ommology. 192-193

mn

n cryptococeoss, 121

1 histoplasmmoss, 162

1n maduromycosss, 188

10 monsasss, 144

n rhmoswnnmusls zo7

1 sporotrichosis, 1
Black piedra See Pledln. 262-268
Blastodendrion intermedium, 1

193
treatment, 197
surgery n, 197

38,51, 71, 79,
83,84, 119
cultural charactenstics, 81
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Blastom; ces brasiliensis, synonymy, 83
dermatitidis, 22, 35, 38, 40, 43, 63, 66,
79, 81, 83, 84, 91, 119, 160
cuIturnI chamc(erisucs, 36

synonymy, 40
Blastomy cﬂxdc: 35,45
nnmitis, 66

tulanensis, 40

Blastomycosis, See Cryprococcosis, 111-
126, North American blastomycosis,
25-50, and South American blasto-
mycosis, 7187,

Blastospore, 288, 293

Blood agar, 319

Bonoe monshasss, 135

Boric acid solution, 324

10 tinea pedis, 216

Botrytoides, 101
monaphora, 105

Bronchial geotnchosis, 8%

Bronchomycosis  See Monthass, 126-
14¢

9
Bronchopulmonary momliasis, 132
L T L

coceosis, 111-126

Cadoptora amercana, 105
Calamine hmment, 327
Iotion, 327 _

synonymy, 142

Brumpti, 144

Gulhermonds, 144
cultural charactenistics, 143
synonymy, 144

Kruser, 144
cultural characteristics, 143
synonymy, 144

porakruses, 128, 135, 144
cultural characteristics, 143
synonymy, 144

INDEX
Candida pseudotropicahs, 141
cultural charactenstics, 143
srellatoidea, 130, 144
cultural charactenstics, 143
tropicalis, 14;
<cultural charactenstics, 143
Synonymy, 142
vulgaris, 142
Casbss therapy in rtunospondiosss, 208
Castellant’s paint, 326
in tinea cruns, 221
mbricata, 225
s, 216
Cephalosportum, 183, 304
cuttural characteristics, 302
recifer, 181
species, 181
Ceratostomella, 304
Cervicofacial actinomycosis, 3
Chanere (sporotrichotic), 169
Chignon'’s disease See Piedra, 262-

68
Chunese ringworm, See Tinea imbricata,
e

109
v
biopsy, 105
definition, 94
differenttal diagnosts, 108
geographic distribution, 96
hypersensitvity, 107
immunology, 107
Jaboratory examinations, 101
mycologic dragnosts, 105
mycology, 101-105
cultyres, 101
direct examunatton, 101
occupational predisposition, 96
pathology, 105-107
prognoss, 108
racral distsbutton, 96
serology, 1
sex distnibution, 96
skin tests, 107
source of iofectton, 96
symptomatology, 96-101
treatment, 108-10%
x-ray, 101



INDEX

See Ch

33

ch
cosis, 94-109.
Chromophytosis See Tinea versicolor,
132711
Chrysarobn, 325, 326
n tinea imbneata, 225
In tinea ungutam, 218+
Cladosporium, 101, 303
Mansont, 213
Cladothrix asteroines, 16
bovis, 16
Cocaidiordal granuloma See Cocerdoid-
omyeous, S1-T1
meningitis, 61
Coccidioides, 172, 294
esferiforms,
Immitls, 51, 63, 66, 67, 69
ammat inoculation, 63
cultural charactertstics, 63
synonymy, 66
Cocaidiordomycosis, $1-71
age disttibution, 53
autopsy, 67
biopsy, 67
defiution, $1
differential diagnosts, 69

of progressive coccidioidomyco-

sy,
of serofulodermic cocerdioidomy-
cosis, 59
treatment, 63-70
x-rays in phmary pulmonary coc-
cidioidomycosss, 55
in progressive coccidioidomycosis,
61

Cacewdium Seeberi, 207
Coenocytic hypha, 286
Cohnistreptothrix tenas, 212
Complement fixaton, technic of, 321
Conidiophore, 291, 294
Comdium, 291, 294
Copper sulfate therapy in chromoblas-
tomycos:s, 108
1 maduromycosts, 190

therapy, 1n cocardiondomycosis, 70
Corn meal agar, 319
Cresatin therapy, 1n otomycosss, 282
Cryptococcosts, 111-126

age distnbution, 113

ammal inoculation, 119

autopsy, 123

geographic distnbution, 51 biopsy, 121
hypersensitivity, 69 defimtion, 11
immunology, 69 differential dragnosts, 124
laborato n primary n
coecidioldomycosts, 59 hyperszasitivity, 124
n 123-124
63

mycologic diagnoss, 66
mycology, 63-66
‘cultuges, 63
durect examination, 63
occupational predisposition, 53
pathology, 67
prognosts, 69
racial distribution, 53
serology, 69
sex distnibution, 53
<kon tests, 69
source of infection, 51
symptomatology, $3-63
of non-pulmonary primary coc-
cidioidomycosts, 57
of pnmary pulmonary coccidioid-
omycosis, 53

Yaboratory examinations, 116
mycologc diagnosis, 119
mycology, 116-121

cultures, 119

direct examuwation, 116
p:l(ho!o!)'. 121 123
Prognosts
ractal dlsmhuuvn, 13
serology, 12
sex distnibution, 113
skin tests, 124
source of ifection, 111
symptomatology, 113-116

of central nervous system ¢rypto-

coccosts, 113

of pulmonary cryptococcosis, 113
treatment, 125
x-ray, 113
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Cryptococeus, 35, 88, 172, 287, 293
60

Cultural

capsufatus,
Gilehrisd, 40
histolyticus, 121
Fhominis, 121
meningitdts, 121
neoformans, 38, 111, 116, 119, 121,
208
cultural characteristics, 119
synonymy, 119
species, cultural charactenstics, 308

Crystal vxolet therapy, in cocaidiordo-

mycosis, 70

INDEX

Cultural characteristics of Monospo-

rlum aplospermum, 186

of Montospora, 312

of Mucor, 316

of Myceha sterila, 306

of Nigrospora, 312

of Nocardia asteroides, 13
gypsoides, 13

of Paecilomyces, 298
of Pemcilliurn, 293
f rverrucosa, 103

of

bows, 13

of Alternaria, 310

of Aspergiflus, 193, 300

of Blastomyces brasiliensis, 81
dermatitidis, 36

of Candida albicans, 143
Guillermondi, 143
Krusei, 143
parakrusei, 143
pseudptropicals, 143
stellaroidea, 143
tropicalls, 143

of Cephalosporium, 302

of Cocetdioldes immitis, 63

of Cryptococcus neoformans, 119
species, 3

of Dematium pullulam, 312

of Diplosporsum, 304

of Epidermonhyton floccosum, 258

260

of Fusarlum, 306

of Geosrichum, 91

of Ghocladium, 300

of Graphium, 304

of Helminthosporium, 310

of Hemispora, 314

of Histoplasma capsulatum, 158

of  Hormodendrum  compactutn,
103

Pedrosol, 101
species, 310
of Microsporum, 256-258
Audouins, 256
canls, 257

gypseum, 258
of Monilta sitophila, 300

of Phoma, 314
of Predrara Hortai, 266

of Pleospora, 314
of Pulluloria pullulans, 312
of Riuzopus, 316
of Seopulariopsis, 298
of Sporotrichum Schenchii, 174
of Streptomyces, 308
of Syncephalastrum, 316
of Trichoderma, 302
of Tvichophyton, 249-256
crateriform group, 252
faviform group, 253
gypseum group, 251
rosaceum group, 255
rubrum group, 251
of  Tchdphvion  concentricuftt,
253
epilans, 252
ferruginewn, 255
Megnni, 256
Sabouraud:, 252
Schoenleni, 253
sulfureum, 253
violaceun, 255
of Trichopsorom Beigeli, 266
of Trichotheclunt, 304
of Ustilago zeae, 308
of Verticillum, 302
Cutaneous blastomycosis North Amer-
1can type,
South American type, 73
monihasis, 130
generalized cutancous montiasis,

rhinospondiosis, 205
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Debaryomyces homnes, 121
Dematiaceac, 293
Dematium, 273
‘pultulans, culturat charactensues, 312
Dermatomycoses, 209-237
desensitization, 243
‘hypersensiivity, 238
immunotogy, 238-243
mycology, 244-261
‘cultures, 249
durect examination, 244
serology, 23
Dermatomycosis Sce Tinea pedis, 209-

216.
fwrfuraca See Tinea versicolor, 273

277
benmloph,m, 244-261
cultures,
Demulophyuds, 240
Dermatophytosis See Tinea pedis, 209

333
Differentia! diagnosis, 1 tinea favosz,
pii)

imbricata, 225

pedis, 213

ungutum, 218

versicolor, 217

10 tnchomycoss anillaris, 272
Diovyanthranol ointment, 325
Diplosporium, cultural charactenstcs,
304

Discomyces bovls, 16

minutissimus, 283
tenuis, 272
Discomycete, 291
Disserminated sporotnichosts, 171
Dusting powder (Amy G. 1 fool
powder), 324

216 Eczema marginatum See Tinea cruris,
Desenex, 237, 327 219221
D n 243 (Monilia), 135
Desert Coceldioldo-| Envods hyton,
mycosis, $1-71 Castellani, 253
Diagnosts, of 199 N
of peniailliosis, 198 indicum, 253
Dhobie itch. Se¢ Tinea cruris, 219-221 Mansoni,
Differentia) diagnosis, 10 acnomycosss, | Roguettel, 253
2 tropicale, 253
1n aspergillosis, 196 Endomyces, 45
10 blastomycosts, North Amencan, | afbicans, 142
45 capsulatus, 40
South Amencan, 86 var b‘ﬂbdlmun
n 108 Guild

13 coceadiordomycosis, 69

10 hustoplasmosts, 163
1n maduromycosts, 139
11 monibasis, 146
1n otomycosss, 280
10 predra, 268
1n thunospondiosss, 207
in sporotnichosts, 177
10 tinea barbae, 227
capitis, 230
corpons, 223
cruns, 221

Enlodon «hmpy. tn rhinesporidiosts,

Epldcrm:l sporotrichosts, 171
Epidermatophytosis See Tinea pedis,
6

-21
Epidermophyton, 244

clypeiforme, 260

cruris, 2

floecasum, 209,217,219, 245,283,323
cultural charactenstics, 258
direct examination, 247
synonymy, 260

gallinae, 255, 256

ingunale, 260

Pernett, 251
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Epidermophyton plicarum, 260
rubrunm, 251
salmoneum, 251

Erbgrind See Tinea favo.m 232-237.

Erythrasma, 24, 282-28;
defininon, 282
differential diagnosis, 283
geographic distnibution, 282
mycologic diagnosis, 283
mycology, 283

cultures, 283
drect examination, 283 -
prognosis, 285
treatment, 285
Ethyl 1odide therapy, in bronchopul-
monary mthasls, 149

INDEX

Geographic distribution, of actinomy-

cosis, 1

of aspergillosis, 191

of bl;stomycosis. North American,
5

South American, 73
of chromoblastomycosis, 96
of cocardiordomycosts, 51
of eryptococeoss, 111
of erythrasma, 282
of histoplasmosis, 151
of maduromycosis, 179
of momliasis, 128
of otomycoss, 279
of predra, 262

of rhinosporidiosts, 200
of i 167

in North A 3
49 of tinea barbae, 257
Eumycete, 287 capitis, 230
European blastomycosis. See Crypro- corpons, 223
coceosis, 111-126 cruris, 219

Favus honeycomb ringworm See 7inea
favosa, 232-237.

Filamentous (colony), 289

Fluorescence with Wood's bight, 227,
230

Fonsecaea, 101
Pedrpsal, 105

Foot powder (Army G. L), 324

Formaln solution, 1 trchomycosis
axillans, 272

Formulary, 323-327

Fuadin therapy, 1n hustoplasmosts, 164

1m rhirosponidtosts, 208

Fung: Imperfect, 183, 287

Fungus infection of the ear See Oto-
mycosis, 279-282.

Fusarium, 255
cultural characteristics, 306

GENERALIZED cutaneous moniliasis, 132
Geatan violet solution, 327

unguium, 218
versicolor, 273
of tichomycosis axillars, 269

Geotrichosts, 87-94

age distibution, 88
definition, 87
differenttal diagnosis, 91
mycologic diagnosss, 91
mycology, 90-91
cultures, 91
direct examunation, 90
occupational predispositton, 88
prognosis, 93
racial distribution, 88
sex distribution, 88
source of 1afection, 87
symptomatology, §9
of bronchial geotnichosis, 89
of intestinal geotrichosts, 89
of oral geotnichosts, 3L9

therapy, In 70
1n geotrichosts, 93
1 moniliasts, 148
1n otomycosis, 282
1n pulmonary montlasis, 149
1a tinea crums, 221

o B
treatmeat, 93-94

x-rays, §9
Geotrichum, 38, 66, 87, 88, 89, 90, 91,

93, 294, 306

cultural charactersstics, 91
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Geotrichum immite, 66
Germ tube, 236
Gilchristia, 33
Gulchrist's disease, See North American
blastomycosns, 25-50
Glenospora, 45, 183
40

brevss,
clapieri, 183
Khartounensis, 180
louisianoldeurn, 66
metaeuropea, 51, 66

Semon, 180
Ghocladium, cultural charactenstics,
300

Gogo Sce Tinea Imbricata, 225,
Gomphinaria, 101

Pedrosol, 105
Gram's method for staining tissues, 320
Granules, in actinomycosis, 10
Graphium, cultural charactenstics, 304
Gym itch. See Tinea cruris, 219221,

Hetminthosporium, cultural character-
stics, 310
Hemspora, cultural ch

335

Histoplasmosts, pathology, 160-16%
prognoss,
Raal distribution, 152
serology, 163
sex distribution, 152
shin tests, 163
source of infection, 151
symptomatology, 152-156
lmumem 1
xrays, 1

Hody- pouy Sce Tinea versicolor, 273~

Ilarmilmlml'-lr:. 10!
Pedrosol,
Ilurmmlemlmm 101, 273, 298
algeriensis, 105
compactum, 93, 10t
cultural characteristics, 103
syronymy, 105
Fontoynonti, 273
Japonicum, 105
Pedrosol, 94, 101
cultural charactetistics, 101
synonymy, 105
rossleum, 105
species, :ullural ch1m:lcmllc!. llo

34
Herpes crcme  tnchophytique  See
Tinea corporis, 221-223,
Histoplasma capsulaturm, 151, 153, 156,
160, 163, 164, 165
cultural characteristics, 158
synonymy, 160
pyniforme, 1
Histoplasmosis, 151-165
age distnibution, 152
anumal mocutation, 160

differential diagnosis, 163
ecographuc distnbutton, 151
hypersenntivty, 163
immunology, 163
Taboratory examinations, 136
mycologic dizgnoass, 160
mycology, 156-160

cultures, 158

direct examination, 156
occupational predisposttion, 152

v

in nspermllml‘. 96
i blastomycosis, North American, 43
South Amerscan, 86
1n chromoblastomycosis, 107
in coceldioidomycosls, 69
1n cryptococcosss, 124
in dermatomycoses, 238-240
in hustoplasmosiy, 163
in moniliasis, 146
in sporatrichous, 177
Hypha, 286
Hyphcrmycehln 02

tcartnyon. olntment, 323
“Ids," 240

fenmunology, In actinomycasls, 21-22
tn aspergilionis, 194
in blastomycnls, Morth Amesican,
"

Yousth Amcelean, 84 86
1n chromnblatomycosds, 107

in coxcldinidmnycosis, 6
:.
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Immunology, tn cryptococcosts, 123-
124

in dermatomycoses, 238-243
in histoplasmosis, 163
in maduromycosis, 189
in momliasis, 146
m sporotrichosis, 176-177
'"g'“ ungworm See Tinea imbrivata,
25 .
Indiella, 183
americana, 188
- Brumpti, 180
Mansaont, 180
Reyniert, 180
Intercalary chlamydospore, 293
Intertrigo (Monihia), 132
Intestinal geotrichosts, 89
Todide therapy. Sec Potassium iodide
therapy, and Sodwm lodide therapy
Todine, in tinea capitrs, 232
1 tinea unguium, 218
Todine otntment, 325
Todine-salicylic acid lotson, 326

108

Jockey steh See Tinea eruris, 219-224.
Jomnt moniliasis, 135

KLEINFLECHTE See Tinea sersicolor,
273-277.

L n actino-

INDEX

Leptothrix See Trichom cosis axillarss,
269-272.

Levurids, 132

Liver spots. See Tinea versecolor, 273-

Localle Iymphatic sporotrichosis, 169

Lugol's solution, in vulvovaginitis
{Mombha), 148

Lumpy jaw, Sec Actimomycosty, 1-25.

Lutz-Splendore-De Almeida’s disease
See South American blastomyeosis,
71-87.

Lymphaogitic blastomycusm {South
American type), 76

MACROCONDIA, 294
Macrosporium, 310
Madura foot. See Maduromy coss, 179+

Madurella, 183
americana, 180
Bovol, 180
Tkedai, 180
lackawanna, 180
mycetornt, 180
Oswaldal, 180
Rarmwor, 180
Tabarkae, 180
Tozewri, 180

Maduromycosis, 24, 179-191
age distribution, 181
anumal woculaton, 188

n, 179
differential dragnosis, 189
179

mycoss, §
10 blastomycosis, North American,
3

South American, 79
n chromoblastomycosis, 101
10 cocaidrodomycosss, prmary, 59
progressive, 63
1n cryptococcosts, 116
1n lustoplasmosts, 156
1n maduromycasis, 183
1n monilasis, 133
Lactophenol ¢otton blue, 320
Lafa tokelau See Tinea imbricata, 225

immunology, 183
laboratory examunations, 183
mycologic diagnosis, 188
mycology, 183-188

cultures, 186

direct examunation, 186
occupational predisposition, 181
pathology, 188-189
proguosis, 190
racial distnbution, 181
sex distribunon, 181
source of infection, 179
symptomatology, 181-183
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Maduromycosis, trcatment, 190
x-1ays,
Magneaium sulfate solution, 324
Malasteda furpur, 273, 323
synonymy, 275
Macfadyeni, 215
tropica, 215
Meningitis {cocardiordal), 61
Metacresy] acetate solution, 327
therapy, 1n ot 282

Microsporum xanthodes, 258
Monila, 88, 279, 289, 293
aegyptiaca, 144
albicans, 142
Aldoy, 142
candida, 142
Chalmersi, 144
Guilhermondi, 144
Krusei, 143

Microconidia, 294

Microsporoldes mimatissimus, 283

AMicrosporon furfur, 215
mentagrophyies, 251
munutissimum, 383

Mucrosporum, 210, 224, 225, 230, 244,
247

cultural charactenstics, 256

direct examnation, 246
Audoulm, 230, 245, 323

cultural 256

oms chophila, 143
parakrused, 144
parapsilosss, 144

<cultural charactenstics, 300
troprcalis, §
tumefaciens, 144

lanordes, 143 ~

synonymy, 256
aurantiacum, 258

cants, 227 230 232,245,323
cultural charactenstics, 257
Synonymy, 258

depauperatum, 256

Eypseum, 230, 232, 245, 323
cultural charactenstics, 258

pseudolanosum, 258
scorteim, 258
simiae, 258
Stillianus, 258
sardum, 356
tomentosum, 256
wnibonatum, 256
velvetleum, 256
villosum, 256

Monilia sulvovagimitis, 130
Monliasis, 126-149
age distribation, 128
ammal inoculation, 142
autopsy, 145
biopsy, 144
defimtion, 126
differential diagnosis, 146
geographic distribution, 128
hypersensity, 146
immunology, 146
laboratory examinations, 135
mycologic diagnosis, 143
mycology, 138-144
cultures, 138
direct examunation, 138

occupational predisposition, 128

pathology,’ 144-14
proguosts, 1

racial dxsmbunon. 128
serology, 146

sex distribution, 128

symptomatology, 128-138
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of bone and jomt monilasis, 135
of bronchopulmonary moniasis.
132

of cutaneous moniiasls, 130

o



of mucous membrane monltasis,
128

of onychia, 132
of paronychia, 132
of pertanal moniliasts, 132
of pulmonary monthasis, 135
of vulvovagimtis, 130
treatment, 148149
x-rays, 1n bronchial moniliass, 132
10 pulmonary moniliasis, 135
Monlirds, 132
Monasporium, 45, 183, 279, 312
apigspermum, 18, 180, 186, 188
cultural charactenstics, 186
synonymy, 188
scleriotiale, 180

tulanense, 40

° maduromyco-

of piedra, 267
of rhmospondlosls‘ 207
of sporotrichosis, 174
of tinea versicolor, 275
of trichomycosis axllars, 271
xamnation, of hair, 318
of nails, 318
of pus, 318
of spinal fluid, 318
of sputum, 318
of superficial skin lesions, 318
of ulcers, 318
Myeology, of actinomycosis, 10-16
cultures, 13
dirgct examtoation, 10
of aspergillosis, 193-195
cultures, 193
direct

o

cultural
312
Mucedinaceae, 293
Mucor, 199, 279, 280, 290
cultural characteristics, 316
Mucormycosis, 199
diagnosis, 199
mycology, 199
treatment, 199
Mucous membrane moniliasis, 128
sporotnchosis, 171

of blastomycosis, Norxh American,
35-40

cultures, 36
direct examinatron, 35
South Amerjcan, 79-84
cultures, 81
direct examination, 79
of chromoblastomycosis, 101-105
cultures, 101
direct exammnation, 101
of i is, 63-66

Myceha sterila, cultural
Mycelium, 286
Myceloblastanon Favrer, 143
Mycetoma. See Afaduromycosss, 179-
191
Mycologic dtagnoss, of actinomycosis,
15

of aspergdlosis, 195
of blastomycosis, North American,
38

South American, 81
of 105

cultures, 63

direct examination, 63
of cryptococcosis, 116-121

cultures, 112

durect examtnation, 116
of dermatomycoses, 244-261

cultures, 249

direct exarmnztion, 244-247
of erythrasma, 283

cultures, 283

direct examnation, 283

2l 90-91

of coccidioidomycosts, 66
of cryptococcos:s, 119

of erythrasma, 283

of geotrichosis, 91

of histoplasmosts, 160

of
cultures, 91
direct examinaton, 90
of hstoplasmosts, 156-160
cultures,
direct examination, 156
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Mycology, of maduronmycosis, 183-188

cultures, 186
direct examination, 186

of moniliasis, 138-143
cultures, 138
direct exammnation, 138

of mucormycosis, 199

of otomycosts, 219-280
cultures, 250

irect examenation, 280

of pemicilliosts, 198
cultares, 198
durect examination, 198

of piedra, 266-268
cultures, 268
dieect ecamenation, 266

of hinospondiosts, 205-207
direct examination, 206

of sporotrichosis, 1724174
cutres, 174
direct examination, 172

of tinea versicolor, 273275
cultures, 275
direct examunation, 27§

of tnchomycosis axillars, 269-272
cultyres, 271
darect examnation, 269

Mycotie otitis externa. See Qlomtcosis,

279-282,

vulvovagimus See Montlisis, 126~
149

Mycotorula dimorpha, 144

tramorpha, |
Mycotoruloides triadis, 142
M;;m@mnycwsh. See Otoms cosis, 279~

Myxomycetes, 287

Nasar shinospondiosis, 202

Natwonghty, 12 South American blas<
tomycosts, 73

Nr;amn therapy, in histoplasmosis,

Neostibosan therapy, m rhunosponds
o3, 208
Nigrospora, cultural charactersstics, 312
"‘Wﬂzf;im. 1, 5, 21, 24, 179, 183, 283,
3

actinomvees, 16

339

Nocardia asterorder, 10, 16, 21
culturs! charactenstics, 13
synonymy, 16

gypsordes, 10
cultural charactenstics, 13
indica, 16
madurae, 10, 16
cultural charactenstics, 13
synonymy, 16
rmautisnima, 24, 282
synonymy, 283
tenuis, 269
cultural charactenistics, 271
synonymy, 2
Nocardiosis, 24 See also Acnnomn-
cosis. 125,
North Amencan blastomycosts, 25-50¢
age distnbution, 27
2mmal moculation, 3%
4

difficrential diagnosis, 45
geographic distaibution, 25
hypersensitivity, 45
immunology, 4345
laboratory examunations, 3%
mycologic diagnosis, 38
mycology, 3.

cultures, 36

direct ¢xammnation, 35
pathology, 4043
progoosis, 47
racal disinbution, 27
serology, 43
sex distribution, 27
skin tests, 45, 47
source of infection, 25
sufgery m, 49
symptomatology, 27-35

of cutancous blastomycosis,

of systemuc blastomycosis, 27
treatment, 47-5¢
x-rays, 30

OCCUPATIONAL predisposition, tn 4¢-
unomygosis,
n aspergilloss, 192
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INDEX

5

tomycosis,
kX

in chromoblastomycoss, 96
1 coccidioidomycosts, 53
in geotrichosis, 88
in histoplasmosis, 152
m maduromycosis, 181
in moniliasis, 128
sn thinespondiosis, 220
in sporotrichosis, 169
Ocular rhinospondioss, 202
Owdiomycin test, 240
Oldium, 294, 306
albicans, 142
dermatitidis, 40
Sckoenleinl, 253
tropicale, 142
Onychia (Monilia), 132
Onychomycosis. See Tinea ungium,
217-219,
Onychosis irichophyta, See Tinea
guum, 217219,
Oosphere, 291
QOospora, 294
cultural characteristics, 306
madurae, 16
munutissima, 283
QOospore, 291
Oral geotrichosis, 89
Otomycosis, 279-282
definition, 279
- dufferential diagnosis, 280
geographuc distnbution, 279
mycologic diagnosis, 280
mycology, 279-280

in blas-
South  American,

); therapy, in rhinospo-
ridiosss, 208
Parasaccharomyces Ashfords, 142
Parasitare bartfinne See Tunea barbae,
Parasitic achromia de Jeanselme See
Tinea versicalor, 213-211,
Paronychia (Monuha), 132
Patbelogy of actimomycoss, 16-21
of aspergillosis, 195-19¢
of blastomycosis, North American,
40-43

South American,

of chromablasmmycosts 105-107
of cocardioidomycosts, 67
of cryptococcosis, 121-123
of bustoplasmosis, 160-163
of maduromycosis, 183-189
of momhasis, 144-146
of rhunospondiosis, 2'07

P ol re e

Pemcuuoss, 198
diagnosis, 198
mycology, 198

cultures, 198
drect cxamxmuon, 198
treatment, 1!

Penicillium, 133 198, 199, 279, 280, 295
cultural characteristics, 298
mycetogennm, 181

Pentavalent antimony compounds, 1o

hestoplasmosis, 163
10 rhinospondtosis, 208
Perianal moailiasis, 132

105
Phiglophora macrospora, 105

96, 101
cultural charactenstics, 103
105

cultures, 280 Perithecium, 291
drrect exzm.inallon, 280 Phialocomdiophora, 101
prognosis, 280 compactum,
symptomatology, 279 Guggenhemia, 105
treatment, 280
verrucosa, 94,
: . cultural

cerebriformis, 84
renuis, 84

- TN e 11y

defimuon, 262
differential dragnosis, 268



INDEJ’ 341
hedn, Feographic dmnbuuon, 262
mycologic duznom, 267
mycology, 265268

<ulty

direcy mmlruuon. 266
prognusu, 268
Symy

pt om.:toloxy, 262 Cons, 79
lru!menl, 268 l’nmnalar 0tmen;, 218, 32
Piedry T105tr08 Sng Pietrg, 262-265, Prim, Pulmon, coqcldwldomy
Preday m/um.”/a’ra. 268 Cosis, 53
Horya), 262, 266 Prognos, n acunomytom, 22
Culturay dumcten.snc:, 266 rgrllosu, 197’
lynonymy, 267 1 blag,, MyCoss, Nory Amencan.
Iawmm, 27

nlol, 267 Amenmn, 6
:lal"amemb. 267 n Chromnbl romycosn. fog
mewe/en.vlr, 267 n comd:oldomycos S, 69

hxynzus YeTsicolop See Tineq tersief g Cyptoc, SIS, 24
Coloy, 27.L277. ia the del'malom)coses. 209-237
Hopica Tiney ¥rsicofor, 273 in eryy ) 285
277 n xeomchou.x 3
P ecmmyeerc. 291 n hmoplz:mcms, !
Pleospope s, CUlturyy harg, " maduromycosu, 1%
LI 0 mopy, I¢y
5 Beioepy, 268 n oto, 28,
Posada~lVrnucke‘: dlsea!e. See Coc. m Predra, 268
tldloldvmyt\;.rb, Sty i rhmo:pcndloslx, 208
l’n-fadmh mp.mlam, 150 m xpomlnchon , 17
Loy 10 tiney barbae, 35y
ﬁzrrne. 160 C2pitjs, 230
Pop Sum 20y, tartry,, lherlpy COTpons, 223
In hmopl'-imo'll Is4 221
todsdy u:eruy. om,vm,u. 23 !zmsa. 235
l.vDelellOul 197 tmbricary, 225
i blagt, %, Nortp Ame Pediy, 21
43 um, 2,
Sc'?::' color, 377
M brop, opulmonary Moy, 18 tryg) Mycoss llany, 272
asis, 149 8Tess v I OMycouys, 39
n Omoblmomymm, 108 eldy, Idi0/dee Mazza,, ¢
n l‘wdmldomycmu 70 Pseugoy ha, 28

n t s 124°
I maduromycom, 150
n :pororncbom, 177
n vulmvammtu (Momha), 148
Pe"nansanare. 23
Joaky m
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QumioLor ointment, 325
10 tinea barbae, 229

RaciaL distribution, of aspergillosis,
192

of blastomycosis, North American,
27

of chromoblastomycosts, 96
of coccidioidomycosts, 53
of cryptococeosis, 113
of geotrichosis, 88
of stoplasmosis, 152
of maduromycosis, 181
of moniliasis, 128
of rhinosporidiosis, 200
of sporotrichosis, 169
“Ray fungus,”
Reproductive mycehumn, 286
Rhnocladum Lesnei, 304
Rhmospondiosis, 200-209
age distnnbution, 200
autopsy, 207
biopsy, 207
definttion, 200
differential dxagnos;s. 207
geographic distnbution, 200
mycologic diagnosis, 207
mycology, 205-207
direct examnation, 206

INDEX

Ringworm of the feet, See Tinea pedis,
209-216,

of the groin See Tinea cruris, 219~
21,

of the nails See Tineaunguium, 217-
219

of the scalp. See Tinea caprtis, 230-
232.

SABOURAUD's glucose agar, 319
Sabouraudhtes lanatus, 258
Saccharomyces, 35, 287, 288, 291
Kruser,
neoformans, 119
species, 119
Salicylic acid therapy, 15 otomycosts,
282

Scedosporium apiospermum, 188
Scherends flechte See Tinea corporis,

1-223,

Schizomycete, 183, 287
Scopulariopsis, 219
cultural characteristics, 298
Septa, 286
Serology, in actinomycosis, 21
1 aspergillosis, 196
13 blastomycosts, North Amencan, 43
South Amencan, 84
1n chromoblastomycosis, 107
69

pathology, 207
prognosis, 208
racial distributton, 200
sex distnibution, 200
source of infectton, 200
sympiomatology, 202-205
of cutaneous, 205
of pasal, 202
of ¢cular, 202
treatment, 208
Rhinosporidium Kmeab 1, 207
Seeberi, 200, 2
syoonymy, .07
Rhizopus, 279, 280, 290
cultural charactenstics, 316
Ringworm, of the beard. See Tinea
barbae, 225-229
of the body Sce Tunea corporss. 221-
223

[
1n cryptococcosis, 123
1n dermatomycoses, 238
1n Justoplasmosts, 163
1n montliasis, 146
In sporotrichosts, 176
Sex distribution, of actinomycosis, !
of aspergtlosis, 192
of blastomycosis, North Amen-
cap, 27
South Amencan, 73
of chromoblastomycosis, 96
of coccldiondomycos:s, 53
of cryptococcosis, 113
of geotnchosis, 88
of histoplasmosts, 152
of maduromycosts, 181
of moniliasis, 128
of rthinospontdiosis, 200
of sporotnchosts, 169
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Sporotrchoss, serology, 176
sex distribution, 169
skin tests, 177
source of infection, 167
symptomatology, 169-172
treatment, 177-178
Sporotrichum, 167, 177, 304, 312
asteroides, 174
Beurmann, 174
Counulmanl. 174
equl, 174
Jeanselmet, 174
runutissimun, 283
Schencki, 167, 172, 173
cultural charactenistics, 174
synonywmy, 174
speces, 174
Sterigma, 295
Sterigmatocystis mdulans var  Nicolle:,
181

Stbium chlonde therapy, i histoplas-
mosis, 1
Streotontyces species, cultural charac-
tenstics, 308
i See

Surgical treatment, 1 acttnomycosts, 22

m aspergllosis, 197
11 blastomycosis, North American,
49

1n chromoblastomycosis, 108
1n cryptococcosts, 125
1n maduromycosis, 190
n rhinosporidrosis, 208
in sporotrichosis, 178
Sycosis parasitica. See Tinea barbae,
225-229.
Symptomatology, of acunomycosis, 3-8
of aspergillosts, 192-193 ~
of blastomycosis, North Ametican,

South American, 73-79

of chromoblastomycosis, 96-101

of cocerdioidomycosis, 53-63

of eryptococcosts, 113

of dermatomycoses, 209-237

of erythrasma, 282-283

of geotrichosis, 89

of hlstophsmosls, 152-156

of madummycosts. 181183
128-

1-25

Streptothrix actsnomyces, 16
asteroldes, |
madurae, 3

Strong sulfur-salicylic actd ointment,
325

therapy, 1n
10 blastomycosis, North Amenican,
49

South Amenican, 86
1n cocaidiotdomycosis, 70
1n cryptococcosts, 125
m maduromycosis, 190
Sulfostab therapy, 1n rhmosporidiosis,
208

Sutfur aintment therapy, in erythrasma,
285

1n trchomycosis axillans, 272
Sulfur-salicylic omntment, 325

138

of otomycosis, 279

of predra, 262

of rhugosporidtosis, 202-205

of sporotrichosis, 169-172
dissemunated, 171
epidermal, 171
localized lymphatic, 169
mucous membrane, 174
skeletal, 172
visceral, 172

of tigea batbac, 227
capitis, 230
corporis, 223
cruns, 219-221
favosa, 232-233
imbricata, 225
pedss, 210-213
ungum, 218
versicolor, 273

of trichomycos:s axdlarss, 2

1 tetlea capitts, 232
corpors, 223
mbricata, 225
unguiurm, 218
versicolor, 277

erpMar/mn. cultural cham(er-

1stics, 316

Synoaymy, of Actinonyces bavis, 16

of Blastomyces dermatltidis, 40
brasiliensis, 83
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synonmy, of Candigy nlb/mnl. 142 Tbymol IOd.,dr-sabth acd lhemp)
Gulﬂltrmomf:, 149 n covcldloldom; cosis, 70
u“sel, 144 Tihclure ol’mdme. N tiney corpom. pag]
parﬂknael', 44 in Uney Pedis, 216
opicats, 142 Tinea barbac, 2533
of Cleioldey iy, , 66 dcﬁnmon. 225
of Cr;ploroeflu nmji;”m:ru. Its dlﬂ'crrnml dugnosn. 227
of Her’mpbloﬂﬂ Osum, 260 8raphe dlslnbulmn, 27
of Hist0p s P lati, 115 Prognosy, 337
oF Fy, < ramparll/m. los Mploms, 227
030, 105 freatmen,
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Megnzny 355 Prognosss 553
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ubrigy, / Ratmeny, 5
Sboungg, 252 nuns, 219 35y
Schoenjegny 2s; Gefinnyon 31y
Asirany, g5y Ailfereny g Bagnosss 5o
10} arlenm, 285 BCOgraphie d:smbunon, 219
Slgely, 255 O805,5, 37,
Iyrmgowra lnuombllu, 142 symg?om:ﬂology. 219-27;
Systeme bla:rom,ows See Norgy ! {reatmen, 224
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d:ﬁ‘ervnnal dugnosu, 233
Teone faveuse, s ﬁnraﬁna.va, 3. Eograpp o Iistribyrigy, 232
2137 Prognogss 536
77117':1:2”"‘" 22986 symplomarology, 232233
Pore, 3 lrearmeﬂl, 36
Dhaiyyy, 286 / flava Tineq Yersicolsy, 273277
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Tinea imbricata, prognosis, 225
symptomatology, 225
treatment, 225
nigra. See Tinea verslcofor, 213-217.
nodosa See Pledra, 262-268
pedss, 209-216
definntion, 209
differential diagnost, 213
geographic distribution, 210
progaosts, 215
symptomatology, 210-213
treatment, 216
sycosis See Tinea barbae, 225-229.
tonsurans. See Tinea capitis, 230-232.
ungujum, 217-219
defimtron, 217
differential diagnosss, 218
geographte distnbution, 218
prognos:s, 218
symptomatology, 218
treatment, 218-219
versicolor, 273-277
definition, 273
differentral diagnosts, 277
geographic distribution, 273
mycalogic diagnosis, 275
mycology, 273-275
cultures, 275
direct examenation, 275
prognosts, 277
symptomatology, 273
treatment, 277
Tokelau, See Tinea imbricata, 225,
Torula kistolytica, 111, 121
menmgits See Central neryous sys-

INDEX

Treatment, of erythrasma, 285
of geotnchosis, 93-94
of hustoplasmosis, 164-165
of maduromycosts, 190
of momlasts, 148-149
of mucormycosis, 199
of otomycosis, 280
of penicilliosts, 198
of piedra, 268
of Thinosporidiosis, 208
of sporotrichosts, 177-178
of tnea barbae, 229
capitis, 232
corporis, 223
crurts, 221
favosa, 236
imbricata, 225
pedss, 216
unguium, 218-219
versicolor, 277
of tnchomycosis axillars, 272
Trichoderma, cultural charactenstics,
302

Tnchomycosts axillans, 269-272
defimition, 269
differential diagnosts, 272
geographic distribution, 269
mycologic diagnosts, 271
mycology, 269-272
cultares, 271
direct examunation, 269
prognosts, 272
symptomatology, 269
treatment, 272
chromatica See Trichomycosis avil:
Jaris, 269-212

tem cryptococcoss, 113,
neoformans,
Torulopsis capsulatus, 160
Torulosis See Cryprococcosis;

nodosa See Puedra, 262-268, and
Trichomyeosts axiliaris, 263112
nodulans See Piedra, 262-263
See A

aul

111-126
Treatment, of 22-23
of aspergillosis, 197
of blastomycosts, North American,
7-50

South American, 86
systerme (North Amencan type),
47-49
of chromablastomycosis, 108-109
of cocurdiotdomycosis, 69-70
of cryptococcosts, 125
of dermatomycoses, 209-237

laris, 269-272
Trichonocardiasis axillaris, See Tricho-
mycosis axillaris, 269-272

Trichophytie sycosique See Tinzd bar-

bae, 225-229
Trchophytin test, 240
therapy, i unea pedis, 216 .
Tvichophyton, 217, 219, 221, 225, 217,
244, 247, 283
cultural charactenstics, 249-256
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Trichosporon Beigelii, synonymy, 268
cerebriforme, 268
gigantenm, 268
granulosum, 268
Hhumakuaquensis, 268
minor, 268
gvoides, 268
Hortai, 267
paraguayo, 267
Trichothecium, 260
cultural charactenstics, 304
foccosum, 21
Trivalent antimony compounds, in his-
toplasmosts, 164
in rhinosporidiosis, 208

ULTRAVIOLET radiation, 323
Urea therapy, in

INDEX

WHEATENA, 196
White picdra, Sce Predra, 262-268
Whatfield's ointment, 324
n tinea cruris, 221

mnbricata, 225

pedis, 216

versicolor, 277
ng]d s ight. Seo Ustravivlet radiation

X-RAYs, 1n actinomycos:s, 5, 8
2bdonunal,
thoracic, 5
in aspergillosis, 193
in l(;lastamycosls. North American,
3

13 chromoblastomycosis, 101
1 coccidrotdomycosis, 55, 61

diosis, 208
Ustilago zeae, cultural charactenstics,
308

Vaceie(y) (technic of preparauou), 322

primary pulmonary, 55
progresstve, 61
n cryptococcosss, 115
1n geotnchosts, 89
1 hustoplasmoss, 156
1n maduromycosis, 183
n monilasis, 132, 135
132

Vaccine therapy, in
1n aspergillosis, 197
1n blastomycosts, North American,
47

South American, 86
in bronch:

pulmonary, 135

X-ray therapy, 1n actinomycosss, 23
1a blastamycoss, North Amencan,
49

d 70

24
149
1 coccrdiardomycoss, 70
10 eryptococcosis, 125
m cutaneous monthags, 148
n geotrichosts, 94
1n sporotrichosts, 178
Valley fever See Coccidondomycosts,
1-
Veal infusion agar, 319
Vegetative mycelium, 286
Verrucous dermatitis See Chromoblas-
tomycosis, 94-109.
> cultural

302
Visceral blastomycosis (South Ameri-
can type), 76
sporotrichoss, 172
Vulvovagimtis Momba, 130
mycotic, See Monmdiasis, 126-149

n
10 eryptocoecosis, 125
1n monifiasis, cutaneous, 148
1n sporotrichosis, 178
1n tinea barbae, 229

capitis, 232

crurs, 221

favosa, 236

dis, 216
ungwum, 218

YEASTLIKE (colony), 288, 289

ZyGoSPORE, 290

Zymenema, 38
brasihente, 83
capsulatum, 40
dermaﬂmﬂ: 40
Gilehristi, 48






