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From th e I'al.holoj...ri,':d Laboratory of t hc 8('11001 of 'l'ropicul Med ielne of the� 

I niversity (If 1'01"In Hi<'o, II1Hl,-r tho a\lspii'<'s of Columbia University� 

A cooperative investigation of schistosomiasis was begun about 
11 yenr ug-o by the department of parasitology, hygiene and pa
thology of th e School of Tropical Medicine, The first object was 
to determine tile incidence and disrribution of the infestation on 
the Island. Wh ile it. was expected that ep idemiolog ical studies, ill
dulling the examination ot' large numbers of fecal specimens for 
0\'3 and systematic collections of the snails which ser ve as the ill 
rermediate host, would be the most fruitful methods of determining 
incidence and of locating rod of th e disease, it was thought routiue 
post-mortem exunrinations might supply additionnl or confirmatory 
data.* 'l'hi~l expectation has been fully realized in that. out of t he 
first hundred autopsies performed eleven have shown evidence of 
existing or recent infect ion. 

A twelfth ease was encountered in routine in examination of 
surgical specimens sent to the laboratory for disseetion. An ovary 
removed by Or. Pila ill Ponce showed a IP'OUP of adult worms in 
one of t he veins of the broad ligament and the ovary itself COIl

tained a numher of infiummatory nodules (" tuherelcx'") due to the 
presence of schistosoma ova. 

Iu only two of tilt> eleven autopsies was th e schistosomiasis the 
direct cause of death. III these an advanced cirrhosis of the liver 
was the chief lesion found . III the remaining nine the causes of 
death were various and schistosomiasis was not mentioned in the 
clinical hiator-ies and was not suspected on gross examination of 
the organs, being revealed only through later routine microscopic 
study of sections. 

.. ~o t fl1 ' lUi II... writ ..r hilt': h~t'n ahl~' til tilul out tht· only re-ported uutupsi ox on rnses 
elf I'"c'h i!itu~oll1iafi;~ ill P orto Rico, were two done b~· Dr. (lun:tale7. ~[ urrhwz. tm-mher of the 
~\lIemin Cll ll1m i f; ~ i o ll , published in '.he Xew Orleun~ .M,'tl. nrul 8urg. .rnur' j 191 H, ·V"HI. 60. 
fi nd nul' IJ,~. Dr!'), B . HHm an and .\ lic ,· Btll ·k l', 11 I~:'U;I~ (If carcinoma (.1 the 1'0100 UI'il'lfH:iuled: 
with M'hisfnSlUtl iasit.. . ( .\ Il1H.·• •It'ur. Path .• Vol. 2 , p . :";39. JD2H . ) 
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The following ta ble gives au topsy number', init ials, ag e, sex and 
residence of the posit ive cases : 

A lI lO I ~S)' X CI. I Na il'" I ~"X Ill'sJd "lH'O 

5 0 ••• • • •• • ••••• •• • ••• •• • • L . C. ]\ 1 IG ( ':tgllll.S 
35 •. • .. .• . . .. ..•...•. .. ... . .. . . . . .. .. . . X. O. O. F L·.)

" - Fa jardo 

~g : :: : : : :.'. :::... :~ : : : : : ::. ::: :::: ': .. It. )1. 
xr. D. 

)1 
:'1£ 

~5 
·1;, 

G uny am a 
(hlll ~' a lll a 

52 . • • • . ...... •. .... .... . . . . . .. ... .. .. .. . . :\1. Y . 10' 23 nro Pi ed ras 
tl8 . B.R. :\( 3;; .IUo Grande 
73 . • . . . . . • . . . . • •. . . . . . . . . . . . . . . . . . . . . . . . . . A . D . xr IR F a jnrdo 
$1 . G. M . M :10 Bnyamon 
82 . •• • , • . , . • . • . . , • .• , . .. .• , • . , , . . F . n. :\( 34 :\ t a~·n.~ii('7. 

87 . xr. C. F 4" Viequ es 
91 • ... .. . . ... .. ... . . . . . . . . .. . . . ... .. . . . . . H.R. :II 24 J\In )'agiicz 

Sex: 
The fa ct that eig h t or the r-Ievcu positives wer e mal es is of no 

signifieanee since among t he C II ~CS IIUt ops ied th er e wa s a large pre
dom inance or males, 8a out of a h undred, On the othe r hand, t he 
mod e of iu fcetion-c-peuerra t ion of the skin br t he la rv al worm 
which is found generally in t he slu ggish wal er of irrigation d itches 
-would lead liS to expect u higher in cid en ce in men wh ose work 
takes them more reg ular-ly int o the fields. This point will be fully 
discussed ill the epidemiolog ical st ud ies. 

Age: 

It IS noted th at the you ngest posit ive ease was 16 yea rs old, t he 
old est 82. "\ Illong the 100 autopsies there wen! sixtee n cftildren 
under fift een years of whom nine were tw o ye a rs old or under. 
Since very voung chi ld re n a n ' pr oba bly rarely exposed to infec tion 
such CUM'S might properly he elimi nated in figuring the infesta tion 
rate. 

Residence: 

'rile epidcmioknriea l st llllies made so f'ar, indicate that schistoso
mia sis is not oudemie ill S HII .l ua n nor probably Santurcc. Our 
autopsy findings tend to eonfirm that impression, for although a 
large majority of th e 100 cuses autops ied came from the munici
palitv of Sa n -Juan, whi ch in cludes San turc c, all of th e eleven posi
t ives had liv ed outside ti ll' eitv, at least IIp to a shor t t ime before 
the onset of the fata l illness. Th e di st r-ibution of the eleven eas es , 
-two in Fajardo at tl ie ext re me eastern end of t he I sla nd, one in 
~la.}'agiiez at th e west ern (lull, two in Guayamu ill the south , one In 

Caguas of t he central zone, with two f ro m IUD Grande and Baya

• 
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mOD on th e north coast and one f rom t he small island of Vieques 
to the PIINt-is remarkably wide f01' such a small ser ies, and more 
noteworthy when it is r ecall ed that the group studied was com: 
posed la rgely of cases f rom the San .Jnan district . 

Lesions : 

The lesions of sch istosomiasis are due essentially to the irrita
tion of th e eggs of the worm ill the t issu es an d not to the presence 
of the worm, which lives ill the blood vessels of the portal system. 
'!'he egg's of S. t//(l1l SU1Il: are discharged in the small veins of the 
large bowel, chiefly those in th e submucosa of the rectum. Some 
are forced into the t issues and th ence into th e lumen of the gut 
from whi ch th ey escape with the feces, producing in their passage, 
however, a more or less marked coliti s. Others are swept into the 
portal win find arc carried into the liver: The involvement of this 
organ, according to our study , serves as the best index of the in
festation. 

Wh ere th e infection is mild as it was in nin e of onr eleven cases, 
no lesions arc recognized grossly though small tubercle-like nodules 
each represent ing a foreign body reaction about one or more ova 
are found on microscopic examinat ion of sections, scattered through 
the liv er , and sometimes in other organs, reached presumably through 
the gen er al circ ula t ion. Jn one case they wer e discover ed in the 
pancreas and lung' an d in another t he worms themselves were found 
in a splenic vessel. 'When the infection is heavy the fibrous tissue 
reaction in the liver is ab unda nt, the organ becoming st rikingly 
and characteri stically cir rhot ic. This was the type of lesion found 
in autopsies Xo, 40 and No. 42 where death was directly due to 
the cirrhosis of the Iiver , though in one of these cases the chronic 
colitis was undoubtedly a contri but ing factor. 

The diff erent types or degrees of reaction and th e evolution of 
the lesions will be taken up fully in a subsequent paper, 

Summary: 

'I'he characteristic lesions produced by the ova of Sch istosoma 
mansoni were found in eleven out of one hundred autopsies, or 
eleven per cent . An additional case was fo und in the routine ex
amination of surgical sp ecimens, where an ovary was the site of 
the lesion. 

If we exclude children two years old and under, on the ground 
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of non -exposure, lind omit autopsies performed 011 eases that had 
lived in kn own non-endemic are as , such as San .ruan , th e rate would 
he more than doubled . 

Th e st udy shows t hat schistosomiasis is far more common and 
more wid ely distribut ed in P ort o Ri co than ha s hereto fore been 
supposed and indicates th at care f ul auto psy st ud ies may reveal light 
infeet.ions wh ich en t irely esca pe detection during life eit her be
cause of abs ence of symptoms or from t he sca rcit y of ova in the 
feces. 
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