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From the Depart ment of ) [yco lugy, Sc haul of T rop ical )[e(lid ll c,
 
San .1 // (/ 11, Puerto R ico.
 

The climatologic f ea tures of Puer to Rico a re highly favor­
able fo r the developm ent 01' fun gi in gen eral. As II matter 
of fact , the richn ess of our myc ological nora has b een oh­
ser ved bv many well-known workers in thi s field of science. 
On th e basis ol' this kno wledge and, in view or th e uufavor­
ahle livin g- cond itions which p revail am ong- our poorer cla sses, 
the pathogeni c g roup of fungi should he expected to play 
an important role in the producti on or human di sea se in this 
count ry. In cont rast with this expecta tion, however, COlll­

paratively little is foun d ill our medical literature on th e 
actual ex istence of my coti c infecti ons in th e Island. 

During r ecen t yea rs we have ea rnestly endeavore d to 
determine th e f ungo us diseases that are p rova lent here, to 
observe their clin ical behavior, and to learn some thing ab out 
th e various etio logic spec ies involved . In previous publica­
t ions we have already presented th e clinical and rnycologieal 
asp ects of a dermatophytosis du e to Triclioph.uto» rubrum (1, 
2,4) and of chroiuohlastomvcosis (0-11), as well as cultu ral 
studies of th e f ungi r elated to ringworm infect ions of th e 
hands Hill! feet (8, ;1). In th is counuunicut ion we are r ep or t­
ing- two eases of actinomycosis with a descripti on of th e 
Actinoruyccs obtained in culture. 

CASE I1E1'OR'I' 

Case l.-R E. , a male, white, Puerto Ri can child (sec p late I ) , 
resid ing in Sa n t uree, aged R yea rs was admitt ed to the Un ivcrsitv 
Hospi ta l on .Tune ;', 1!l34 ( U. H. Xo. ] 840 ) . 

C. C. (1 ) Pain below the right scapular re g-ion. (2) Fever. 
P . 1. Patien t npparentl y well un til about a months ago when 

he beg-all «omplainiug o f pain on th e lower por tion of th e ri ght 
scapula. Thi s symptom became progressively WOl'SP HUlk ing the 
child ('J',\" f'requently. The p ain , though continuous, wa s aggrav ated 
a t. nigh t a nd would interf ere with sleep. About f ou r weeks after 
t he onse t of pain a hard, r ound , sub-cut aneous nodule, about the 
s i?e of a Im'gc split-p ea , WIlS not ed a short distance below th e scapular 
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region, no change being observed-on the overlying skin. This lesion, 
which was particularly tender, gradually increased in size and, in 
a month's period covered an area of approximately a half dollar. 

On May 12, 1934 (one month prior to admission at the University 
Hospital; 2 months after onset of disease) the child developed chills 
and fever and was admitted to the Presbyterian Hospital at San 
Juan where he was carefully examined. 'I'he lesion on the chest 
wall, which was now the size of a half orange and showed fluctua­
tion, was opened and drained twice (May 15 and )Iay 25 ). Labora­
tory studies of the pus revealed the presence of small granules and 
Gram-positive filaments. These findings, as well as a biopsy done 
at the School of Tropical Medicine, established a diagnosis of acti­
nomycosis. " 

Since the onset of disease, the general health condition of the 
boy had been progressively impaired, with loss of weight and increased 
pallor of the skin. However, his activity, good disposition and appe­
tite were fairly well preserved and his bowel movements were regular. 
It should be noted that the patient, wearing' pants with suspenders-a­
upper trunk exposed-used to play in a grazing pasture ncar his 
home. However, there is no history of any abrasion of the skin 01' 

lesion of any sort at the site where the abscess was developed or 
anywhere else. 

P. H. Mother and father not known; facts related to his birth 
also unknown. Guardians took charge of the baby at the age of 
6 weeks. During infancy child was fed on cow's milk; was also 
given Klim and condensed milks, with few unimportant gastroin­
testinal upsets. Development apparently normal, though the child 
was always sickly in appearance and predisposed to frequent colds. 
Suffered from measles several years ago. Last year had intermittent 
tertian episodes of chills, fever and sweats, lasting 14 days, which 
disappeared with quinine treatment. No whooping cough, chicken­
pox or diphtheria; no accidents and no operations except for incision 
of small abscesses. Occasional diarrhea without blood. Cardiorenal 
functions, negative. The urine was ol'ten dark in color. Frequency, 
retarded flow and incontinence were also reported. 

PnYSICAL BXAMINATIO.~-A well-dev eloped, thin, pale, under­
nourished child, looking chronically ill and crying frequently during 
examination. 

Head; Essentially negative. Eyes, also negative. Pupils, react 
normally. Ear, nose, mouth and pharynx, clear. Tonsils, small. 
Tongue, clean and moist. No atrophy of papillae. Teeth, many 
missing; remainder, dirty and showing advanced caries. 

Neck: Negative. No thyroid enlargement. 
Lymph nodes: Enlarged, non-tender submaxillary nodes; axil­

lary nodes, large and tender; inguinal nodes, palpable, shorty, not 
painful. 

• 'We are very much indebted to the slaii of the Presbyterian -Hcspital, at San Junn, 
and particularl" to Dr. '\'. R. Galbreath . its former Director. for permitting tho transfer 
of the patient frOID that in stitution to the Unh·crsit)· Ho spital for further study And 
treatment. 
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Thorax : Anteri orly-On right sid e of chest over the eighth rib 
in th e <I nte r ior axillary line, th ere was a small, firm , non -fluctuant, 
exquisitely tender swelling measuring 2 em. in diam eter', It was, 
apparently, not fixed to t he underlying bony structure and the skin 
covering it showed nothing abnormal. 

Poste r iorly-c-On the right thorax, beneath th e an gle of the scapula, 
there were two oval areas of heaped up, dirty, granulation ti ssue 
measuring about 2.5 em, in th eir major diam eters . Th ese cor re­
sponded to the two incisions made at the Presbyt erian Hospital. A 
small amount of yellowish exudat e cover ed th e granulating surfaces. 

In addition, a certain amount of scoliosis was noted, th e maximum 
late ra l deviation being at th e level of th e n inth dorsal sp ine with 
the convexity to th e left. Thi s was opposit e the level of th e two 
previously descr ibed lesions . 'I'hcro was also a moderate compensa­
tory cervi cal and lumbar scoliosis. 

Lungs : The reSO I)<l IICe, breath and voice sounds were normal, 
anteriorly. Posteriorly, at righ t base, th ere was dullness to percus­
sion, while the stethoscope revealed fine ralcs, and diminished voice 
and breath sounds . 

H eart: Not enlarged. Sounds forceful. No arhyt hm ias, There 
was a loud systolic mu rmur hoard all over the p recordium and 
maximal oyer pulmonic area and left bor der of sternum ; not trans­
mitted to shoulder or neck vessels . Blood pressure : 90 over 60. 

Ahdomen : P rotuberant. Dila ted super ficial veins over th e ensi­
£01'111 and lower sternum. Lower pole of spleen felt. three finger­
breadths below th e costal margin. It is tender to palpat ion. I ..iver 
not felt. No oth er masses or t end er a reas mad e ont. 

Genitalia : Norm al. Rectal: Not don e. Extremiti es: Essentially 
negative. Reflexes: P atella, equal and aet ive. Temp erature: At 
the t ime or exam ination, 100.4°F. Pulse: 136. Respiration : 30. 
I OJ . I i' I • 

LABOR ATORY FINDI~GS : 
Blood : 

-Iune 8, 1934-RB.C., 4,600,000 ; hemoglobin, 62 per cent 
(!J.O gm.) color index, 0.67; W.B.C. , 15,000; lym phocytes, 26 per 
cent; mononuclears, 8 per cent ; polymorphonuclear neutrophiles, 
60 per cent ; eosinnphiles, 6 per cent. 

•Tunc 28, 1934-W.B.C., 18,600 ; lymphooytes, 23 per cent; 
mononuclears , 1 per cent; polymorphonuclear neutrophiles, 71 per 
cent; eosinop hiles, 5 per cent . 

June 4, 1934-Kahn test , 0.0.0. June 22, 1934-Blood culture 
-negative, 
Ur ine : 

June 6, 1934-Color , palo yellow ; appearance, turbid; rea c­
ti on, slightly alkaline; specific gravity, 1012 ; albumin, negative; 
sugar, negative ; amorphous phosphates, moderate amount; few 
epithelial cells; W.B.C., 1 or 2 per microscopic field: (H .P .). 
Feces: 

June 6; June 13, June 14 and June 15, 1934 (4;~peci!nens)­

11sca1'is lumbricoidee and whipworm ova. CYl":rn. q,f. Ii·. 1YiU, 
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Exudate 
.Iune 22, 1!l34-Positive for A ci inonutc cs bovis (See below: 

::\Iycology) . 

X·RAY HEPOHTS : 
,Tune 11, ] !l8-t--'I'hc r ibs and thoracic spine a re negative. .A 

slight scolios is with convexity towards th e left is noted in the 
lower th oraci c re gion. 'Wit h refe rence to th e lung fields, th e 
descending' branches of th e r ight side present an exagge rated 
density. 'I' liere is also a slight per ibronchial thickenin g'. 

July 13, 1934-'rhe lung fields arc clear, except 1'01' th e peri ­
bronchial thickening mentioned in p revi ous report . Th e righ t 
base suggests flu id. 

August 8, IH34--'rhere is a marked periosteul reaction towards 
the infer ior third of right femur, espc<~ ia ll ,\ ' Oil its medial aspect , 

O OUllSE : 'I'ho disease followed a slow hut progressively down­
ward course . Treatment did not affect the infection in unv wnv. 
Th e fever was cont in uous and spiking- in charact er , ru nging ,;'e1.we<;n 
!)!) and 103°F. The pulse and respi ra tion rates followed Inirlv well 
the te mperature curve. Subcutuncous meta static abscesses appeared 
in succession at varying' intervals. In addition to th e or ig innl toeus, 
opened and drained prior to admission in our Hospital , not h-ss than 
19 abscesses were noted over a period of less than four months. Th ey 
occurred almo st anywhere throughout the skill : on the neck, chest 
wall, lumbar region. the buttocks, u pper and lower ext.remit ies, 
Their size varied 1'1'0111 th at oJ: 1111 almond to that of a small orange. 
Th e overlviug skin, at first normal ill upp eararu:e, would become red 
or viola ceous in color I1S t he lesions aged. P ai n was most intense. 
The developm ent of' new lesions did not affect the courso of t he 
fever: neith er WlIS t his a ffected hy th e incision and drainage of the 
septic foci. A [tel' surgical treatm ent some of the lesions would heal, 
while others continued to dra in ind efinitelv. 

As th e infecti on progressed the g'cmeral cond lt. ion or th e child 
became wors e and worse. 'l'h ere was increased pal lor, mura sm us and 
loss of appetite. 'I'he appearance of intense and cnnt inu ous cepha­
lalgia on September I st marked th e inva sion or the eent ral nelTOUS 
system. 'I'hree da ys later nausea and vomit ing' set in. F rom then 
on , the clinical picture was th at oJ: a severe 1nxemia, Th e patient 
finally became drowsy and ente red int 0 a scmi-comatous cond ition. 
Death occurred on September 29. 

Treatment was directed to: (1) Eliminate intest inal pa rasites. 
(2) Build up general health. ( ::l) Combat specific infection. (4) Re­
lieve the symptoms. 

The patient was put to bed and offered a plain nourishing diet. 
Cod liv er oil and I ert-ic-amm on ium cit ra te were prescribed as toni cs, 
and early in July, oil of chenopod ium in casto r- oil was administ ered 
for the intestinal parasites. 

On July 10, iodide treat ment was init iat ed with a dail v dose of 
0.50 gm. of potassium .iodidc given by mouth ; whil e two days la ter 
a series of intravenous iin j eet ions of the sodium salt was started. 
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The oral doses wer e gradually increased to 3.25 gm. a day until 
July 24 when th e child refused to ta ke it any more. Th e int ra venous 
injections, however, were continued, the dose being raised slowly to 
a maximum of 1.25 gm. a dav. This latt er dose was mai ntained over 
a period of 40 days, that is, until 2 days before death occu rred . 

Nine of th e skin abscesses alreadv ment ioned were incised and 
drained. The rest broke open spont nncouslv and wer e treated on 
ordinary pri nclples. 

Aspirin and, less often , codeino sulphate were given for pain 
and insomnia. 

A UTOPSY R EPORT (Ahst ract) II : 

Gross Findings: Th e examinn tio n was p erform ed 7% hours post­
mortem. 'l'he inguinal and axillary lymph glands wer e barely palpa­
blc, Small ulc ers were f'o und in t he following situat ions : (1 ) over the 
center of the left scapula, (2 ) opposit e the left ac romion process, 
(3) below the ang le of t he right scapula, (-1 ) in the l'ight hypochon­
driac region, (5) in th e lateral aspect or each hip, (6 ) in the ri ght 
buttock opp osite the sp ine 01' the ischium, and (7) over the flexor 
surface of th e middle an d di stal thirds 01' th e ri ght th igh. These 
ulcers measu red 1 to ~ em. in diameter an d had pinkish grun uluting 
bases. Th e skin about 1II0st or t hem WlI S reddish or violaceous and 
somewhat: swollen; pressure on the area of swelling yielded thick 
greenish pu s which flowed f rom the edge of the ulcer s. ']'he amount 
of pus thus obta ined from th e thi gh was "cr." large, and d issecti on 
of th is regi on showed diffuse infiltration of pus througho ut th e 
muscles down to the per ioste um, 'I'he latter was slightly thi ckened, 
but no involvement of the hone itself could he demonstrated . Th e 
right leg could not he extend ed at th e knee heyond an angle of 
approximat ely 1500 

• 

Peritoneal cavity-The serosal surfaces wer e no rma l. ...:\ large 
pocket of pus was found rctropcritoneallv below the lower pole of th e 
left k idnev and measu red some fi by 3 em. Abu nda nt. 1JUS was also 
found infiltrating the right ilia cus muscle. The in f erior edge of the 
liver extended to about t he level of the umbilicus . The spleen was 
axed to t he di aphragm by dense flhrous ad hesions . Between the 
spleen , d iaphragm and left hepatic lobe the re WlIS a sha rply delimited 
abscess, 

Thoracic cavity-The left pl eural cavity contained approximately 
600 cc, of amb er-colored fluid. Half this amount of similar fluid was 
found in the r ight pleura l cavity. The lower p ulmonary lobe on this 
side was d iffusely adherent to the parietal wall in its lowermost 
portions, an d also t.o the dia phragm . A small amount of t hick pus 
had collected in a pocket lving between t h is lobe and the diaphragm. 

Heart-W"eighed 115 g-In. Several abscesses were fonn d at various 
places in the mvocardium . posteri orly, benea th th e groove of the 
posterior descend ing coronary branches, in the la teral su rface of the 
wall of th e left ventricle a nd near 1he ap ex, and in the upper por t ion 

* Tht· ;:ttl top ~ ~' wus J)pl'fol"nw d h~' D r. A. lt ivero, and U.i~ ,, 1J ~t rae t was 1,rt.>pared by 
Dr. t:. KOJlIli.eh. both of th e DCIHl r t III e ll ( of Pathology . 
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of the inte rventricula r septum ant eri orlv. Thes e abscesses var ied in 
principal d iameter f rom 0.8 to 3 em., were nearer th e ondocardial 
sur face in some regi ons and closer to the epicardium in othe rs, nnd 
contained thick greenish pus. 'Most of them presented a distinct, 
fibrous wall and some were multiloculntod. A dense fibrous t az ex­
tended between the visceral and pari etal peri cardium from a point 
on the anterior wall of the left ventr icle, 2 em. above th e ap ex. 
The valves were un altered, and there were no evidences of acut e 
endocarditis or pericarditis over the nhscesses. The main coronary 
branches were normal. 

Right lung (see plate II, fig. l )-Weighecl 190 gm, The lower 
half of the lower lobe was dense, pa r tieularlv medially and postc t-ior lv. 
On section this area was gra yish-white an d fibrosed. Numerous 
abscesses measuring 3 to 5 ern. ill diam eter were present close to th e 
diaphragmatic and mediastinal surfaces. Mnnv of these had b roken 
into the pleural cavity posteriorlv, whil e inf'eriorIv they 111ld 1('e1 10 
formation of a honey-combed subdlnnhraemnt.ie ahscpss !i ern . in 
diameter , Th e remainder of th o r ight lun g'. an d th e loft. Wt ~l'C 

normal. Th e hilus lymph glands were not enla rged. , 
Spleen (sec plate III, fi~ . l ) -'Yei~h ed 100 gill. and W:l S adherent 

to the diaphragm, tail of the pancreas and left honat.ic lobe. Con­
fluen t abscesses averaging 0.5 em. in dinmctc r were found on section 
in various portions of this organ. Th e intervening pulp W :I S some­
what bul ging- and dark reddish-brown. 

Kidneys (see plate II, figs. 2 and 3 )-The right one weieh cd 
120 and the left, 100 gm. Abseesscs were fou nd in both organs. 
both in the cor tex and in th e medulla. In places thev had coalesced. 
forming honey-combed spa ces filled with pu s. One such group 
situated in the lower pole of the ri ght kidnev had led to formation 
of a large abscess, 4 by 2 em., ben eath th e cnnsulo, 'I'hcsc nhsccsscs 
averaged] em. across when single, hut. a confluen t IIJ'ea in the J'ight 
kidney involved most of the lower pole. Th e parenchyma between 
these lesions showed fairly regular st rint ions. and th e renal pelvis 
was not involved. 

Tonsils-Only the r ight one was ext racted . It W<lS not enlarged 
but presented on section' a single greenish ahs('css measuring 0.3 'by 
0.1 em,	 and situated in th e depths of the gland. 

Thyroid-The gland was of average size. A sha rp ly encapsulated 
abscess 0.6 ern. in greatest diameter was p resent in the capsu le of 
the isthmus anteriorly, and a f ew minu te ahseesses were foun d on 
section in th e subjacent glandula r t issues. 

Brain (see plate lIT, fig. 2)-The leptomenin ges wer e eonuestcd 
and the gyri slightly enlarged and flattened over <lJ'C:lS of «vstie 
consistence that were proved, after hardening and scct ion ine, 10 he 
abscesses. These were situated ncar the dorsa l su r face of the vermis 
of the cer ebellum; in the ri ght and left occipita l poles ; .onposite 
the middle of the right inferior temporal convolution: opposi te th e 
middle of the medial orbital ~yms of the lef t frontal lohe ; opposite 
the center of the right middle fron tal gyr us, an d in the ext reme 
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post er ior portion of the left inferior parietal convolutio n , Th e ab­
scesses measured f rom 0.4 to 2 em, across , on sect ion, and were sur­
rounded by a thin gray ish ('apsul e of fibrous t issue. 'l'hey were 
situated in the cortex and beneath i t ; none hall rupt ured into a 
ventr-icle . 

T he organs not men tioned were found free of pathologic altern­
tions. The gustroint est inal truet was not at all involved . 

Microscopic Description: The ehauges were most advanced in the 
lower lobe of the ri ght lung. where there were nnmerous abscesses 
containin g polymorphonuclear leukocytes and Actinomyces granules. 
About the ahscesse» wer e most ex t ensive m-ens of well -udvnnced 
fibrosis, with more 01' less int ense round-celled infiltralion (see plate 
IV ), Arens of g'ranuhltion 1issue occurred here and th ere. The 
hronchiol es in th e areas of fibrosis o l'ten showell inflltrat.ion or th eir 
walls with round cells. whi le polvuiorphonuclca r leukoevtes and 
Aet.inomyees gruuulos were present in t heir lumens (see plat e V ) . 
Leukocytes and Actinomyces g ra n ules were also fou nd wit hill uno 
O J' two medium-sized veins with necrotic walls (sec pl ates VI lind 
VII ). 

Th e aet.inomveot ic abscesses ill th e other organs cons isted of poly­
mm-phonuelear leukoevt os and Act inom vces granules in th e center, 
a layer of /rI'llll ula t ion t issue about the p er-iphery, mor e or less densely 
infiIt ra ted h>' round cells and tnt -lad en maerophagcs, and a fibrous 
-a psulo envelop ing 111(' whole area 0 1" necros is (sec plate VlIl ) . 

A splen ic tumor WIIS not ill P \·ide l1l~ c . Th e liver was t ill' seu t, of 
( 'I I rlv Ia t ty changes. 

."I1tn tomical lJill fI IIOS ('S: Actinomye osis 0 I' lung ( I ' i~ht 10 \\'1'1' lobo), 
,....ith direct extensi on to pleu ra . diaphragm lind skill ; meta sta ses t o 
heart, kidneys, liver, spleen , thyroid glan d, tonsil (r ight), br ain, 
iliacus and femoral muscles ; fatt y liv er 1II1ll secundarv uuemia. 

mDIENT 

The pathologic condition described in the above history 
represents a good example of gen eralized actinomycosi s, It 
is the first unquestionable ease 01' human infection with 
Actinoniuces boui« recognized in Puerto Rico." From the 
clinical point of view, it was remarkable for its Revere and 
spectacula r course. 'I'he str iking limitation and apparent 
unimportance of th e pulmonary symptom s misled us to the 
wron g impress ion t ha t th e infecting fungus had ente red the 
horlv through nn unnoticed abrasion 01' trauma of th e skin 
helow the right scapular region. H owever, after th e post­
1I101'tmn examinat ion, it became evident that the pulmonary 
f'ocus, with its dense fibroti c reaction, was the t rue sta r ting 

* TIle hif\tor)· of this C:l ~I ! w.,~ l 'f4$ (u tf'tl and di scusst:d nt n Cli n i," 1I (>ld ~It t he School 
. of Tropical Medicin e 0 0 the eve ni n g of !'ovemb or 15, 1934. 
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point of th e infection. '!'he histopathology in general was 
remarkable for the extraordinary dissemination of meta­
stat ic foci throughout the organs and tis sues. 
Case 2::'-,1. S., a white boy. ]3 years old, from the town of Cand­
vanas was adm ittcd to the University Ho spital on August 10, 1934 
(D. IT. No. ]D3U) . 

C. C. (1) Pain and swelling of right arm and right leg last ing 
28 days. (2 ) Fever. 

P . 1. Onset took place 28 days prior to admission with general 
malaise, fever and pain, which was first located on r ight arm and 
t-ight leg, but which later extended to left arm , chest and other 
reg ions . 'I'he pains were followed hy inflammatory swelling'S. Before 
th e patient was first seen b,\" us, absc esses had formed on left. elbow, 
right arm , occip ital and renal r egions and eit her were incised or 
opened spontaneously. 

P .H. Child has been always pale and faint . At the age of 2, 
he suffered from epilept ifor m convulsions. 

F . H . Father suffers from bronchial asthma. 

PllY~lC.-\.L EX.UUX.\TIOx.-On admission, the child appeared acute­
1.\' ill, pal e, ema ciated, with loss or turgor of th e skin, irritable and 
restless, His temperature was 102°F.; pulse, 120; respiration, 30. 

Head: There WClS a small absc ess on superior occipital region. 
Teeth: Nogat ivo. Throat : Hypertrophic: tonsils. K eek : P ew small 
palpabl e submaxillary lymph nodes. Chest: Thin and synunetrical . 
Lungs : Widel;' distributed over both IUIlg' fields , t he re were fine 
1II0ist rul es which were accentuated with cough, Heurt: 1\01'111<11. 

Ahdo men : Scaphoid. No palpable musses 01' tenderness. Liver of 
normal s ize. Spleen not palpable. Back : On lower sacral region 
the re was a punched -out ulcer with undermined edges. Extremities : 
Th ere was marked limitation in the movements of -the left shoulder, 
right elbow, right ankle and knee, and left kne e, with extreme 
tenderness of the affected joints. Draining wounds were noted on 
th e left arm and right elbow . 

LABORATORY F I~I>I:\GS : 

Blood: 
A blood examinat ion made on August 10 , 1934 , showed : 

R.B,C., 2,2!i0,OOO; hemoglobin, 52 per cent; W.B.C., 13,900 ; 
lvm ph ueyt es, 16 pel' cent; mononuelears, 2 pel' cent; polymer­
phonuelear neutrophiles, 80 per cent; eosinophilos, 2 pel' cent. 

Th e Kahn was negative. Agglutination tests against B. meli­
tensis, R. typ1l 0SltS, Para A and Para B were negative, A blood 
g'l'ollpin g test classed pa ti ent in type II, :\Ioss .- Among sewn 
blood cultu res done in the Department of Bucterioloz v, thee 
W (,I 'C reported sterile; two showed, resp ectively, a sli ghtly hemo­

* " 1'(' wi ... ft tn th ank nr..JOge Xoya Bt -nltcz, of tho D epartment of Surgery, U niversity 
Hospit nl, Inr pr-rm it ting u s to in clu de (his ense in the present r eport . The patient was 
hospit alized under his ser vice. 
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lytic Staphylococcus albu« und a Gram-positive non-h emolvt.ie 
coccus with tendency to form short chains, most probabh con­
taminants; finally, in the two remaining' cultures, a branching. 
filamentous and rodshaped, aerobic , Gram-positive organism «­
was obtained, 

Urinc: 
Numerous urine examinations UOllC at different dates usually 

showed white blood cells and occasionally albumin mill red blood 
cells, 

Feces: 
In repented specimens, whipworm ova and lurvae of Stl'f)1/!J!J­

loides siercoralis were reported present. 

Sputum:
 
Negative lor Koch's bacillus several times,
 

Exudute : 
Of throe samples of exudate exam ined at th e Dcpurtmeut of 

Baeteriologv, one coming f'rom an abscess of the abdominal wall 
'was report ed sterile; anot her, coming from a bone, showed 
hemolytic S/(II)h,ljlo COC Cll,~ (/UI'Cll,~; while a third , from a suppu­
rating ' ingu inal gland produced 11 growth which was reported 
negative in culture, direct. smears from the exudate showing 
.; thin Gram-posit ive rods with H sUg'g"cstioll of braneh ing ". In 
this specimen we found typical Act inomycos gl'lllluh's , lind an 
anaerobic Actinomvcos (A. bods ) WIIS obt uined in cult ure . 

HrH'l'OPATIIOLOGy.-Biopsies performed 011 X()n~mb er 14 and De -
comber 8, 1!l35 were reported as " chron ic osteomvel it is with format ion 
of sequestrum", 

X-R\y REPoKT~,-.AnX-Ha~' picture of the chest taken on August 
20, 1!l34 revealed ;; exaggera t ed denxitv of the ascending' hroncho­
vas cular branches 011 the right side ", A second one taken on -Ian­
uarv 31, 1!.l35, showed " t r acheo-bronchi a l adenopathy with exuz­
gerat ed density of t he ascending broneho-vasculnr branches on both 
sides, the diaphragm appearing higher than normal ". 

On Decem her 22, 1!J34, a fistu la on the le f't lower quadrant. of 
the abdominal wall was ro entgeuotrraphcd a f'ter injeet ion with his­
muth past e. The picture demonst rated a sup erficia I sac without 
connection to iliac hone. 

An X-Ray pi cture of t he left humerus (Septembet' 30. 1!134) 
revea led ost eomyelitis in almost t he entire length of. t he hone, with 
destruction and Iracture of the neck. The head pt'OJWJ' was not 
involved. RCHl'al other ch eek-lip X-Ra~' pictures of t he snmc 
re gion were taken following sequest ,'e(·tom ies, The hIS! 011 1' ( ,I a nun ry 
IH, 1936 ) showed d isappearance of th e sequ estrum with ;Ippa r('ntly 
no union between 1he head and the shn f't. 0 f th e hume-rus. 

* .\ , P muulcs . of 11 H' Dvpnrtmcnt of ll n c t (,l"i(l)ng~· . who h;nlatL'll an d Jo.: t l1l1k d th(, l'-t~ or­
gnn .isms. will probablv publish h is obse r va t ion s in t he nea r rutu r--. 
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COURRF..-Alt hongh th ere were p eriods when the temperature 
r emained ahove 100° F'. for several days, th e patient ran mostl y a 
septic type of fever d urin g his stay in the Hospita l. lTe had four 
operat ions, all for lncision and dra inago or purulent accumula ti ons, 
a Iter wh ieh th e temperatur e usually came down to normal fo r a 
day OJ' t.wo. In addition , eigh t t ransfusions of cit r atcd blood were 
done- the smallest , of 35 ee. ; t he la r gest, of 22!) ec, During the 
·pel·iod of hospitalization, th ere was a gra dual, though at ti mes im­
perecp tihl e, improvement , th e condition on d ischarge bein g decid edly 
better than when the patient was admitted 6 months before. The 
ch ild was released on F'cbrua ry 11, 1!)35 at t he persistent r equ est 
of t he fa mily. 

On June '2!), 1!)35 the p atient was readmitted. Th e mother de­
dar ed that, after a short per iod of improvement, t he ch ild started 
losing ground agai n , the fever becoming high er than usu al. A few 
davs prio r to her v isit , an abscess , whi ch had formed over the lef t 
hip-hone, broke ant g- iyin g wa y to a large am ount of pus and was 
still drain ing profu sely. rr\:1" ._; ~ i " 

During t he phvsienl ex nmin ation clone on the dav of readm ission 
the follow ing observat ions were though t to- be of siun iflean ce : Old 
lesion of left arm was healed, Th ere were : edema of face; extreme 
paleness of con junc t ivae ; verv ]l001' hv giene of mou th: ulc erati on 
of lower ri g-ht gum : hard nodul e in right cheek with ul eernt ion of 
the bu cnl 11111r OS:1 ovorlv ing it: ri g'ht. tonsi l waH enla rged and ap­
paren tly dischareinz. E xamination was made di ffi cul t becau se 
p atient. cou ld not open his mouth well. Lungs were clear anteriorly; 
poste rinrlv, th ere were course, dry rul es at the buses. Th e abdomen 
was distended : palpat ion impossihlu because of tenderness. Th ere 
was a large open ing in abdomina l wall with exposure of practi cally 
ent ire left ilia c cres t, F ecal mutter would come out through this 
wound at. t imes. Another ahscess opened -in ri ght lower qu adrant 
with profuse discha rge of pus and nec rot ic t iss ue. Lower extremit ies 
showed marked edema of an kles and fee t. 

The zcncral condit ion of the boy wa s extremelv poor, H e stayed 
in t he Hospital for five days, at the end of which the mother decided 
to take him back home, wh ich she did on June 29, and after this 
we were unable to follow up the cas e. 

COMMENT 

In th is eas e it was impossible to follow up the condition 
as thnro ughlv as in th e previous one. TIle determination 
of the et iologic factor was a difficult matter and for some 
time aft!')' th-e patient was hospitalized, the true nature of 
th e infecti on r emained in obscurity. Biopsie s done on two 
d iffere nt occasions did not reveal actinomycotic granules in 
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the tissues and thi s naturally tend ed to withdraw th e mind 
from the possibility of a mycotic infecti on. Aftor consider­
ing a number of bacterial diseases, a diagnosis of actinomy­
cosis was finally established. 'This was ba sed on the insid­
ious, pyemic character of the illness, th e presence of th e 
so-called sulphur granules in the exuda te and th e recovery, 
in laboratory cultures of the infected material, of an organ­
ism which was indistinguishable from A ct inomyces bouis. 

In it s clini cal course, case No. 2 was quito simila r to 
case No. 1. In the former, however, it was impossib le to 
determine the portal of entry of the infecti on. 'Vc have 
often wondered if this was not a case of actinomycosis supe r­
imposed upon a preexisting ba cterial process which made 
conditions favorable for th e invasion hy the f ungus. 

~IYCOLOGY 

Material and ill eiliods Used.-'l'he materi al used consis ted 
of pus coming from draining sinuses 01' from close d uhscesses. 
When obtained from th e la tt er source, it was aspirated with 
a syr inge under ster ile conditions and poured ill to a test 
tub e from which the material was used as neccssurv. 

Fresh preparations were made by crushing a few drops 
of th e fluid with granules between a slide and cover slip, 
and smear s were sta ined by various methods f or microscop­
ical examination. 

Some of the material was inoculated into chopped meat 
broth and veal infusion agar melted at 4i)°C. f or cultu ra l 
studies. The cult ures were first incubated at 37 °e. for 48 
hours and th en kept at r oom temp erature (25°C. ), ohserva­
tions being made every 2 to 3 da ys. Photographs and 
photomicrographs were taken whenever thought convenient. 

'I'h e rest of th e material was diluted 1: 1 with s ter ile 
saline solution for exper imental inoculations . Several ani­
mal s-three dogs, two rabbi ts , two guinea pigs, and two 
white rats-were inoculated subcutaneo usly on th e back and 
on th e angle of th e jaw. Thc injections in the la tt er r egion 
were. given by way of th e mu cosa of th e mouth, except in 
the two rats where the puncture was made through the 
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over lying skin. I n each case the point of the needle was 
thrust deep into th e ti ssues until the surface of the hone 
could be felt ana scratched. Doses of 0.5 to 1 cc. of the 
1: 1 dilution of the exudate were used. The animals were 
examined daily and r ecords were made of the changes noted. 

Characters of the Exudat e and Granules.- T he contents 
of the abs cesses consisted of a th ick, r eddish-yellow, mal­
()(.101'OU S fluid with an abundance of tiny granules, a small 
Iracti on of a millimeter in diamet er. Th ese granules could 
he readily seen by shaking the fluid within th e test tube, 
upon which a thin film of t he exudate with trranules ...vould 
adher e to th e glass walls of the conta ine r. J1~xamjn ed with 
the ma gnifying glass they appeared as opaque, g rayish 
white, sphe ri ca l bodies which could he easily crushed. Micro­
scopical examination of the crushed granules revealed a 
thick felt of ve ry fine mycelium su rrounded by num erous, 
ref r ingent, club-shaped bodies (see plate IX, figs. 1, 2 and 
:3 ) . F-ragments of the felted mycelium, as well as rod-like 
st ruc tu res, were easily detected in stained preparations (see 
p late IX, fig. 4). Th ese st r uctnres were non-acid-fa st and, 
when stained h~' Gram's method, th ey retained th e ba sic 
dye, though not un il'orm ly. 

Cult ures.- T he shake cult ures in beef infusi on agar 
failed to show any growth in case No. 1. In case No.2, 
an abundance or colonies, many of them bacterial, were ob­
served .in the .depth of the agar one week after the inocula­
tion. The ACtinomyces, which was easily isolated and sub­
cult ured from th e primary tub es, fo rmed numerous, whit e, 
rounded or lobulated colonies of variable size, not quite 
reaching one millimeter in diameter, at th e end of th e first 
week. These colonies were more abun dant and bet ter de­
veloped at a depth of about one centimete r from the sur face 
of th e agar. 

In chopped meat broth, colonies were detected wit hin 
five to six (lays in all th e tub es as minute, whitish, spher ical 
granules . ~], he se granules increased gradually in size, r each­
ing [rom 1.:3 to 2 millim eters in diameter a t the end of the 
eighteenth day. At this .time th ey had become definitely 
lobulated, their color was white with an almost iurporceptihlo 
touch of hlue, they were verv sol't in cons istency awl could 
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be easily broken or crushed with the needle (see plate X, 
figs. 1 and 2). With ageing, the granules would gradually 
change their color to gray and finally to black. Under the 
microscope, the pigmented colonies showed an abundance of 
finely granular, black, pigment <1 ep osit ~.We were not able 
to definitely determine the cause of this darkening. There 
is a possibility that a contaminant may have produced th e 
change by some chemicobiological action, hut we could never 
recover, from these colonies, anything hut Actin omyces. 

Fresh preparations made from healthy cultures r evealed 
an in tricate mat of flne mycelial elements (s ee plate X, figs. 
3 and 4), many of "which appeared fragmented int o rod­
shaped for ms. Branching was easier to observ e in young 
colonies obtained from shake cultures in veal infusion agar. 
The branches would often overgrow th e mother hypha and, 
when this phenomenon was repeated in succession, the 
structures would present a characteri stic "igr.ag arrange­
ment. Careful observations revealed the presence of trans­
verse septa in some of the coloni es. Although some of the 
rod-shaped forms appeared somewhat swollen on one ex­
tremity, true cluh formation, of the type noted in granules 
from the exudate, was not observed in cultures. 

Exp erim ental inoculations.-The rabbits, "white rats and 
guinea pigs inoculated "with the exudate did not develop an y 
reaction worthy of note, eithe r locally or systemically. 

Three days after inoculation, dog .No, 1 showed small 
swellings at the site of the injecti ons, namely, the an gle of 
the jaw and the back ~I:hes e swellings increased progres­
sively in size, there was intense local pain, and, in a few 
days, fluctuation was noted. In the meantime the animal 
lost its appetite, becoming feverish and shaky, and looking 
ext remely ill. These symptoms, however, quickly disap­
peared up on the sp ontaneous rupture and drainage of th e 
abscesses. 'I'he exudate consis ted of a moderately thi ck, 
grayish yellow fluid, stained "with blood. The characteris tic 
Actinomyces granules were not observed, either maeroseop­
ically or microscopically, cultures of th e pu s heing likewise 
negative. Complete healing of th e lesions occurred as in an y 
ordinary abscess, without sinus formation. 
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Dog No. 2 developed a small swelling at th e angle of the 
jaw, hut this never grew to any considerable extent, it pro­
duced apparently no discomfort aIHI eventually disappeared 
within two weeks. 

Dog No. 3 showed no r eaction to the jaw injecti on. On 
the bU(lk, however, a walnut-sized swelling was developed, 
there wa s loss of appetite and th e animal looked moderately 
ill, but th ese symptoms gradually subsided, th e swell ing was 
reabsorbed spontaneously and in three weeks' th ere was 
complete recovery. 

SU~BrARY 

In this communication we are presenting two eas es of 
generalized actin omycotic infecti on . Case No. 1. showed the 
usual hist opathologic picture with typical granules in the 
ti ssues, as well as in the exuda te from the lesion s. Biopsies 
(two) in ease No. 2 failed to show the granules in th e tis­
sues, hut th ese were present in th e exudate . Careful cult ura l 
studies of the abscess fluids carrier} out in th e laborntory 
revealed th e presence of A ctinomyces bouis in th e two in­
st ances. T'he cha racter is tics of th e fun gus were carefully 
noted. In case No. 2, the portal of entry of the infection 
was not clear. P ost-mortem examina tion of case No. 1. 
di sclosed an original pulmonary lesion. 'I'he extreme di~­

seminat ion ()f mycotic foci throughout th e viscera in the 
latter case was quite a remarkable fea ture. 

Inoculation of the infective exudate to various species of 
lnhoratory animals failed to reproduce specific lesions, al ­
though in a fe w of the animals ahscess formation took place 
and a cer tain amount of sys temic r eaction was obse rved. It 
was impo ssible, however, t o r ecover actin omycotic granules 
or posi tive cultures f rom any of th em. 

c m :rMEN'I' 

Although the rc is every reason to believe that actino­
mycosis has existed in Puerto Ri co from time immemorial , 
its occur rence her e, up to th e present time, had never been 
est ablished up on a scienti fic ba sis. ndoubtedly, in f'ectinns 
of thi s type must have been of'ten overlooked hy clinicia ns 
who wer e not well acquainted with th e symptntuntologv or 
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the disease and dill not bear this possibility in mind. It is 
probable that th e incidence of actinomycosis among us is not 
nearly as low as is usually thought. If A ctinomyces bonis 
may exist as U ('U llIJ Il OIl sa prophyte ill t he human mouth and 
throat, as would appeal' to be the case according to the 
observations of L ord 1:!. 1\ Lord and Trevett H , Nueslund 15 

and Emmons 1", it would he rea sonable to expect a larger 
number of actinomvcotic infections in our human pathology. 
These considerations call for the g rea test care on the part 
of clinicians, wh o sho uld fo cu s ruore or th eir attention on 
thi s important mycosi s when making a differential diagnosi s 
in cas es lik e t hose hen' rep orted , where the clinical picture 
is that ol' a severe g-clle ral iu l'ectiun, the course more or less 
insiduous, awl t he etiology not r earli lv apparent. 
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F loATE I: 
Patient with abscess on left scapular region (Cnsc !'Io. 1) . 

LA1>lJ NA I: 
E nfermo COIl Uti t1 ~CCS O e ,l III regwll esoopul ar izquie rda (Casu };um. 1) . 



C ARKIUX A CTlxmrY COSiS 

PLATE I 



P I,AT" I I : 
Figure l.- Sug-ilt a l sect ion of lung showing tliffu~e flbrosts of basal portioaa 

of l'i;;h t lower lob.. a nd ac t inomycot ic abscesses that huve ruptured through 
diaphragma t ic' pleu ra. 

Fi!tun ' ::,- - Cut surfuee of kid noy showing isolated n nd conglomera ted ab ­
~ ('(· ,':' St'S . 

L .\~IIK A rr. 
( ; "lI lw dn I .-Corl e M/[Ii/a.1 del /'1/111101/ , d01ld" se 111/"d~ n" '~"Tl:f1r una fibrosf.8 

• (li / o,<'1 "1/ ricr to« .• it io« de /(1 hns» de! Ie/m in inferior dcreclio '!I a bs ceso« ud ino llli­

/'/1." / '11.' trIll' •• " 1/(/1/ ub icrto a 11'1'"'''' dr' lu pteura dia/ra.lflluitica. 

Gmltado ,~ ..,-Sul ,('r fi (' ie dnca/'l<l/rui/a drl riiion eO /l ra rio.• ubsccso.•. 

Grabad» S.--(:or t e .<mper{r('i ar art ri ii un mosl l'll /1 d ll ah " r !·" n., u i"hlllo.• n oonglo­
m r rndo», { ' Il far in.• l ", nl(\s, 



C.'I.RRI6N .A CTIXO~[YCOSIS 

PLATE II 



.. 

PLATE Ill: 
Fi gure I.-Multiple metas tatic abscesses in spleen. 

Figure 2.-La.rge actinomyc ot ic abscess of brain. Note the thick dbrou 
ca psule, 

L AMINA III : 
Grabado 1 .-A bs~lfos mefastUs ;cos mult i ples en el baeo, 

Gm bado f .-Gran absceso aetinomiooslco en eZ eerebro, N61ese el eBp~_ ~ 

/Jr 0.<0 Ill' Ia caPBltIa. . 
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CARRI()X ACTJXO~(YCOSIS 

PT.JATE III
 



• 

P r.,W F: IY: 

Lu ng : int ense fib rosls of lower por tions of ri ght lobe, wi th rou nd-celled 
infilrrut ion nrnl trapped nlveoll li ned by cuboidnl eplthelium. (x 80.) 

Lhfl:-:A I Y : 
P ulmtln : fibrosi« intensn de In pord 6n inferior del 76 b1l10 derreht», ro n infil· 

t rn r i, ln th' rN u l a .~ r('do.,.d(J.~ enp lobando {o .~ al vcolos, que ap arec en ta l' izado .~ por 
(' /Ii , ,./ io rll 110 id« , (:r: 80.) 

Pr..\'n: Y: 
L ung : Act ino ruyees ~rtLnu l ,' and polymorphonu clou rs ill lum en of b ronchiole . 

(x :!44.) 

L h flN.\ Y: 
P ul nuiu : .Qrti1l 1l70 llot illOmit"f:ti co ('Oil [lO/illll('I ('(ldos, en Ia 1//:: de lin bron· 

quiolo, ( x S4 4. ) 



PIJATE IV 

PLATB V 

-­

A CTI:-.-m£YCOSIS 



P I.ATE VIII: 
H eart: metasta t ic nbscesses in myo- and epicardium containing Act inomyces 

grnnule« and showing "lIrl;,-' per ipheral fib rosis. (x 80. )' 

I .h rrx A YTTT : 
Cora::';,,: nb ..reso« mrtasuisico« en el mioeardio y epic-ard.io eontellielldo ora­

1lU ltl s ae t inom icCliNJ.'; purdr v erse ademlis It1 d t'grllrraci611 fib rosa l,rFco:; I'll la 

periferia, ( x 80.) 



A CTIN O~IY COS1B 

PLATE VIII 



PLATE I X : 
Figure l.--Cruahed, unstained granules f rom the exudate under low-power 

magnification (Case No.1) . 

Figure 2.-P ortion of margina l zone of one of the granules shown in F ig. 1. 

Figure 3.--Qil-immersi on view of th e border of a granule showing clubs. 

Figure 4.-A smear of the exudate stained by Gram's method (Calle No.1). 

Pigure 5.-Biopsy of lesion in Case No.1, with typical actinomycotic granule. 
Note marginal clubs (high-dry magn ifica ti on). 

L AM II\ A IX; 
Grabodo 1.-Gninulos desmenuzados (Zffeparaci6n fresco] l'rocedentes del 

eXl/dodo, datos a baj o aumento (Caso Nrt.m. 1). 

Grabado .e.-Pardon de la zOlla margi-nal de los grc'inu(os que aIJarecen en el 
grnlJlulo ernteriar. 

Grabado S.- B orde de un gnillulo COli llUJZll$ t,i.~to bo]» el ob;etiro de in­
lIIenri611 . 

Grllbodo .J.-Frotis del exudado tenido 1'011 Gram (Coso ;':,im. 1). 

Grabado 5.-Biopsia de una lesi6n del Coso Nii.m. 1, 001~ grelnuloa actillomi­
('elicos Hpicos . NolensI.' las 11lozas marginales {ob jetivo de grail au·mento, a seco ), 
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PI.ATE X: 
Pigures 1 and 2.-ehopped meat broth cultures of the exudate (Case No.1) 

showing typical colonies of Actinomyces bovill. 

Figure 3.- F resh preparation from a young culture of the fungus (A . bovis) 
in Case 1"0. 2 (high-dry magnification). 

Figure 4.-8ame as in Fig. 3 under higher magnification (oil immersion­
x 2250). 

LAMIKA X: 
Grabodo« 1 y 2.-'--Cultit·os del eXlidlUk en 00100 oon picadillo de oarne (CM O 

N (ill ~. 1 J, oan colooias actlnolllidtic.as tfl'ioas de A. bot-i" . 

Grabado 3.-Preparaci6n [resca de lin cul/i.-ro reoi~mte de A. homs del Caso 
Niim . ! ([Iran Iloum en/o, a seco), 

Grabado 4.-£0 mis~4 preparaci6n. aJl.terwr a gran aumen-to (objeti.tln de in· 
mer<l ion: ( x 2250). 

" ,,: 
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