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Symptomatology. 
Acute Lymphangitis.
 
E lephentoid Fever.
 
Funiculitis and E pid idym it is.
 
Adenitis.
 
Filarial Fever.
 
Abscess.
 

Elephantiasis.
 
Hydrocele.
 
Chyluria.
 
Fistula .
 
Varicose Lymphatic vessels.
 
Adenonri:x.
 
Comment.
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Mental Sequ elae.
 
Fatalities.
 
E conomic Loss.
 

Pathology.
 
Discussion of Pathological P ludlngs.
 

Hematology. 
nitreJ'f'otial Leucocyte Counts. 
Clinical Cases with Elephant iasis, Lymphao:riliMand Ad t>l1itili 

observed during COUl"M! of Disease. 
Relationsllip of the Blood Picture to Mierofilari llJ 
P eriodicity . 

Treatment and Prevention of Filariasis. • 
Bacteria ill Assoeiatlon with F ilarial Intect lou. 
Associa tion of F ila r iasis with Othe r Diseases. 

Summary. 
INTROD U OTIOK 

'l.'he studies of filariasis and elephantinaia in Puerto Rico 
which nrc the subject of this monograph were mad e between 
January and ~In)·, 1929 j between August and November, 
1929, and between September, 1930, and .lnnu a ry, 1931. 

" ·hile the majority of the ca ses an d near ly ull the ma­
terial discussed have come from Puerto Rico, in n few in­
sta nces cases and material f rom other countries have been 
utili zed to emphasize certain points. 

·With the except ion of one case of infec tion .with Filaria 
()zzardi discovered by Dr. " t , A. Hoffman in Pu er to Rico' , 
the only filaria known to infect human beings is JVur1lerer;o 
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bancrciti, All reference to filariasis in this work refers to 
infection with this parasite, unless otherwise indicated. 

FACTOHS REAHISO ox T OE FJL.\ RllSlS P ROBr.E101 OF P UERTO RICO 

Filariasis is t ransmit ted by the mosquito Culex f a t ig a Hs 
(C. q" j "q f( ef(l.'~ r iat"s ) . The most favorable ci rcumstances fo r 
the development, multiplication and survival of this mos­
quit o in Puerto Rico, and consequently for the transmisaion 
of filariasis, nrc: High temperature and hum idity; su fficient 
stagnant water on the grou nd or in containers to afford breed­
ing places, s ud adequate protection of adult mosquitoes from 
wind. 

It is necessary to all understanc.ling of the filariasis prob­
lem of Puert o Rico, therefore, to consider the geography, 
topography and climate of the Island, as well as such factors 
as tOWII di stribut ion and planning and water supply. The 
racial elements, the habits and customs of the people, and 
certain historical data have a bearing oh the problem and 
will be discussed briefl y. 

Historical and E tluwlogical Data.-Puerto Rico, discov­
ered by Columbus du ring hie second voyage in 1493, wue act­
tfed in 150;, by the conq uistado res , who soon enslaved the 
seveu or eight thousand Indian inhabitants (Bo riclIas) . By 
If>8:? the pure native stock had been so decimated as u result 
of slavery and the ravages of epidemic disease, that ill 1508 
Father Las Casas conceived the plan of importing large 
numbers of negro slaves from Af rica to take the place of 
the rapidly di sappea rhur Indians. This importutiou was au­
thorized officia lly by Spain in 1513 and abolished in 1820. 

There is little information to gu ide us in determining the 
origin of filariasis in Puerto Rico. Fray Ifiigo Abbnd y La­
sierra 2 (1788) in his dcecrfpt iou of th e Island and tho COIl­

dition of the peo ple makes no mention of diseases resembling 
filariasis, an d ill the 18GHedi tion of the friar 's work, prepa red 
bv J ose J ulian Acosta v Culbo, the omission is commented 
UPoD by the editor . TIl"is ed it ion includes n contribution h~' 
Dr. Calixto Romero 'J'" Togores, which seems to be the first 
comprehensive account of clini cal fila riasis in P uerto Rico. 
Referring to the frequency of elephanti as is in the a rms and 
legs, he says : . . 

It baa ... NKlltialJy di roDie developereet. It diupP"-f'lJ to ",ppear I.D the 
__ place Of In other partll . Ia mort of the ta_ ther e i. m e h7pertrophy 
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fit the parla atrt'df'<! eemplleated .nth illftalnrnati uD ot th t' '." Ill,had", ......."......� 
r..-mAlClnl, it i . tle",r preeeded by aD, prteUlHry .'01 I.t"ma : th" pa ti...lIt (f't'b 
a sharp J»in o f 'I""'f'i fie or kno...-n dleeetle u o f tho I,ml,ha t le ~q whidl lJ,e. 
eeme ba rd, cord lik aad 'Ilhif'h extMld. to eularged l laad . in Ih.. a lOin ur .1111a. 
Th e J»rt a tr l'C'!ed i. liIOualll ~rltf'd b,. a n ('r~·aipo:la tuu.......Iliba. TJwo ~lI lllar
 

ti Mile ia ..nlarged and gin... r iM to eo nllid ..raMe ...... IIiPg t ollolff'<! t.,. t en ... o f 
mur", fir ..... in tE'o.it.:r; abortl,. afwnrarda e.."",-Ibing diaapPN'a 1...,·iJlg uoll a 
.light -elliog at th e . pot in ....ded• • • but th e aUad .• are n'X-tl'd &Ad th e 
."f'llinK i", .1'Ila rs h,,~noaaing : tb"", eom ..... a t ime ...h_ it ~ bed and 
~D ODe ....... the di-se in aU iu thar_ttra t in nlC a mODatzoua ahape to th'� 
I",rt, 'Ilhn-a it i" Innliaed.. 

Dumont II ( 1~75) devotes much apace to the conside ratio n 
of fila rial di seases, especially lympha ngitis and elephantiasis 
of the limbs and scrotum, a nd though he confuses tbese d is­
t'a lU,'!'I with others, he furn ishes much interesti ng information. 
He s tate s that a rr-iving slaves tihO\H'f1 110 s igns of filariaaie, 
but th a t the di sease was more common among negroes locally 
born thau a mong whi tes. 11(' gives several instances of fam­
ily incidence of elephautlasis, d iscusses the prevalence of 
hyd rocele , a nd describes elephantiasis of th e sc rotum in de­
ta il. Hi s acc ount of the occurrence of extreme elephant iasis 
of th is appendage is of specia l int erest in view of its rarity 
at th e present time. He recognized th ree kinds of elepban­
toid tumors ul" th e scrotum : tl108C in which the flhrc t h­
elements predominate j those which ure Iibrotie and f'll..l11· 

a to lls at the same time, with or without hydroceles with 
fibrotic wnlls ; tho se in which the vesicular eupilla ry ..h·· 
menta predominate, a variety called the erectile type. The 
second type mny represent lymph scrotum, which is 1I0W 

comparatively rare, and the third suggests lnrge hydroceles 
without true elephuntiasls of the iutegumeuts. 

Dumont, Betnnces and Andinot performed mnny opera­
tions for elephantiasis, their method being' to mak e numerous 
incisions in th e infected area in order to release th e lymph. 
For cases of elephantias is of the leg, Betunces devised u high 
hoot to be worn after th e incisions had closed . This was 
made to cover th e entire olepbantoid urea anti was most ef · 
Iective in reducing the swelling ll~ w('11 8 8 preventing it s 
progress. 

Dumont refers to th e possible parasitic origin of filaria sis, 
.bu t only to show it s improbability, He further clearly dif­
ferentiates th e local inflammatory reaction in filarial lymph­
a ngi fis from t rue e rys ipela~ . He emphasizes the existe nce 
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of t'0<'.81 pain developing before 8 chill and the tendency of 
the rec urrent attacks' to begin at the same spot. 

According to ..hhford ~ (190'2) , Dr. Jimenez Cruz of Ca. 
guas was the first to tind microfilariae in the hu man blood 
ill P ue r to Rico (lH9:J). In 8 pe rsonnl communication, how­
ever, Dr. Gonzalez )lartfut'z ~ st ates that in 1890, Dr. Ma nuel 
F'igueron, at Arecibo , first observed the parasite in the blood 
an d also ill tilt" urine of n patient sufferhrg from haemochy­
luria. Ashford ( 190"2) found microfolatiae in the night blood 
of thirty nut of two hundred and fifty soldiers examined. 

Quevedo B8(>Z II, the authority on the medical h istory of 
Puerto Rico, g'in'~ some interesting informa tion rega rd ing 
the belief's of the I'RrliPT physicians in P uerto Rico. They 
were convinced that the disease was hered ita r y, bnsl ug the 
theory 011 the fnct that most of the members of the same fam­
ily were infected. 'I'hey a lso found elephantias is to be more 
prevalent thnn lymphangitis, whereas the reverse seems to 
he t rue today. 

Ta king' into nceount th e scanti ness of the ea rly records 
nnd the lim ited knowledge of th e clinica l manifes tations of 
fllnrinl infecti on during the tirst centu r ies following the cou­
quest of the Isl a nd, we may conclude that, 8S in ot he r Ca rib­
bonn islands, filariasi s du e to W. bnncrniti was probably in­
t rodu ced into Puerto Rico by the Af'ricnn 81a\"e8 an d that 
its disseminati on ill the Island was at first ce r tn inly du e to 
their presence. 

Geography and T opography :-Puerto Rico lies in latitude 
17°N ., longitude, 65°'V., and is bound ed on the northern and 
easte rn C0 8stS by th e Atlnnti(' Ocean, a nd on th e southern 
a nd western coasts by the Cnrlbbenn Sea, It is worth noting 
that th e neighboring is lands offe r little protecti on from the 
preva iling trade winds which reach the easte rn coast of 
Puerto Rico. 

The I sland has un area of 3,349 sq ua re mil es, its length 
from eaet to west bein g nbout 100 miles and it s maximum 
breadth from north to south, about 35 miles. 

T he coastal area is, iii the main, flat. A range of moun­
tai ns, the Cord illera Cent ral, extending ac ross the Island 
from east to west, divides it int o northern a nd southern sec­
tions, the northe rn section being by far the wide r , ~lo st of 
the drninuge from the interior of the bland is directed to­
wards the no rt hern coast, to which also flow the fonr largest 

---!� l 
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rivera. Their estua ries arc bordered to a la rge extent by 
broad lagoons, so that th ere is much more ground water on 
the northern terra in than a ll the so uthern. It i!'! aigniflcant 
that filarias is is more freq uent a t the present time in thi s 
sect ion, than in the southern. 

Flourishing" sug-a r cent rals and cit rus f ruit Ia rm e occupy 
most of the coas tal plains an d valleys. Extending west uloug 
the southe rn coast of the Island. from Ponce to Gu8nica. 
there ill II 1"( )l' I..~o aud sandy a rea where Iittle agricul ture ill 

l)OlI l'I ihll-. Attempts are being made to improve th is section 
by exte uslve irriga t ion, and at Guanica result!'! have been 
especially successful ; but on th e whole this is au a rid ter­
ritorv with ve rv litt le filariasis. 

Ciimale :-USl' has been made of such obse rvat ions in Dr. 
Jo~a s si g' l)" account of the climate of the Island lUI seem to 
have a bearing on the fila rial situat ion {P ig. 1)_ 

There is no striking seasonal va ri ation in temperature 
in P uerto Rico, but then' is a marked variation between day 
end night condit ions. 

Hent, moisture and rainfall a re greatest on the northeast, 
the past and the eas tern part of the sou th coast as far in 8 ~ 

the foothills. Pihu-iasis is prevalent he re, but rare or absent 
in the hot, dry nren of south and southwest, It is also prac­
ticall y non-existe nt iu the higher humid but cool alt it udes , 
It S at Aiboni te, where, however, the trunamittlng culex ill 
found. The rnr-itv of th e disonse ut these altitudes may he 
due to atmospheric condi t ions , inte rfering with either' the 
longevi ty of the trnusmitting insect or with the abil ity of the 
parasite to develop within it. 

Winds :-Prote<:tion of an a rea from the prevailing wind s 
is conducive to the sp read of Illa riasis. 1n Puerto Rico the 
prevaili ng t rad e winds blow from the eas t and southeast 
throngh out the year, and where these meet with no obst ruc­
tion then' is u minimum of filaria sis. Th us, the disease is 
seldom found in Ole town s along the north CORst which have 
a direct fo;CU f'rontuge, 8 S for example 011 the cliff front at 
San .Iunu, where it is ra re, even in the very congested and 
unsanitary suburb of La P erla. The southeast trades reach 
the sou thern coast more directly than the eas te rn trades 
reach the north ern coast, and most of the towns 011 the 
southe rn coas t , linch as Guayama, Guanica, etc., have a low 
incidence. Fajardo and Ceiba on the east coas t have a mod­
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erate incide nce of iufectlon, but they are somewhat protected 
by E l Yunquc, which, standing west of these towns, r etards 
the velocity of th e winds in their upward sweep. 

Tn those localiti es when' there is definite obs t r uct ion to 
the eirculnt ion of wind, the filarial index is high. This is 
most graphically shown at Agu adilla, ll. to wn on th e northern 
portion of the west coast, situated at th e base of u cliff on 
th e sea f ront which faces west and so is protected from bot h 
th e east or southeast trade wind s. Here filaria sis abounds. 

W ater Supply :- T hc two mai n sonrees of domestic water 
a re rain wa ter an d spri ng wate r, obtained f r om pumps and 
wells. In a few of the larger ci t ies such us San Juan, Ponce, 
areclbo and ~faya giiez, re servoirs supply the majority of 
the hou ses ; hut even there, ccr tuin sect ions ha ve no connec ­
tions with th e wat er main and Telv on wells for water to 
drink a nd on et rcn rns and rive rs fo ; water in which to wash. 
In many places the wells a re op en, and these, together with the 
ditches in conta ct with them. furnish th e chief breeding places 
for C. ! al(qalls. the vector of f ilaria sis. 

In some town s, liS for example, Aguadilla, where the 
poore r quarters are buil t on the steep sides of a cliff, the 
townspeople depend lnrgely on tilt' rainwater which collects 
in barrels placed to receive it f rom the roofs. In these bar­
rels C. !af(qmls und A nlt· .~ ae..q.IJpfi are to he found breedin g 
together. Ot her artificial conta iners , such as kerosene And 
meat can s and bo rrow pits, are f requently used by culex for 
depositin g egog's, and in th e houses of the better c1aSSf!8 the 
small ponds in the pa tios a re favorite depositories. From 
the sta ndpoint of mosqu ito cont rol these sources could all 
he dealt with satisfactorily, hut unfortunately th ey do not 
const itute tho main source of th e insect host of filariasis. 

It may bo sa id tha t. every town and city on the coastal 
helt of P uerto Rico, and every inter ior town as far buck as 
the foothills. hu« II swamp or ser ies of swamps in it s vicinity, 
and it is in these, as well a s in the stagn ant water of th e 
di tches which lead f rom them, th at most of th o culex mos­
quitoes-br eed . This condi tion is aggravated in some places, 
such as Puerta de Ti erra in Sa n .Iuan, where the muddv 
ground base of the di strict is excavated in all directi ons b)' 
the inhabitan ts with a view to drai ning off the flood water". 
This end is not achieved because the ditches are heaped with 
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every kiud of refuse, und in th e stagna nt water which aceu­
rnulates, Culicinos and Syrpid s breed in large number ". 

/'op ltfaf ioJl :- The main population of Puerto Hieo, 8:ol ha s 
IH.'CD said, if' of Spanish de-cent, although other European 
1H.>0))1(',., huve cont r-ibuted to the present race, nota bly the Cor­
sican s. T he .\friesn race i" all important fa ctor, especially 
in view of its mixture with the S pa nish element. 

TIll' est imate...1 tot al population of the l iol t8Utl has shown 
8 sll'ad)' Incrense from the year l if;'"), of +:>,000 people to 
1.543,000, according to the IU8t ( 'CJlIolUS (1930). 

F'ila r ia sis in P ue rto Rico is an urban rather than a ru ral 
problem, and only 27.3 per r-ent of the populutlon is urban, 
hu t thoro is a growing tendency of conutry people to migrate 
to the towns. It is. common. too. for working people tu go 
f ro m town to town in sea rch of employment . T his is im­
portent to bea r ill mind in s tudying' th e filari al incidence in 
different Ioeali t ies. F or instance, fila riasis was reported to 
occur in (Iuaniea, which is in th e dry section of the b land, 
hut 011 iuvest igution, it was fo und that the few pa t ients there 
had al l suffe red f rom filari al lvmpha ugit ls be fore corning to 
th e town K OlTK' yenra earlier. 

Hereditary Spa nish influence domina tes the socia l life 
and cus toms of th e people. not only in language and religi on 
hut also ill rela tion of the soxes : woman ha s not been email' 
l'ip lth',1 UdUll JJ ~' , and ehc romni us more confined to tho hons.. 
a nd dom est ic duties than the woman of the continental United 
States or of norther n E urop e. Eu rop ean dress is worn by 
nil classes, awl with the excep tion of the young people of 
the count ry dis t r -icts who go barefooted, end the po ore s t chi l­
dren, nIl pe rson s are completely clothed. Thus, many of the 

, women nil well us the men have the bod y well protected aga inst 
mosquitoes, wit h the except ion of th e head, hands and ankles. 

The scree nin g of houses agai nst mosquitoes ie rare ; th o 
poor people ca nnot afford it , and even the wealthy' discard it 
a s being too hot . 

T he people usually r emain in the neighbor hood of the 
house in the ea rly evening. si tt ing on the veraudnhe, ill the 
pa tios or ill the la rge cent ral hall room of the house. This 
cus tom has un impo rtant bearing on fila ria l infection in view 
of tho hit ill,I.C habits of the mosquito vector. 

T mcn Distrib"tio'l and Plarm ing :- l''i la r ia l infection iu 
, P uer to Rico is definitely urban. The loca t ion of a town , 

•however, determines the presence or absence of the disease. 



STUDIES I N nLAJUASIS \ ' 6 

While town" and cities of varying S iZ I' ure placed at short 
int erval s ( rom each othe r an along the eou-t, they are equally 
numerous i ll the plaill :ot. valleys, foothil ls nod mountains, 
a nd connected hy un admi rable system at' up-to-dat e Toads, 

:'or ost of the principa l cit ies of the Island, notably San 
,J Ult U, the capi tal , ),Iayal{iiez, Ponce, Fajardo and Arec ibo, 
are 011 the seacoast, the first and las t being on the north 
side , Sa n .l unn, with it!' subu rb, Sauturee , is built a ll a 
peninsula te r minating in n ca pe, 1':1 Morro, which pointe west 
(F ig, 2 ), From the hig-h (,litT!ol 011 t he O('('IUl side of the pe­
ninsula, th e la nd slopes steeply to the hay O il the Hauth, 
Along the 1'.\£' 1.1 fron t of the cape JI ll ( 'Ul'('l'I of filariasis a n ' 
found, hut ill tilt' 1('(' of the cliffs where th e city slopes to the 
1p\·(.1 of th e lagoon, ('lll't'H a rt' incrcnsingly common. A ll th e 
peninsul a and the main la ud recede from the sea they an' 
occupied h)' Santurce, n residential section of the better cla e­
ill'S which covers the ent ire isthmus from the seacoast, where 
there i!'l considerable elevation, to the bay, where it Is at sea 
level. The houses of till' more weal thy, clos er to the sea­
sho re, a re spacious bunga lows, somet imes enclos ing a patio, 
al l with verandahs nnd for the most part ('001 and well epnced . 
Xeverth eless, those towards the bny in th e low lying lands 
nre ' su rro unded by swampy g ro und where mosquitoes nrc 
a bunda nt . Among-st the residents of this sec tion, of what ever 
(,)llM8; t111'rl1 il'l 11 high iucirleuee of filariasis. 

011 th e bayside of th e pen insula is the exteuaive slum di s­
trict, Puertn <I t.'c 'I'ierru (Fig. 2) . This lund wa s formerly a 
ma ngrove swamp, but in 1921, ill order to make an chorage 
for 111I'g'(I s tea mers , it wn» dredged. and the mud and silt 
deposit ed 011 th e edgv of the swamp. On thi s foundation 
Pucrta de T icrrn etunds. Inlets of the bay, especially at 
high tide, flood th e s t re ets or all eys between th e hou ses. Ir­
regular ditches, which receive all kinds of material, inelud­
ing hou se refuse and even excreta , intersect the district at 
sea level. F ull of s tagna nt , foul water, they contain enor­
mous numbers of mosquito larvae, mostly C. !at igall,<r. The 
homes, dark and hot, a rc at bes t two-room shacks i often 
there is only one room cont a ining a large bed . These hovels 
nrc built so close togethe r that in many cases they exclude 
the light f rom the alleys in th e locality. Families of six 
person s or more a re cr owded together in them. It ia in this 
sect ion that filariasi s is most rife. 
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Across the buy f rom San Juau.twell shelte red by the cit)" 
itself', a re the towns of P alo Seco an d Cata no. In poverty 
and overcrowding these are somewh at eimila r to P uerta de 
Tie rra. a nd they share with it an evil repu tat ion for filar iasis. 

Between Han J ueu and ...\ r('('iho there is a chain of to wns, 
Bayamou, Vega Alta , ' "ega Baja, ~Iallati and Ba rceloneta , 
which art.' situated from cue to two mile" from the sho re. 
They are w('11 shel te red from the sea a nd the cast winds, 
and are all noto rious centers of filar- iasis. 

We"t of Areeibo the towns are again close to the sen. 
lind these communities, together with Arecibo, which has 8 

population of 43,604, have a comparatively tow inc idence of 
filariasis. On t ite west CORst all the importan t to""118 are 
near the shore, but they a re sheltered, I)"ing either beneath 
high cliffs, as does Ag uadilla, or unde r spurs of th e cent ral 
moun tain runge which slope steeply towards the coast. The 
visi tor is s t rongly impressed by the heat and ai rlessncsa of 
these west ern towns, all of which, an d especially Aguadilla, 
Aguado a nd )raya g'iiez. have All IIIWIl\"iAhle repu tation for 
filar iasis. 

On the southweste rn coast there ere 110 towns of impor­
tauee. Sabanu Grande 8IHI Yauco lie wit hin the " d rv belt" 
and hnve very few cases of tihu'i ul'lil'l . Furt her euat, ~Ild two 
miles from till' seu coust is P once, lilt' secon d largest city of 
P uerto Rico, wit h 11Il urba n HClJlulatioll of 87,60·1. It i H built 
beneath the steep slopes of the central mountniu ru nge and 
is shelte red nil ouch side by spun, from this ra nge. Pile­
rlasls is very prevalent hen ', especially in the poorer sec tions 
which arc behind the main ci ty IIIllI nearer to the mountains. 
Still to the east are Salinas und Pntillas, which arc sheltered 
from the southcuet trade wind s by monntnin spurs , and in 
consequence have a fail' Humber of cases of infection, and 
Guuyntuu, which though some di stance f rom the IWI\ , il'l more 
exposed, sud has little fllariu sis. 

On the ens t coast the larger town s, such 8S Naguabo, Ya­
bucca and I1UDllI l'UO, 1'11'(' fo r the most part in broad valleys, 
a nd in con seq uence filaria si s abounds. 

Coming agai n to the north coast, Fajardo, Rio Grande, 
. Ca rol ina a nd Rio Pi edras, all well r emoved from the sea, are 

centers of filariasis. It is true that Fajardo st raggles down 
to th e flea f ront, but the main to wn is well back and is pro­
teeted by low hills. Between these coas tal towns and the 
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higher altitudes, in the valleys of the lower foothill !", EI re man)' 
towns where filariasis is prevalent . The most notorious in 
this respect e re Cnguas, Sa n Lorenzo a nd (Iurnbo in the east, 
and Morovis and Corczal in the cent ra l region. ' \l'l aile ap~ 
proaehes th e populous cit ies of Aibonito, Bar ra nqu itaa and 
Lares, at the higher levels, ind igenous cases of fila riasis he­
come ext remely ra re . 

The plan of the P uer to Rica n citv or town is uniform. In 
the center is a la rge open square, the plaza, from which 
streets run pa ra llel east, west, north and sou th. The prin­
cipnl s to res are scattered among the I{roup:- of residences 
of the better type which line the four sides of the plaza. 
Th roughout this section the st reets are broad, well kept and 
of cheerful aspect. A short distance away they become uar­
rower and a re badly paved . This portion me rges into a reas 
of absolute poverty and destitu ti on, whe re the very poor with 
the ir huge families hero toge ther in dark, single-roomed, 
ill -ven tilated shacks wit h no sa nitat ion , Debris, pools of 
water a nd all kinds of filth are scat te red ill the gloomy alleys 
between th e hovels, and the odors which result ure distres­
sl ng. In this neighbor hood live street vendo rs, laund resses 
and the desti tu te. I n the h UUH'S of this sect ion C. !ati.Qa"s 
is to 1)(' fou nd in large numbers hidi ng behind clot hi ng a nd 
under the beds. T hose conditions obtain lit thei r worst in 
the Puerta de TIerra section of San J uan, and in the POOfl'T 

sections of Agundilln and Ponce. It is in 8 11(' h nrens that 
filariasi s, however est ima ted, is fo und to be moat provnlent. 

Occupatimuzl LiabiW y to Tnl eetioll with P i lfJr ia.qis :-In 
P uerto Rico the re lation ship between occupation lind fi larial 
infe ct ion wna carefully invesfiga ted. I n P olynes ian coun­
t ries, such as Samoa rmd th e To kelau and E llieo Islands, it 
hal' . not been pos sible to learn anything concerning oceupa­
tio nal Ilahility to this infection, since in th ... l'O( ~ places, where 
the communal system exis ts , OIl C person hoi as likely to con­
tract the disease as another, ~ [8n so n 's studies ~ in China 
suggested to him th at: 

No puticulU' kind of ooc:upation with perhape the (lxt'(>ptiOD. of thow (If 
a .eafarlog charaftt'r , !leCUJ'eIII (lJ:t'mpt.ioD. from f1lnri_. 

Never theless, a s tudy of sixty-three persons all whom 
:\lan80n' fo und microfilarial" !oIhO\\"I" tha t many followed em­
ployment below or adjacent to the premises where th ey lived. 
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Dr. Ca rlos Gonzalez ' s tated tha t in his experience clin ical 
filariasi s was mo st p revalent amongst professional laundres­
ses and th eir families. A study of the eases recorded in this 
survey confirmed this observation. or twenty-seven patleu ts 
with mi crofllariue in the- blood, seven teen were either laun­
dresses or inmates of t b.. houses of such. Th e incidence of 
infection amongst la uudressea was th en closely inve stigated 
in Aguada, Puerta ti l! Tierra and othe r pI8(,('" a nti was fo und 
to be uniformly high. In AglUH!ll it was ", ul'ipt..'t:h.-d tha t this 
high rate of infection was du e to the fad tbut most of the 
laundresses lived in the vlciuhy of two local welle j but in 
Puerta de T ierra, whe re the re a re 8 few such wells. other 
rea sons had to be sought , I nquiry showed that the profee­
s ional la und resses invarfa hly bri ng ti lt" clot hes into the 
hou se fo r drying, Alwa ys a t night, and when rain th reat­
ens, the damp clothes are s tac ked in the dark inter iors of 
the houses, thus adding moi sture to the heat a nd darkness 
of the rooms . Culex mosq uitoes were found in g reate r num­
bers in th e vicinity of such qua rters th a n else wh ere, and 
dissr..ct lou of those collected in and under these hous...~ showed 
a higher avera ge incid ence of infection than usual. )'Iore.· 
over, parasites in the advanced stH~f'1'l of development were 
fo und more frequently in such mosquitoes th an in those from 
other ha bita ti ons. T hese fact s are con sidered to hun lUI 

important bearing on till' distributio n and spre ad of filurin eis 
in P uerto R ico. It should be emphasized th at there is no 
evidence that similar circu mstances contribute thus ill other 
count r-ies, 

Family Incidence nf F ilariasi.<I: :- In th e Samoan HUrl El­
lice Islands it was found that there wne II I-:'n'llt£'1' tendencv 
to filarial infection in some Iumilies than ill ethers, UIIl I tlJdt 
this lia bility to Infection in li lly family depend ed largely 
upon house couet ruet ion. Th us, amongst the na tive popula­
tio n living in open ho uses there seemed ttl be 1111 gn-etcr tend­
ency to infection in one fa mily thnu in uuothcr : but a mong 
Euraaians, who live in tropical bungalows of European call­
struc t ion, which gtve g reater p rotection 10 the trllll slllitt in~ 

mosquito, there appeared to hf' a definite liabili ty 10 infec­
t ion within the family, 

In Puerto Rico, where the houses art' all con st ructed 011 

the European plan and where amongst the poorer classes 
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there iii much overcrowding, cond itions are ideal for the study 
of family incidence of filariasis. Burke 10 made such a. stud)'. 
She states that : 

3La.ay 1t0llWhoida Wtee f ound in "'hidl there "'&8 only #. Ili ng le I'ef"N)n ...ith 
miero/ilarille in t he blood in api le of a pparently optimu m eonditi ons f or II apread 

ot the illf edio., that i.. a atritiuK kD delley to spread in f amili... "' uo! _ n. 
U. the other ba llll, amollK hOU8ehoJda iD whi eh one Int'mhl-r bad 1"' I .haIlLi-..i~ 

thtnl Wt... -c"e ra1 f amili..... ill ..hi ('h 8Omt' eTidoo Cll" of fi lar ia~i a ..aa nnt...1 i n 

t''rVY member ; and in eichUea 01 th irt,. ·th ree famil ies iD "'hic-h lOl..' IIIpnl".' r 
had elephalltiuia. a ~d IIH'mhn u onrf'd 80m" other t'Ti.I..e.... 0' lllan.lri• . 

During the present invesf igutions pnrticnlnr attention 
was paid to thi s matter, and in mauy localit ies there was 
noted a very definite tendency to family infectiun a nd u high 
family incidence of filariasi s. 

T huR of a total of fonr hundred and ninet y-three patients 
showing definite evidence of clinical filariasis, two hundred 
and fin, or 41.5 per cent, guve confirmntive r eports of filnr ­
iasls in one or more members of th e family. 

The following cases end family histories illustrate this 
point: 

CU. H. A wonllln 01 35 ,.('an had t or 9 yeara ""nual Ifbrile attacks 
with a red atrt'ak df'lle"ndinK f rom th e 1t'1( lfJoin to t he an k)., and 1..lpable 
aupt'rficlal glaDds In the kit Ifroin and tulargcmeDt lOt t he I" ' t l..g . Xo lOlie 
else in t he t"mil,. aurrued trom fila riasis. H er blood an .l t hnt of b"r 11 ('hi!· 
dnll ""d an adopted ehlld examined Inr mie_fofi lari ae nt II I' . m. Jl'.~ e tI,.. fol ­
lowiDg rCllwta: 

N u mbAr ot ~ l«on lfU'!&e ......" S .",. .... A" emm . o! "'''''''""
~l rL 11 •.. ........ .. .. Female . . . . .. M yeau .. .. None� 
E .. .... ........... .... ~tale ... .. .. 9 yearlJ. .. . KOlle� 
C.. .................. ... ~t ale .... . .. Il yeaI'll.. .. "� C. . ...... ......... ..... Male ... . . .. 13 ye.rtJ. . . . 153� 
C •. ... . ........ ... ..... . Female . . .. ... .. yeai'll ..• . ss� 
A . . ... . ....... ......... Male.. . IS yll8l'll. . • • 101� 
.T•• • ............ ... .. ... Female .. .• . . . 6 yeai'll .. .. KOlle� 
R . • . ..• . . ..... ... .. .... l.lale . ..... 3 ye&l'll . ••. 1� 
A .•... ........ .. .... . 1ttale .. . .. . . . . 7 yeanl •• •• ?'i"oDe� 
R .. ......... ..... ..... Male • .•• . . ... 1 month• . . NOlle� 
B. H •. . .. . .. . .. . .... .. .. Female.... ... IS )·0lllllI . • • . ?'i"uoe {adopted 1au,I;ht..r)� 

CAB. F. C., a hou.ewil t'. agO'd 37 y"&r8 had reeurrcn t in flah1DUl tion In the 
lega tor )0 " ('IIra. He.- fathf'l' had e1@pha ntialli..... She had no mit ruJlla riat' ill 
her blood . E u miDaLion of ht'r t hi1dJ?D a t 10 p.m. gaTe t ht' l oll..winll: ril'!'U lta : 
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S\Ullb« of M Ics'ollIariM .­.. ~ emlll. of II.....- ," ... 
A. C... . . • . . • • . . • • . . . . . . l-Llle.. .. . . . .. 18'--. . .. ~OOI! 
s. C •.• •. ..... . • . •••• ••• • Male ....... .. 10 yean .... 111� 
S- C•....•...• . . • •• . . •. . Y ale .. .. . . . . . 12 ,--. . •. 181� 
E. C . . ... . .. . . . . . . . . . . . . Y alfI •• . •... . . 13 yMl"l. . •.� 
"'.C.. . .. . . . . . . . . . . . . . .. :llale .. . .. . . . . 15 yean •.• S_'"� v. C . .... ... ..... . .. .... :Male . .. . . . . . . 16 y...... . S_� 
>I. C........... . . . . . . . .. lIalf1 . . .. . . . . . 11,.,.... S_� 

Cd& .1. R.. 81".. areI 40 yean, had iatlammati Oll in the lett lide of thO/" 
w.I'Ohllll. rna ....a , J . R. J r., aged of ,;rea..., IUft'.rtorI frolll lympbauKitil of the- Io!g. 

CJ.•• B. c., " maw. a~ 16 y..-n, ... bol'll in Pu.-rta d. Tio:ol"l'a ""bl-.... 1M' 
.wi 1iYn. lie ...... admitteod t.o the Pr.....bytm- Hospital, MaDtu~, 1rit.b. diu· ...... 

F _ wJ B "" orr.-Th!'ee of u.. ] 0 ~ of the padetl.t'l f amily ba .... 
lIlierodllol'iu ia ' b hlood at nighL The 1Il0thl'r, ...bo il a laund..... b.. had 
lymphaariU. of one leg. 

HUtM7 of p"~ Co.ditioa.-The pat~ut'I mothf' r AYI that ..." tl:Ie 
pa tNoat ... iiI: JnOIl,tJa old he had f~" lWll'OIDf'AIli<'d by ....fOllina' aad ftdD_ 
of the IN'rotum. Tb& path' nt Itatf'lll t hat h4 lint a ttao:'k orcurred t ...o mon thll 
I CO a ..d that Ii..~ theu, enory 13 da,.., he ha", had an attaek llimibn to th e 
p~t 0.... The tint llip ill pain in tb", Imnt..1" reKio... Thilll .p"",,1a dmrJI 
toward th e eord an d the lIUOtum ..f the Ifoft. .&01"" ...beff' there illl &eute vain. 
Hoon the IM."J'Otum bo.-cornt'll enlugN, red and tl!'Ddf'l". He then bu IE'v('l"l.1 r bill.. 
fo llo...ed bI high f en'r lI"hirb lu tN from 3 to .. da,.••nd whi..ll III aft(lmpapieol 
by b....tarhe, Tomit ipK', anoff :lia &l Id r"Mtipation. TIll ul"ine III dark .nd ecn ­
..ent nlo:od. Th e rl'dn...... hl.l.tll :i da,... The attMb ..nd with _ li nK. Th ... 
left lubinguiUll I g18D11R bt¥oUif' enlarK'M , tl'ml ..r .nd pa inful. Tll", Rkin uver 
them bt-rome. red . 

Th e p.t1lQlt rapid l,. Improved at tht< I""'l'ital, .nd t h" IlIlhmm.tinu WI ' 
ap l.....red jpa rinK', h<>...pvl'r , II hydroeel.. 11 11.1 II o!l' lllli....'n],ul!""lnpnt of Ih.. fill'll 
un th e left aid",. 

Dr , G. R. Rurke Iot'rf or med an " ' .... r:aliou 01\ thi M patient , An Ineiaiuu Will 
made along t hl; right Inguinal n nal and ti'l" rora ".1111 f':lpOlll'd. Th e latter 
.... found to ,·ollt. in " varl eoeele , A IIm,,1I h"l"lIilll "" 0: wbieh " 'lUI f'rnrt,., and 
hro llmAli hj-dro eelee of the ear'l . Ont' of thf' hydrOC('I"" Will t apJlfl'l and clear 
fluid Will withdra1f1l in whieh n O ",ine lliarial' were fom,,!. Th e hcrn ial lIRe wal 
l':ldJled. Follotrinlt op.. ra t ioll • Rno.n hydr"""' l", de"elul lt'Ol UII the right elde. 

Oa Beptember 11th, IP 2tl, t he patient ...·18 arlmlt t...1 10 the ~:l.n J u. n Vi i ' 
tri ..t. nOllpital with li n atwk cot lymr han /ot"i ti., th .. drat ";11... ' hill .IIMh.rge f row 
the hOllpital in )la reb of th e IlKmP 1 MI". Th '" a ttaell ""Kall Ilt 1 a. m. ...hf'D 
he W.. ."ized with eesere pain in the ha ..k lIul in bo tl. gffii" . ; at th .. Ilun .. 
Ume he noti eed -.lIinll'll and I'\"dn~1 in th_ «"Kiulla. I 'a in .... fo l1o...0:0d b,. 
a ehW and thrn by f ,,""1" "'hith rontinU<"d fo r th ree day. . Th ..re w" bPll.d....h.. 
but 110 ..._ or romitiDK" Th e attack ended ,.,lth .... N.tilljl . Ti,,, IIkin ~am.. 
red from Poupart', Iip..-t to mid....y . Iong R Ullt..r'. rau. 1 ou tbe kit aid.. 
ooJy. The ...... of moet ...,........ pain wu in th'" ......,.. , ot thi. rrKio.. The 
1"....11:1_ remal.ed. f or 5 day .. 

http:S-C�....�...�..���..�
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On SCl'l f'm..... 13th, J930, the l ",ti ",1 bad another attack. He • • ·ob . -ilb 
Ilig ht ,_ in ia the It' l l t hi~h. H t' WI'D! to wor k, but attn I.D hour he had to 
irQ ho.... to bed. H " thea had. • ~hill . bieb 'lll" 1l8 fo llo'lftd b,. ttn' r; the~ _.. 
bNdathe but 110 nauN'1l.. I ' . ill . " lJloe! -elnre in the t.ek IlDlI in t be left .ide 
",I tilt' eeretu m. 111' . " a<lmiueo lu tbto h~J lital on th t' ~nd da,. of the .......� 

T he I_tie n! .... ~I aglin In December, H:l3U. II " ltated that llill«' hi. 
...., adl:Q..iWu t o lbt' hOllpital he had had IimiJar a tUeu l',,*dkaU,. .......' , month• 
•-\1 ' his t ime Ih...... ru tu..... X-rayed, but DO llhadu ''''' ItUKg_ti vl' of ealri6l'd 
11I. nall WlI'I'e .-en. 

Uri ..- EIG......' ......-~ urinl' ... t urbid, re11o-, ac-id. 'With • IIpeeUle 
rnrit,. of 1.015 . n~ were , ....,.. of a lbumin bu t 110 lupr. 

,ll tool E"'IIII.i1lCltlmt.~ of .\"-wr .-mall... Wf'Nl found ill t __ . t ........� 

B lood EZlI...."" 'totI..-The K ahn and Waaerma .lul te.te were Dt'gati-. D e 
bdlKlg'lobin .,•• 1:\ P':"T «on! (Sahli ) ; t he total red noO cou nt . alI 3,61'0,000. 
Xo lIlliuofilariato _fOrt' loud ill t b" n ig ht h lood. «,1!ut I ). 

The C. family was rela ted to a nd neighbo r of the H, 
family. The hi story of B. C., a ma le, aged sixteen yean; is 
gin n in detail a bove. His blood \ \ '8S examined fo r micro­
filariae hut none were fou nd. However, mierotllnriae wert' 
Iound in til l' blood of the mother, aged fi fty yea rs, in that of a 
brother uged twenty-fo ur and in tha t of two siste rs aged, re­
spectively, se ven lind five yea rs. 

Dissection of many female C. ! atigalf.s taken with in nod 
underneath the houses of the R. a nd C. Iumlli es revealed 
uumeroue larval fila riae ill various stages of developmen t. 

When only one membe r of a fa mily has microfilariue in 
the blood nnd no member shows clin ica l toI ih'1IS of filariasis, 
the infect ion may have been acqu ired else where , und fit the 
home th e mosqui toes may no t have been sufficiently numerous 
to spre ad tho infecti on or general condi t ions lila)' not have 
been eonduel vo to successfu l t ra nsm i..sion hy vecto r. Fur­
ther, i t is pO:-l sihle that infection may have occurred withou t 
any evidence of this fnct in th e blood or a ny clinica l mnuifes­
tations. If n pa tien t ha .. 110 microfilarine in the blood, in­
Iect ion cannot spread throughout the fumi ly. 

In Agunda, iut ervsti ug informat ion was secu red with r e­
ga rd to environment a l iueidouce of f ila ri a si s. The IDt'(l iC"1I1 
officer of th la municipa lity s tated that while fila ri asis is ran' 
or absent in the rural d ist ric ts, there a re about a hundred 
cases of elephant iasis or lymphangiti s amongs t t hc urba n 
popula tion of one thousa nd : of these eases, forty-two were 
studied ill the present "cries. AI the ..arne ti me, the blood 
of one hundred and niuety-oue pe rsons {ninety-seven mules 
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Mild ninety-four fe males} wa l' examined at ni,l{ht ; m icroflla r ­
lac and parasites were found in the blood of twenty-seven 
(14 I)('T cent) of these (twenty-one mal es aud six females }. 
Whil e taking clin ica l hist ori es it became dear that clinical 
cases of fila riasis were collected together in certain limited 
a reas of the t OWI1S. From the total figu res a n ana lys is was 
made of the relationship in fa milies and amongst neighbors, 
of both clinical signs a nd blood evide nce of infection. 

Wh ere signs of infect ion were most marked, it W8s fou nd 
that fo rty-fin' pe rseus showed evidence of having beco me in­
fect ed f rom eac h other. They were f rom twenty-e ight houses 
in two or three sections of the town a nd were K TOUpt.'1} in 
eleven families 811tl their immediate neighbors. Twenty­
eight of the forty-five pe rsons (five mall'S a nd twenty-three 
females ) exhibited definite clinical signs of filariasis. TIll' 
symptoms of these infected pe rs ons a re tabulated below: 

T..a paUtau ,.....M'" '''''­
0 .••. . . . 3 3 ....~, a tWb '" Iym pha nr;il ia without eI­

pba nt iaMis. 
UL . . •. . I ~tia.tds with oc without inn...lllllal.ory _ 

lion ill the _ limb. " 
4 ..... . . U L)'lDJlban«i till of ()Qe limb ... ~phantiMia• an oth er, 1rith Of 1rith out inflammat ory rHl! dOD '" 

in the _ Iimh . 
1. . . . . . . I II Hyoiroo:ele . 
1. . . . . . . o I CoDlliderably "J&.,.d epitruehleu ,'-'.� 

The blood of thir ty-nine of the fo r ty-fin l'('r HOU!; WUH 
exa mined ut nigh t. Micro tlla rine were found in tha t of 
twen ty [fo urteen mnlce nnd »ix females}. The uges of these 
persons were lUI Iollows : 

Yffirl of IIl[l ' 

II, 14, 111, I ~ (3 ,.Mt"II) . 19. l!u. 22 . 21;. 2 7, 30, 311. 3 7 
10 , 13, 1.11. 30, all , .110 

Only two persons, one male and nne female, with micr o­
filaria e in the blood had symptoms of filaria sis. Of the fum­
ilies in which persons with microfilaria l' were fon nd, there 
were nin e in whi ch one pe rson or more had clinica l MiKlls of 
filariasis sud eleven in which no one had such signs . In one 
family the blood was 1I0t examined. In another, alt hough 
th ree persous hall microfilari ae in the blood, no 011(' suffe red 
from lym phangitis o r elepha nt ias is. In two fa milies no para­
sites were found ill the blood of patients or the ir relat ives. 




