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RISTOPLASNOSIS WITH FATAL RISULTS AS AN OCCUPATIONAL DISEASE
CF A MYCOLOGISTW

/¥ollovwing ia the translation of an article by . ‘

M. Hoarcung and X, Saldeldar in tha Cannan=language

publication Int, Archiv fuer Gawarhunathalomia und O a
Cavarbahyniana (Int, Archivas foo Induatrial Pathos .
logy and Industrial Hygiene), 19, 270-289 (1962);7 '

Submittad on 1§ Fabruary 1962 on tha basis
of data c¢ollactad at tha Sanatorio Antitu= \
barculose '"Venezuela" and the Instituto da
Anatomia Patologica de la Universidad de Loa
Andas, Marida (Venaauala),

Introduction
m

In spite of all procautionary maasures, histoplasma capsulatum in-
Zactions occur quite fraquantly in mycological laboratories, as raportad by
Crayston and Salvin, among othars. Furcolow, Guntheroth, and Willis, Dickie
and Murphy, as well as Loosli have reportad on clinical aspacts of thesa ine
factions, Sevaral wall=known mycologists in tha United States, among tham } !
Ersmons and Procknow, assura us that prolonged work with this fungus will ra=
sult i{n infaction vory frequently, Sinca tho dissass was mild in most casaes
and fatalitias resulting from occupational exposura had not occurrad hereto=
fora, infaction occuring during ressarch of this fungus had boen considerad .
as almost unavaidabla, Our axpariance has shown that, undar cortain spacial
circumstancas, such an infaction may be fatal., Wa tha:efore wish to raport
on such a casa in which, additionally, anatomical findings ware made which,
to our knowledge, heratofore have not bean reportediin connection with outh
cseap-of fatal histoplasmosis,

Dadicaccd » on the occasion of his 70th birthuay. to Prof. Dr, med, Dr.h,.c.
E, W. Daadex, . .
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Gasa Ruport

Summapy ol Cage Histovy

A 43-yaar old Italian mycologlut, a veaidaent of Venezuala for the
past & ycara, had baon angaged primavily in investigations ol hlstoplasma
‘capsulatum over a pariad of approximataly ona yaaw, Sotl samplas from various
ragions of the Vanazualon Andaes, uaually obtainud from ehickan coops, ajuer
apealal traatmant in hia laboratory, wara infacted inta tia abdominal cavity
of whita mice in tha form of a suapansion. Aftar a oartain pariod of tima,
piacas of tha liver and splean of tha animals wara tranaferved to a nutriauk
madium; in a corcain parcantaga of casas, tha fungus bagan to grow in the
tiasue, Smoars of the fungl grown in thase culturas wara then nraparad Ly
tha mycologist without the aid of any protactiva maasuras. In April, 1980,
somea & months aftar tho start of the abova invastigationa, a histoplasmin
skin test givan to tha mycologist turnad out to ba nagativa, Up to that
point, very faw positiva fungus culturas had baen obtained, '

ami Anamnasis

Doth tha brother (at aga 37) and tha mother (at age 70) of the patient
suceumbad to a heart infarat, -

ok
v

Coy

As a child, the patiant had scarlat fever, chicken pox, and mumps.

At the age of 10, ha spant considarable tima in the hospital with exudative
plaurisy and, at the age of 20, he was hospitalized for a thras-month period
with savera doudble pneumonia, At the aga of 30, while a prisonar of war in
India, he contractad malaria, but was complataly curaed, During the same year
he underwant a double tonsillectomy, having suffered frequantly from tonsil
infactions and chronic abscasses of the midlle aar. At the age of 40 hu davae-
loped a duodenal ulcer which respondad to consarvative trgatment,

Prasant lllnass

Tha patient's last contact with infectious matarial was on 1l Qctobur
1960, when he visited his laboratory to examina numarous fungus culturas. On
tha following day, in tha company of four othar persons, ha visited a lima-
stonu stalactite cavern on the wastern slopa of the Vanazuclan Andes, There,
as wall as in chicken coops of farms in tha vicinity, he obtained several
soil samplas,

On 24 October 1960, twalve days later, the patient bacame ill, With

‘tha oxcaption of dyspnea following physical exartion, the patient had boan

in good health during the past faew yaars, His presant illnoss manifested ite
salf in ganeral malaise, sora throat, occasional coughing with minor mucous
eXpactoration, and a tamparatura of 37 to 38 dagreaes. Waen the patient did

not ghow any improvemsnt, his physician, called on tha thizd day of the ill~

c:j ness, made the following findings:
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o natlont, of pyknic body typa, was in good janaral hoalth and in
a sood state of nuirition, somawhng corpulant, waighing 79 kg and baing
1,87 m tall, Dody tamparatura 38,3, pulsa 100/min, blood prassura 130/90 RR,
Thoe pharyageal mucous mambrana was diffusaly raddanad, with minor mucopurulant
dapoaita, Postoparativa condition, bilataral tonsillectomy, Both tympanic mame

Cbranas sclavotically chanjed and clecatrleially contvactaod, with hearing ime

pairad, Farcusaion and auscultation of chast == no particular fiadings, In
addicion to tha complaints listad abova, tha patiant complained of occasional
coughing anu a stabbing pain in the right sida of hias chest whon taking a deep
braath,

Wian, after combinad traatmont wlieth gulfonamidas, tetracycline, and
vitaming, the patiant had not completaly rgcovarad on the Sth day of his ille
nags, a new histoplasmin skin test (0.1 em™; 1:1100) was performad, in viow of -
the patiant's known axposuras in tho laboratory, Tast wasults, with a diamater
of 15 rm, wara positiva, During those days, minor leukocytosis with normal
differantial blood picture and acecalaratad BSG ware daterminad., Blood data
for tha ontira course of the illnass appear in tha table bLalow,

Thae chast x=ray (Flgura 1) on tha 10th day of illnass showad two poorly

dafinad, hazelnut=sized shadowy araas of irragular dansity at the laval of

the Sth intercostal spacae on the right and the 6th on tha lefr, In tha right
lowar field, a slightly largar, irragularly deiinad shadoyy areca of little
dansity, but with stripe-lika marking, could ba sean, In addition, the lungs
appaarad sh.rply definad, with fina=-grained shading on both sides, Hill ware
claarly multiplied and thickenad, Tha right upper interlobar space appearad

a8 & thin lina delineating the outer third,

Tha positive histoplasmin test and the x-ray examination, togethaer with
the elavatad BSG, in view of tha patient's pravious history, lad to a diagnosis
of pulmonary histoplasmosis.

TABLE, Principal hematolozical findines durinz the course of the disease

Day of leuko- Sagmant Eosino= Lympho= Erythro=- Hb BSG
discase cytas nautro- philas Cytas cytes - 3 A

nhiles . in mill,
10th 8,200 62 0 29 4,66 14,34 34/67
16th 6,850 56 1 36 4.50 13,36 35/79
23rd 7,200 57 1 40 L. 42 13,34 34/70
36th 10,500 62 2 33 4,34 13.25  40/84
39th 10,100 75 2 14 4,12 12,7 78/34
41st 8,600 57 5 37 4,0 12,3 45/78
4LSth 5,500 51 4 41 4.1 12,7 43/88
50th 8,700 67 5 25 4,06 12.5 42/87




Since the pationt had refused stationary treatment, he received ambue
latory treatment from the 10th through the 33rd day of {llnass. Throughout
that time, he had no faver, voiced no subjoctiwve complaints, und displayed
" a good appatite., It waz difficult to get him to follow the physician's ordar
for bed rest. Tha patient insisted on continuing his laboracory work. On th
23rd day of sicknass, a blood sampla was takan for sarological e:anination.
While the complement fixation reaction for the mycelia and conidcform of the
pavacogccldividus brusiiicuslis turncd out to be negative, thy titer for histo=
plasma capsulatum at 1/64 was distinctly elavatad, These values remained uae
changad in two subsequant axaminations on the 30th and 50th day of sicknass,

Throughout the remaining coursa of the disease, the patient was daily
traated with & g Elkosin and 6 Dragees Ferronicum, while polyvitamin therapy
was baing continuaed,

During tha course of tha ambulatory treatment we had gained tha im=
prassion, from x=-ray control examinations performad weeXly, that the initially
observed infiltrates began to be delinsated with incresiing sharpness. The
sharp delineation of the lungs with fineegrainad shadi g, noted at f£irst, sube
sequantly became laoss clear, Swelling of both hili remained undiminished. Per-
cussion and auscultation of the thorax did not indicate dissase. Liver and spleen
ware not enlarged. Results of urine analysis waere normal; howaver, blood sedie
mentation rate ramained high, number of laeukocytes in peripheral blood was
slightly dacreased, and slight anemia developed.

§tatlonarz Treatmant

On the 34th day of sickness, the patient, having assisted in bathing
tha children, had become heated and had exposed himself to a draft. On the
following day he again complained of being indisposed, fever, and heart pale
pitation, as well as breathing difficulty and a stabbing pain in the right
side of his chest, In spita of these complaints, patient had not remained in
bed. The physician was notified of this worsening of the patient's condition
only on the following day, Examination on the 36th day of sickness showed
dyspnea and tachycardia of 130 with well-filled pulse and cccasional extra=-
systoles. In view of the sudden turn for the worse, stationary treatment of
the patient was ordered on the 37th day of sickness. During admission, the
patient had no temperature, showed tachycardia' of 130, and blood pressure of
120/90 RR. Dyspnea was clearly evident with an indication of cyanosis of the
lips, as well as coughing with slight mucous expectoration, Over both lower '
lung fields, medium bubbling rale was determined during bronchio-vesicular
breathing and normal vocal fremitus, The x=-ray showed increased vascular de-
lineation, particularly in the right lower field.

\

% Wa are indebted to Dr, G, A, Maeckelt, Profesor del Instituto de Medicina Tropica
Tropical de la Universidad Centrxal de Venezuala, for thase examinations,
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Auscultation of the heart showed no abnormal sounds. The electrocardio-
gram showad a low T and an indicated deap ST. The Q-splke in the lst and 2nd
axtremity dorivation was 1 and 1,5 mm deap and of short duration, No swelling
of tha livor or splean, no juguiar congustion or edema could be found,

The leukocyte count had increased to 10,500, and an incrdase in the
blood sadimentation rate was determinad,

Undar oxygen therapy and medicati{on of 0.4 g Chinidine as well as
Roverine intravenously injected, the extrasystoles and cyanosis disappeared
immadiately, pulse frcquency dropped to 100 within a few hours, and ta ¢0 on
the following day. Electrocardiogramstaken over the next few days failed to
show any pathological condition, The glutamic acid-oxalacetic acid-transaminasis
value, on tha 38th, 39th, and 40th days of sickness was 30, 17, and 14 E/ml,

From the 3rd day of stationary treatment (39ch day of sickness), auscule
tation of lungs and heart and large vessels did not indicate any abnormal con-
dition, Coughingand expectoration did not occur any more., During the following
days no indications of congaestion were noted. Dyspnca subsided after bed rest,
Heart frequency varied between 80 and 90/min and blood pressure remained
" constant at 120/90 RR, During the course of stacionary treatment the patient
nevaer had any fevar. _ zﬁ

On the 4lst day of sickness, the leukocyte count in per:pheral blood
had decreased and the blood sedimentation rate had dropped. No gall pigments
could aver be determined in urine analyses,

Control x-~rays (Figures 2 and 3), taken on the 43rd and 44th days of
sickness, indicated two soft, irregularly defined and partzally confluent
shaded areas, about 2 cm in diameter, in the right upper field., These areas
ware situated beneath the pleura and were partially obscured by the first rib,

After being ordered to bed, the patient had felt increasingly better
and in the last days had voiced no subjective complaints, On the 5lst day of
sickness, after the patient had arizen to wash in the morning and after he had
had his breakfast out of bed, death occurred suddenly when the patient arose .
again in order to seat himself in his wheelchair for the txip to the x-ray room.




O

'Figure l: X-ray of the thorax on the 10th day of sickness.

Figure 2: X-ray of the thorax on the 43rd day of sickness. The three shaded
: areas seen in Figure 1 have diminished in size and are more sharply
delineated, Shaded area in right upper field is partially obscured
by the lst rib and the clavicle.,

Figure 3: Stratum view of right lung at a depth of 8 cm on the 44th day of
. , * sickness., Visible in the right upper field axe two partially
confluent shaded areas, irregularly defined,’

- Figure 1 ' , j . Figure 2 Figure 3 . ’
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Figure 4: H-E stain; 115 x; Tubexrculoid Figure 5: Ferrous hematoXylene;
granuloma in the adventitia of a lung 115 x; Tuberculoid granuloma with

artery with cell infiltration of a vessel extension to the wall of an
Vall. exythrocyte-£illed vein in the lung.
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i H-Z stain; 95 x;
, Tuberculoid granuloms in a lymph
noda of the 1uns hilus,

Figura 1l: Farrous hematoxylena stain; Figure 12
1,150 %; Glant cell with vacuolas,
Hera we are not dealing with histo=
plasmae,
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Shindeal Sicwpy

An naely diagwala of Sunpuan diasaan Vvaa avrivad 2t elintoally altey
a aenond NEatoplamain tant turned ont o ba poaitivae (Colloving a ghvat taat
waloh waa nagativa), Subgaquantly, the geaplamant Cixatleon vesetion, tod, waa
poaltiva, Pollowlng tha patdantta daath, hiatopliana capaulatin’ vaa grown in
aputin guliweds, swtartad at tha baginndug of atabionary traatinant, Xeday aNamis
nation alewad na solitavy peimary centael, but multipla infdilevatea In the lungs
and bilateral hilua awalling,

Indttally, ra prognoala wWaa goad, Madad en lung kevaya, the indigatien
vaa that thia waa a cade of hiatoplaawula with valativaly apayae diavvibution,
During tha gouraa of tha alvknaaa, only alight anamlia was diagnoned and the
bload sedimentation rata waa qonatantly alevatad, bvan attar the auddan aymptoms
whiah rasulted in atationavy tvaatmant bagluning dn tha fifth waak aftar the
atart of alcknaas, thara appeavad te ha inmmadiata improvemant, and tha patiant
continued to faal wall up to hia audden daath, :

Cliniaaul interpratation of the suddan symptoma on tha ISth day of gigke
nasa waa vary diffioule, In addition to ehinking of a wenawed hiutoplaanmosia
digtribution in tha lung, wa thought of an unspaaific pnaumoniq infdaction, then
of a heart infarat, or of a distribution of thae hiatoplasmusia in tha huart
muscle, Tha lattar two complicationa had to ba exaludad on tha basia of the
alactrocardiogram and the coursa taken by thu sickness, Symptomatolegy was not
chavagteristic of a lung infaret, Whan death ocourrad auddenly and unexpactedly,
wa thought of a lung amboliasm or a heart infarqt,

Immadiately aftor the diagnoais had baen mada, tha patieat waa subjactad
to Elkosin traatment, in view of tha known tolerability of this sulfonamida
prapavation, In addition to gulfonamide madication, traatmant of hiatoplasmosis
casas with amphotaricina B (Fungizona, Squibb) is racommandad, Immadiataly upon
arriving at a diagnosis wa contactad tha Squibb reprasentativa in Caracas by
wira; wva wara told, howver, that this praparation had bean withdrawn from the
- market, Wa found it impossible to obtain this madication through trlanda in

Caracas and in the United States.

Summary of Postmovtam Raport

Only tha organs of the chost and abdominal cavities could be examined
12 hours acter death, sinca the body of tha daceased had to ba prepared for
ovorsaas shipmant,

The following macroscopic dotarminations ware made: pyknic habitus;
good state of nutrition with corpulenca, Skin and natural body opanings withe
out pathological findings, Rigor mortis present; axtandad livor mortis in tha
suspandad parts, Bluish-red discoloration of the skin in the upper parts of
chast, nack, and head,




' WA aly

Tha luigia, pavtiaulavly tn the mlddla and lowax aaations of both
thoraaia davitiaa, ahow sordiike adhaniona with tha thovacie wall, TMay
are voluminoua and ahow u plaura vith ameoth aurlaee, Rnota of varioua
alaas Qan LA {dantidtad by faaling bhouh ovsana, In weation, tha lung tissve

-appaara partia'ly poroua, with axtandad gonaa of Inovaenad eonulatenay,

daxit red In qoluor. which, undar preaaura, ylaldas a ved foamy liquid.

In tha lofu lung thava ava thvaa and, tn sha wighe lung, twe wound,
wall=delineatad tool, located primarily in tha inmadtate vicinity of tha
plaura; in asetion thay appear graysyellowiah and shov increased conalatens
gy, Tt araa of thaaa foal vaviaa from 4 to 7 ne in dianelar, Tha assetion
aurface wileh indicates a concantric atvatification dosa not land itsell to
atripping, In addicion to che larger aubplaural foel, wery amall dot-shaped
foal, greayiahwwhita in golor, can ba idantifiad on lung saction surfacaa,
Thay ara moat alearly aeen on tha laft inferioxr loba and oocur only ravaly
in the othar luny lobaa, Saations of tha laft lung show savaral dark red,
not glearly dalineated szonaa, up to 3 om in diamatar, In the wight lung,
thara ara a total of ) subpleural cona-shapad reddish=gray foci, sharply
definad, up to 2 ¢m in diamater; two of thase ara in the suparior lobe, and
ona {8 in the inferier lobe, Saction of the lung basa showad, on tha ilaft,
dadtradegray, samieriglid masses of irregular surface, cncountered duxing the
opening of tha pulmonary arteries, in the region of the tirae branching of
the arteriaai thase maszas ware adharing to tha arterial wall, In tha stem
of tha right pulmonary artery similar masaes weve found; these ware opaque
and adhared to the arterial wall evan mora strongly.

Hilus lymph nodes on both sides ware considarably anlargaed, fi:m.
and grayisheblack in color, Sections showad greyish-white, firm foei, ire
vYegularly delineated and 2-3 mn in diamatex,

The heart is of propexr size, with an abundance of fatty tissua of the
apicardium, Section shows heart muscle irregularly outlined against fatty
tissua., Consiatanay of haart muscla isg flabby, Vartical walls are thin,
about 4 mm on the xight and 8 mm on the laft, Haart valvas, endocardium,
and heart auricles normal, Coronary arteries ara quite wide, with small,
baraly prominent yellowish papillae in the tunica intarna, Saction shows
in tha loft ventricla a spotty delineation of tha myocardium,

Abdominal Orpans

Tha peritongum is mirror-smooth} organs are proparly located, Roviw
sion of the intestinal loops indicates that tha masanterium, full of fatty
tissug, and tho ratroparitoncal fatty tissue ara thickened by tumor-like
bulgas and look as if boiled, A moist, golatinous tissue is encountered,
with large nodas, yallowish in colorw, vhich, in snccion. shows grayish=
white areas, No lymph nodas are detec:.d,

[y
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Tha aplaan L off proper alaa and han a amooth surfaca, In saation,
tha pulda appaars graylah=rad in color, and ia of vadry soft, jally-like
aohaiatanay, Undar tha eapaule and in deotion, individual pinhead-sinad
graylah=wiite fodl can ba identitiad, .

Livoy

Tha liver ia of propar aina a. -angdatanay, haa a amooth aurfaca,
and 1@ vaddiah=brown in color, Iadividual, lrvagularly definad yellowlah
gonad and individual, small,groylsh-viite fool can be ldantified in saction,
Gall bladder and bila dusta ara nowmal,

Wa kidnaya are greyiah=vad in color, of propar siza, and ahew
individual star-ghapad contractions on tha zurface, Individual grayishe=
white fo0i, auch as encountarad in ths aplaan and livar, can ba determinad,
Stomach, intestines, paneraas, adranal glanda, and pelvie organs ara normal,

: b 11§ was as follows: Fiva casaous foul, up to 0.7 em in
diamatar, not too fraesh, and minor diffuse distribution of submiliar gra=
nulomas in both lungs, moat distinetly in tha left inferior loba,

Small cassous fooi and granulomes in the enlargad-hilus lymph nodes
on both sides, B

" Tarombosia of pulmonal artaries in both lungs; more fresh in tha
firat branchas on the laft, not quita frash in the main stam on thae right,

Several extended infarctelike hamorrhages in the laft lung, and
threa hemorrhagic, note-too=frash infarcts in tha right lung., Lung edema
on both sides, '

Cordlike pleura growths on both sides, Minor distribution of submiliar
and miliar granulomes in livar, kidnays, and spleen, Septiec spleen, Focal
adiposis of the liver, Irregular greyish-vhite delineation of heart muscle
in back wall of left ventrigla. Adipositas cordis. Edama and fat nacrosis
in mesentarium and ratroperitonaum,

Microscopic examination was performad of lungs and main stem of pulmonal
arteriaes, hilial and paribronchial lymph nodes, heart muscle, liver, pancreas,
adranal glands, mesenterium, and retroperitoneum. Stains used: H-E, Zexrrous
hematoxylena, fibrin (Weigert), Goldner, PAS (Braun-Falco), Mucicarmin, Ziehle
Naalsan, and G, M. S..(sea Manual of Histology and Spacial Staining Techniquas,
Armad Forces Institute.of Pathology, Washington, D, C., 1957), ) ‘
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Examination showa a fibrosia {n tha form of amall elrvcumsaribad fool,
froquently asubplaural, and fibrous ploura thickaning, Lavge and madiume-sized
pulmonary artories show aclevotis intima indurations., INn many placaa, aduma
_and extanded fraah blaeding can ba obsarved, Many sactions of vawious parts
"of lung tissua, particularly naar the bronchi and blood vaasals, show sube
miliawy and miliay granulomas with apitheloid calls, gilant cells, and lymphos
zyte infiltrataos, which fraquantly indicata a central nacroais. Furthay,
supanxniliary frash cascous focl ara obacrved ocnasionally, Parivascular low
calization of thae granulomas shows that tha lattar occasionally extand to
the veasal wall (sea Figures 4 and 5),

The fiva larger subplaural focl histologically show a similar pictura:
there are casaous foci, surroundaed by spacific granulation tissua with nu=
marous giant calla. A clustar arrangsmant is apparent: almost complataly
anuclear nacrosis magsas which, whan stainad, appear red, alternata with
portions x»ich in nucleuv tragmants. Both in Lha foci and in the peripheral
arcas collaganous connoctive tissue, fraquently arrangad in shell form, is
notad, Demarcation batwean tha connactive tissue and surrounding lung tissue
is quite sharp, but thara is no continuous fibrous capsule. In the vicinity

of savaral of the foci thera ara tracas of recant bleading as well as indivie

dual granulomes, or groups of granulomes, both submiliary,and miliary, as da-
soribad abova,

Foci in tha right lung, macroscopically diagnosed as infarcts, do not
correspond to frash hemorrhagic infarcts, In thase, specific granulomes and
small casaous focl can be recognized. In ona of the infarcts which was exa=-
minad in step sections, an almost completely obliterating organized thrombosis
~of a pulmonary artery branch'with small residual lumina was found (Figures 6
through 8), Here, also, there ware found caseous foci and spacific granulomes
in the immediate vicinity of the vessel wall with extension to the artery wall
and neQrosis of the latter,

Acid- and alcohol-rgsistant bacilli were not found anywhere, However,
in the caseous foci and granulomes, under G. M. S. stain, numerous conidia, .
round or oval, clearly delineataed and appearing black in coloration, could
be obsarved (Figures 9 and 10). Their diameter ranged from 3 to 6 microns and

. they were arranged individually, in small groups, or in chains. Conidia in

large numbers could be observed in the necrotic regions and only singly in
zones of the granulation tissue; in-giant cells they occur only singly,
Groupings of conidia ware seen both in the perivascular specific caseous
foci as well as in the organized thrombus masses of the artery depicted in
Figures 6 through 8 (Figure 10),

In the paraffine-imbedded material no double refraction of the conidia
can be determined, and the mucicarmin stain is negative. Fungi could be ob-

. served only in the G. M, S. stain. In the cytoplasm of several of the glant

cells, the H, E, stain showed numerous vacuole-like structures (Figure 1ll)
which reminded us of the classic forms of histoplasms with shrunken nuclei.
These structures never assumed black coloration in section under G.M.S. stain,

- 10 -
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Pulmonary Avtaries at tha Dasa of the Lunryg '

Not quita Jraan thromboslia with {ndicatlions of organisation and
considarable ecall nfiluracoa in tha artarial wall and its viainity, On

tha laft sida, thurombosis is mora racont and shows lass organization,

Mlar and Porlbronchial Lwanh nodas

Hara, cassous Zfoel with spacific granulation tissua and granulomas
of various sizas ave found (Figura 12), In tha contar and tha pariphary of
the focl, collasanous commectiva tissua can ba idantifiad, Like in tha
lungs, tissua changes haras cannot ba distinguished from tubarcular tissua
changas. llara, too, tha fungus is found, as was tha c¢ass in tha foci of the
lung tissuo. ‘

Livar, Ridnays, and Splegn

Submiliary and miliary tubercular granulomes in small numbers, in
which the fungus can be idontifiad occasionally,

Heart Muscla

\“
)

Moderate adipositas cordis with atrophy of heart muscle £ibars. Minor

sclovosis of {atramural arterial branches and pexrivascular fibvosis. In some
areas edema and circumseribed frash bleading is noted., In some areas, frash
fatgy tissus nacrosas with minor infiltration of leukocytes and bleading

are seen in tha subepicaxdial fatty tissue. No granulomatic changes. .

Pancreas

In many areas, zones of various size, with autolytid changes of the
parenchyma. At some points of the interstitial fatty tissue, circumscribed
necroses with infiltration of individual leukocytes. '

Mesauterium and Retroneritoneal Fatty Tissue

In the fatty tissue there are lymphocyte collections of various size
which, in some spots, permit recognition of follicles and lymph nodes. In
addition, there are zones of various size of fresh fatty tissue necrosis
with leukocyte infiltration and small bleeding.

'Adrenal Glands

No pathological findings.

+ ) —
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Wa are daaling hara with a casa of histoplamosis=primavy infactien,
in which tho fungus causad tissua changes in lungs, lymph nodes, liver,
kidnays, and splaon, Sinca only a partial postmortem was parforvaed, wo ara
limited to tha findinzs of this postmortaem in our intarpratation of tha casa,
Tha sourca of infection will bo troatad in tho discussion,

From tha initial anpesaranca of tha symptoms of tha dissasa uatil
doath of the patiant thara alapsed a poriod of savan waaks. A histoplasmine
siin test parformed six months prior to tha appearanca of the initial symp=-
tong turnad out to ba negative; howaver, a sacond skin tast made during the
inicial days of tha illnoss was positiva, In addition, tha complement fixation
raaction was positive and ths fungus could ba demonstratad in the sputum,

The granulomatose lung changes, as well as the larger subpleural foci
and the fino distribution, were only indicated in x-rays. This is understande
able sinca, anatomically, thase were rather frash foci which did not yiald
much contrast, On the other hand, X-rays showed two changes in the right
uppor lobe, later identified as infarcLs, which were difficult to diagnose
as such at tha start., Clinically, thasa infiltrates wera at\xir st thought to
be histoplasmosis foci, while the attack-like dyspnea with circulation symptoms
vas interprated as acute cardiac insufficiency rasulting £rom myocardium
damage caused by histoplasmosis distribution or hypoxemia changes.

Basaed on the anatomic picture, the larger and smaller histoplasmosis
foci in the lung obviously wera changes of equal age., No solitary older
primary focus was found in the lungs: thus, the five larger subpleural foci
must ba considered as multiple primary foci, from which, secondarily, but
rather quickly a lymphogenous and/or hematogenous distribution in the lungs
occurred, Another possibility would be that all histoplasmosis foci were
astablished in the lungs at the same time, th¥ough inhalation, We shall return
to this subject in the discussion.

The' sparse histoplasmosis granulomes in liver, kidneys, and spleen
are somewnat more fresh and obviously the result of a hematogenous distribution
originating in the lung- or lyaphnode-foci.

Pathogenetically, how are the vessel changes in the lungs and their
consequences to be interpreted? A clearly perivascular localization of the
granulomes must have existed in the early stages of development of the pul-
monary \istoPIaSﬁoszs, which rapidly brought about changes in the vessel walls,
Zformation of thrombi in the middle and omall pulmonary artery branches, and
infarcts. Zven though slight lung artery sclerosis was diagnosed and the pos-
sibility of embol:sns cannot be excluded, it is our belief that the occurence
of thrombosis was brought about directly as a result of the perivascular histo-
plasﬂoszs foci waich extended into the vessel. walls.




More difficult is an explanation of the formation of thrombosis in the
primary stems of the pulmonary artory, No granulomatose changas in the ad-
ventitia or tha arterial walls wara found, as was the case in the medium-sized
avterial branches, lastead, wa must think of saveral formation machanisms that
came into play concurrently: if thromboses already existed in the mediumesizad
arterlal branches, thara wmay have occurred retrograde changes in the blood ‘low
_ratios in the larger arterial branches; further, changes in the blood itiself
may have occurred, in view of the existing iﬂ¢00ui°ﬁ, in addition, the hilus
‘lymph node swellinﬂs could have =-- as a result of comprossion -- contributed
to the in:ravascular blood coagulation, The changes in the arterial wall and
in tho thrombus masses in the vicinity of the tunica interna indicated that
the process here had started some time ago, It may be assumed that, baginning
with minor parietal thrombotic aggregations, blood coagulation, over a pexiod
of time, proccecding progressively in the direction of the lumen, f£inally
blockad tha arterial clearance completely.

The.patient's arising in the morning may, as a sudden circulation load,
hava caused the acute insufficiency of an already overloaded and damaged heart
muscla, which would serve as an explanation of his suddea death.

D

Discussion

..

It is not quite clear how the infection came about,in the case under
discussion, Together with four other persons, the patient visited =« 12 days
before the appearance of the first symptoms =- a cavern and personally took
several soil samples from the cavern and from several chicken coops in the
vicinity. Histoplasmae could be shown to have been present in two of these
samples (in one sample of a total of four samples taken from the cavern, and
in one of the samples taken from a chicken coop); this means that relatively
few microorganisms were contained in the soil of the cavern, Moreover, none
of the four persons who accompanied the scientist to the cavern took sick,
and their histoplasmin skin tests gave negative results. Of course, they did
not come into close contact with the soil, Thus, it cannot be completely
ruled out that infection took place on the day of the visit to the cavern,
Histoplasmosis infections resulting from visits to caverns are known to have
occurred in our country (Campins, Zubillaga, Gomez Lopaz and Dorante); in
the course of such excursions, a larger number of participants took sick, but.
no fatalities are known to have occurred.

In our opinion, another possibility appears more likely: it is that
the patient infected himself in the course of examining the numerous histo-
plasma capsulatum cultures in his laboratory. Particularly many cultures were
growa during the weeks immediately preceding his illness; in all cases, the
paticnt personally examined the cultures and took smears. Infection through
innalation of elements of fungus cultures appears the more likely since the

postmortem showed the distribution of the histoplasmosis changes with apparent-‘

ly multiple "primary foci and the localization of many foci in the vicinity
of tha bronchi and vessels. Procknow, Page, and Loosli, in experiments with
animals in which causative agents from fungus cultures (mycelia, chlamydo-
spores, and conidia) were applied intratracheally, noted a pronounced perie
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bronchial localization of the tissue changes resulting from fungus infection,
Tae mycclia and chlamydospores used to induce infection could be demonstrated
for a period of only two weecks following infection. These fungus elements
disappcar and, in later stages, only the conidia can be secen in the tissue,
Thus, in our case, the presence of mycelia and chlamydospores == which would
have proved infection in_the laboratory ~- at a point more than.? weeks

after infaection was not to be expected,

The literature notes that in a large percentage of histoplasmosis
cascs X~rays show multiple nodular infiltrates (Conant and associates) )
or diffuss node-shaped shaded areas in the so-called "acute epidemic variety®
(Furcolow and Rubin, also Herron and Furcelow). Similar x-ray findings, even.

' though not as strongly defined, were made in our case,

In contrast, the claim is made on the basis of pathological-anatomical
determinations that initial infection in histoplasmosis cases results in
changes, in the sense of a primary complex, that are similar to those occurring
in tuberculosis (Puckett; Straub and Schwarz), The latter authors found that
the lung foci in primary infection with histoplasmosis are generally somewhat
larger than those in tuberculosis, e

This discrepancy between clinical and pathological-anatomical data
may be based on the fact that heretofore only few of the ‘acute cases of histo=
plasmosis with multiple nodular infiltrates at that stage qf development have
been submitted for pathological-anatomical examination, Pathologists generally
are more likely to see surgical material with so-called histoplasmoma.

Further, it is worthy of note that serious or fatal cases of histo-
plasmosis in our country have been described primarily in cases of foreign=
born patients (Angulo; Salfelder), particularly older persons. Natives, pare
Licularly country people, apparently undergo a clinically not determinable or
a benign infection in their youth, A massive infection in the case of immigrants
who had never come *n contact with the fungus, is much more likely to result
in death. In the United States, too, fungus infections are reported in the wake
of settlement in histoplasmosis endemia regions; in the case of immigrants ==
in contrast with the native population -~ such infections frequently result in
clinical manifestations (Baum and Schwarz). '

The literature does not report on cases ofhistoplasmosis with locali~
zation of the granulomes in the lungs in the vicinity of the vessels, extension
to the vessel walls, and formation of thrombi. Such changes could be designated
as thrombarteriitis histoplasmotica. In the course of a visit to the Mayo Clinic
we heard that Bahn, in a number of cases of generalized histoplasmosis with
adrenal gland changes, found extended necroses in these organs. These necroses
could apparently be traced to vessel changes with thrombi, caused by fungus..
granulomes. Further, there is a report by Sutliff of a fatal case of pulmonary
histoplasmosis which contains a comment about chronic pulmonary artherial throme
bosls, but no particular comment is made on a connection between histoplasmosis
and the vessel changes, : ‘ :
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Cascs are knowm of chronic mediastinitis throush histoplasmosis in
which compression of large vessels may occur (Lull and associates; Salyer
and associctes)., In one of our cases (A 2153; 65 6) we saw a cor pulmonale
with extended, diffuse, calcified and ossified histoplasmosis foci in both
.lungs. In cases of chronic histoplasmosis, oaly Sutliif notes a single case
of a finding of cor pulmonale; on the other hand, lung changes in histoplase
mosis in connection with, or as a possible cause for cor pulmonale, are not
noted in the summary presentation of Schepers.

As far as the cause of death in histoplasmosis cases is concerned,
one generally observes a septic-toxic clinical picture with cachexia, en=
largement ol the liver and spleen, and insufficiency of the RES (Wail;
Peabody; Furcolow and Rrasher; Sutliff; Curry and Wier). In the majority of '
cases, death follows increasing deterioration with extended generalization,

In our case, the only possible explanation for the sudden death is the above=
-mentioned circulatory complication, This would appear to be an unusual and
rare occurrence, since the disease took a generally benign course with moe
derate distribution in the lungs and minor. distribution in other organs. With
the exception of theelevated blood sedimentation rate and the slight anemia,
there were no signs of toxic damage, In view of the subsequent fever-free
course and tue general lack of complaints, the fatal outcome could not have
been anticipated at all, N

The massive, anparently ﬁraduqlly built=-up uhrOﬂbOSIS ol the primary
‘stems of the pulmonal artery had beén preceded by no symptoms and therefore
had not been clinically diagnosed.

The frxesh fatty tissue necroses in our case were most prominent in
the mesenterium and the retroperitoneal fatty tissue, less prominent in the
pancreas interstitium and in the subepicardial fatty tissuve. Moreover, patho-
logical-anatomical changes of the parenchym of the pancreas were not clearly
recognizable; it should be noted that autolytic changes had already occurred.
It is known that fatty tissue necroses can occur independently and in acute
fatal cases (Guethert), On the other hand, the literature contains little
exact data on its possible role as a causative factor in cases of death, .
The origin of the necrosis in our case is not clarified. Ye should not like
to discard the possibility that it may have had a part in the occurrence
of the pulnonary artery thrombosis or of the snOck.
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