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blood than there would 1H:' in "orne Puerto Hlcau city wi~~ 

iii ' hizh incidence of infect ion. ' " 
.A conside ra t ion of the history of tl)(')o;(· I)CTltllJlloi in Xew 

York is very instructive. Perhaps the majority ('t' ''- ~t' _ ~~ 
han' lymphaugitis : a great number have 110 attacks in the 
8pring: winter or autumn ; but a certain proportion COtl ~ 
tinlte to ha re them i" the .sum mer. The at tacks however 
do not manifest themselves wit h the ..arne regularity that 
they aid in Puerto Rico, hut show a tendency to appeal 
only du ri ng the oppreaaive heat waves which occur from time 
to time during- J une, .luly, Augu st and September and which 
la st for several dave. . 

T hl' Iuct that fila rial Iymp hangitls is not f~nnd ail'rue 
higher altitude.. ill P uer to Rico has been discussed. A t 
th ese a lt itudes are many pe rsons who ha ve b"UI1P thither be
Muse of f requent attacks of lymphnngi fis in the plains. 
They remai n Iroo from attncks ut the higher leve ls, 

Tilt> Treatment uf E lephatll ia.'lis.- NothiuK Ile~l" be ,sHid 
here. about operat ive procedure in ('ft!'lU'S of elephant ia sis of 
the scrotu m, aince the method s in general use seem to ~l,'~ 

a ll req uirements. E xpe ri ence in P uer to Rico l'l }JflW j; thut tbe 
Kondoleon operation -::, even when pe rfor med by men or'\r~ n ~ 
siderable skill, very rarely gives perma ne nt relief. The re
cen t operat ion devised by Dr. Hugh Au chincloss Rf t\eem~)'y 
be a much more ra t ional method of a t tuck, fir l"tly, he('n u s~ 
it attempts to remove the di sease at th e s nme time thai' it 
removes th e defurmity : secondly, because it can be modi fled 
or ex ten ded according to local inrlicatious : lind third ly, it 
r-a n he performed on any aspect of the di aeasod ureu with 
specia l reference to the seve rity of the acute symptoms. 'I'hie 
ope rntlo n requires eonsiderahlo experience and pati ence in 
order tha t sufficient depth of skin be left to insure It proper 
blood supply to the flaps. 

llydrncele:-The ordinary operati on in UIo1 t> a t the present 
time for the treatment of hydrocele (eversion ) seems to be 
beneficia l in filarial C81'eS, and Frequently there is 11 0 fu rther 
collect ion of fluid in th e tunica vaginalis after it has been 
performed, However, in case!' of hyd rocele with recurrent 
fu niculitis this cond ition has been observed to rec ur even after 
th e hyd rocele sac has been r emoved. Si nce clini cal , J.-OH. t'r~~ 
1!C9pic and histological studies haveshewn tb nt d eg~uftting 
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fi ln rhw. ind ica ted h~- ~w(' lI iIlKl" a nd cysts, a rt' to ht> found in 
th e t' pi d icl ~'lIil' or ulon,lt the course of th e spermatic cord be
low th e ex ternal abdominal ring, it ill- advi sable th at d u r ing 
uIH'rutifl lll" for hydrocele such disea sed a reas sh ould be sought 
for nnd t11· tl lt with ..ifhe r h~- incision or exci sion. HH tite oc
ca sion requires. 

ClIY/.lIrin :- Ur. H M 8 Gold en " i ll- at present t esting ..I'
ti l'n ('~' uf roentgeu therapy" fo r chylu ria. His results Kin 
",un it' hope t hnt tilt' eoudi rion may IK' cured hy thi s 1Il1' 8 1ll'>, 

n jfficII/t y of }: l'llbw t i, ~g R eevlte of T rf'.a tment:-In eval u
utinz the resu lt s of any method of therapy in the va rious filar
ial eond iticns it is Jl t'C't>:o\ lolary to bear in mind certain fads. 
Firstly, just a." slight physiologi cal di sturbances may exc ite 
inflammatory reaction. :' 0 also var-ious changes in the pe 
rient's enmli ti on or environmen t may bring about cessation 
of ac ut e sym pto ms (1,('1' periods varying from n few months 
to seve rul ~; ..ars. Om- cannot. therefore, he eertuin of cure 
hy uny method of treatment until many yea rs have passed . 
S t't·CIIull~· , while an area of th e body containing degeneruting 
worms mny hi' under treatment. parasites ei ther not yet dead 
UI" nut elHllOi n~ intlammatory symptoms, IIlUY 1)(' present in 
IIU' vicin it y and may snbseqnent ly give r-ise tn sym ptoms. 

Patients f'reqneurly present themselves with enlurged 
~ I andi" «f the g ro in requesting th eir remova l because either 
the se ad as 1\ s tnrtimr po i nt in attacks of lymphnngitis 
OJ' \n'('utllw mo re or It, ~:; cont inua l du ll ac hing or d l'a~",ing

pniu occu rs in t he vicinity. T here has been n tendency in 
the litcrut ure to d iscournm- the removal of such g-Inltfls, ill 
lilt' ht'l i(·j' that vxclsion mav uive r ise to seps is or fistu la, or 
1lI1t)" SUhl'l'C llH'nt l)' r-euse elephnntinsis. .Ma it land . who had 
r-onsideruhle exper-ience in removing gland s of t his type, re
ported very few bad rr-snlt s from this mea sure fit' which he 
wns II l' t rnll~ 811"(I ('8t l:', In Puerto Ri co man y ('Ul'1f'l' were 
seen i ll which excision of these g la nds had hl'~' n performed 
hy the local I' U r~f:' Il JlH without had 1"(' I'UJt8 . If th e Klullll /o: art' 
enl a rged and painful. es pec ial ly in young' people, or if r-on
" I UIII ir rituf iou 1Il'('H lOiiOllt'eI hy their presence makes the pa 
til'nt 's life mi serable or prevents his ..nming a living, it seems 
ud vis ahle to remove them. 

n .H·T ~:JU A I :" AP'o.....)('IATIn :" WITII F I1~' K IA I, IS FJo'.CTIO:" ,- T hE' 

infrequency with whic h bacter-ia are found in the inflamed 
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tj ~~n (> ~ or hlood st ream in ord ina ry cases of filarial lymph
angiti s has been recently discussed m,. Jt remains to consider 
the cireumstunces in which pyogenic bac te ria a n ' found in 
the blood or tissues of pa tien ts suffe ring from filariasis. 

In endemic or hypere ndemic areas of filariasis the ma
jority, if not th e whole, of th e population may be in fect ed. 
so that it il'l common to find the infection in pe rsons who 
a re ill or have di ed from an)' complaint. Similar- ly, pyogenic 
bacter-ia rna)" be found in person s with filariasis, for there 
is no evide nce that this in fecti on prod uces an )- immunity 
tlJ{siust tlJ(> ~ t> organisms . This com hination seems to be an 
aesocinti on rathe r than cause a nd effect. One would expect 
such association of in fection to be more common in cer tain 
countr-ies where pyogenic bac teria a re known to 1)(. especi al ly 
prevalent. such as Bri t ish Guiana and some parts of India. 
where bac teria a re frequently found in persons with filar
iasis. On the other ha nd whe re certain bacteria. notably the 
hemolytic st reptococcus, are not so promi nently n..ssociated 
with human pathological processes it is often impossible to 
de monstrate these orga nis ms ill filarial eases. 

It is obvious that one wit h filarial lymphang itis, who 
through some lesi on beco me s secondarily infect ed with pyo
genic baeteeia, may Huffer f rom the complication of haeter-ial 
activity. Considering the frequent recurrences of lymphan
gitis in a filarial pati ent , th e numher of times that bnr-terinl 
eomplicnt ions are observed is not high. While there a re in 
nu meruble ways by which persons may become infected with 
bac te r-ia, th e method of in vasion in filari al di seases runy he 
considered under these headin gs : local infection!' from ul
cer s, fun gus di seases, wounds and ahrneiona ; di stant in fec
ti ons which enter the system, by way of the hlood, f rom the 
teeth. from septic foc i in the mou th, nuse or pharynx, or 
Irom sin us infection or intest inal ulceration. 

Bearing in mind the fact that most of th e sopt ie com
pli euti ons of filnri asie, such as abscess, septicaemia, etc., are 
terminal even ts and f requently do not mani fest th emselves 
unt il convalescence from lymphangiti s is either es ta blished 
or concluded, it is reasonable to SllPPOS{' tha t infection 
through the skin may he pr oduced hy the pat ient 's scratch ing 
with a vi ew to relievi ng- th e ver y intense pru ritis which ac
companies ccnvaleseence. : 
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The foregoing acco unts of association anti compl icat ion 
of bacteria with filarial infect ion offer no evidence that bnc
teria are ~ a r ule responsible for th e d isease synd rome. On 
th e cont ra ry there is some evidence that degenerating' lJ'1I. 
cbe reria: are, per se, the cause of the various clinical and 
pathologica l ma ni festations. 

A Xo"ol: )( ' U TIU)l 0 .. f'ILAR IAl'ils WITH OTH IH: DISEASr.:;,.- Filarial 
Inf ectUm in Epilep tie.s :-It is believed by some pe rsons in 
Pue rto Rico that fila rial infection is especially common 
amongst epi lept ics and tha t in some ('alOes this infectio n 
may be respon sible for the epileptic condit ion . Prominent 
phyxiciuns of th e I sla nd do not, however, hold these opi
nions. It does not a ppear th a t epilepsy is more common 
in Puerto Rieo than in other count ries where filar iasi s is 
nou-existeut. Through the courtesy of Dr, Mnssenet at the 
~I anieomio [as ylum for the insa ne) in San Juan the blood of 
twelve persons suffer -i ng from epile psy was exa mined a t 
night . AmoUKJolt those, mierofila riae were found in the blood 
of two . None of the patients gave any history' of filar inl di s
ease. Advanced elephanti asis of the legs was obse rved in 
one patient \\;t11 epile psy amongs t th e general population. 
T he (ort'KoinK figure!' are to o 1'1118 11 to warrant conclus ions, 
hut th e impression formed is that while epi lepsy, like a ny 
other d isease, may f requently he associated with filariasis. 
theft' il' no evidence that th e filaria l parasite is in any war 
responsible for epileptic symptoms. 

l~ep r f) "' .'I , -I-~ven before the" parasite of fila ri a l di seuses 
was discove red or its associa tion with di sease understood, 
ph ysicians had noticed Ole frequency with which lep rosy and 
elephuntiusis coexisted in the same pati ent. Tim!' Wllring all 
fonud thut I CI)l'o~~· uud elepha ntiasis a rabum coexist ed in 
fift y-t wo, or 1l.(i5 per cent, of 919 persons examin ed. Day If 
!\trel'li'wd the f'rcqueney with which elephn uflu aia urnbum 
or elcphu ntoi d fever occurred amongst the leper -s at u Coo 
chin Lazaretto. Amongst 6.11; person s s tudied hy Richa rds 4" 

lep rosy a nd elepha ntiasis urabum WE're found to he 8 !\SO

ciat ed ill (j per cent. Since the relationship between the 
parasite and the fila ria l di seases was es tablished this asso
ciation hall been f requently mentioned . Thus Cohhold U 

menti ons a case of Ban cr oft ' 8 in which fila ri aaia and leprosy 
occur red together, and Acton and Rao " describe th e finding 
of n parent fila ria in the lymphat ic gland of a leper, 
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Inn- ing th e examina tion IIf IlUt 0l'~Y material from Pu erto 
Ri('A), ten and twenty-nine filar iae wert' COUlHI. r espectively. 
in the cord and testicles Irom t wo lepers. During blood anti 
clinical s tudy of twen ty-two lepers a t ti lt' Leprasu rium in 
Pu erto Rico it was found that two had uricrntilariae in the 
Mood . One had recurrent lym pha ngi tis and elephant iasis of 
the 11"'1,"'" as well. while fou r others had definite clinic.al signs 
of filariasis. Thus seven, or 31.8 pe r cen t, were affected 
wit h leprosy and filari asi s at the MUW ti me. Of course it 
is not proba ble that there is any relat ion 1..-tween the dis 
vases, and it seems that their pre:O: l"'nce in the sume person is 
merelv simila r to the association of fila r ilL...ill wit h ot her dis
t'a:ot'~ : linch as tuberculosis, pellagra, sehistosouriar... ill nr septic 
lnfect ions : indeed, there ill good evidence that this ilol AO. On 
IIl n kill~ inquiry as to elephautiaeis of the lower limbs a t the 
Leper Home of the e. S. )£arine Hospital at Ca rville, Louis
ia nn, where filariasis is not indigeneons, Dr. O. K Upn n~' 
writes that he has seen the cond ition in only a few persons 
who haw" come from definitely endemic centers of filari asi s 
such a8 Cha rleston, South Carolin a, and 150IlU." isl ands in the 
West Indies, th ough he -has often seen hydrocele in lepe rs. 

The freq uent as sociation of leprosy and I ll arinsis in 
Puerto Rico is explainable by th e fact thnt hoth c1ill N1 F-l'!'l a re 
most prevalent amongst th e pooreat classes living in over
crowded qua rters lurking sanitary faeiliti es. 

BUMMABY 

Filariasis ill an infection of a rea" with high tempera ture 
and humidity a nd is therefo re common in the plai ns and 
valleys of Puerto Rico. Adequa te protecti on of n il 11I'e a 

from wind seems to be necessarv to its exist ence. 
P ila riusis is esscntinllv a n U~llUl1 rather than It rural in

fection, and i ll the towns it iJol most prevalent in the over
crowded local it ies where the poor live. No eluss however 
is immu ne. Persons who work immedi a telv UII HIP shore in 
expos ed positions or at sen are less eonuno nly infected. 

The essential factor in Infec tion is the t ran sm itt ing mos
quito, Culex lol ;go".$, which abounds rieur the habitations of 
the poor. In sueh localities there aTC num erous breeding 
plecesund abunda nt blood supply for the adult i1l8CCt. The 
adult feeds vigorously from sundown to about 11 p.m., al



1 " -r' " •. ' , 
~TUJ) IE'> I N PILARI ASI8 . . 267 

thou gh it rna)' bite later, The breeding period of the in
sed is short e r in the summ er than in the winte r . ", '-, 

Under expe rimental conditions the mosquito is rarely 
heavilv in fected with la rva l ' filariae. . T his is probably ne
!loeia t~l with the feeding ti mes of the insect . On the ot her 
hand heav v in fections a re found in wild mos quit oes : in t hese 
insects la rvae of seve ral generat ions rna )" be p resent. 

Hig-h humidity and high tempera ture a fford idca! cond i
t ious fo r the developmen t of the la rval fila riae ill the m 0 8

quito host. Dur ing the period of this development it seems 
essentia l tha t tim mosquito should have adequate protection 
f rom wind. 
. ,.. Under favora ble conditions the pa rasit e may be fo und in 
the tho rax of the mosquito within twenty-four hours after 
au infecting mea l. The parasi te curves on itself about the 
seventh da y. The fully developed la rva e show a tendency 
to wander within tho mosqu ito, 

T here is evidence that on penetrat ing the sk in of ma n 
J;naI l) ' of the parasi tes deve lop locally nea r the po int of ent ry. 
Ot hers ma y complete developmen t in the a ffere nt lymph
at ics. A la rge Humber of parasites reach the fir st chain of 
lym pha t ic g lan ds , where the majo rity a re arrested either in 
the uff erent s of the perig'landular ti ssue or in the di visions 
of, the e ffc re nts us they enter the gla nds. A certain num
1)1'1' reuch the interior of the gland to develop th erein . It 
is, conceivable, as suggested by Lane-s (O 'Con nor" Di8
cl!f'I,loiion) , tha t a ft er penetrating the skin, some pnrusites will 
ente r- hlood capillaries and be ca r ried around the body. In 
I\~). cn ~e. the ultimate " ohject ive " of the parneit e iR lymph
oid tissue . This probably explains the large numbers of 
pnra~i te s f'requently found in the epididymis and spe rmat ic 
eoi'cL: ' 'The parasi tes g row to maturity and the two sexes 
priir in t ln, afferent Iymphatic vessels ' or sinuses of the 
elands. Th e length of time required for this developm ent 
to ta ke place is not known. . 

The only demonstrable result of the presence of th e liv
iug parasites ill the vessels is dilatat ion, but thi s may be coli; 
si rlerable. .If there is obst ruct ion by degenerated worms be
tween the, parasites and the nea rest ' 0 1' most centra l lymph
atie: glands' the vessels containing the pa rasites will be hyper
trophied- aa well. Such , hypertrophy -involves mainly the 
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intim a an d med ia of th e vessels. No marked intlemmatory 
eheugea ere at first observed ill the vicinity of living worms, 
And eosiuophils and polymorphonuclear leucocyt e» are not 
conspicuous. T he small lymphocyte ilol the predominat ing 
N'U in fila rial pathology. 

The ca use of death of th e parasites i!'l 1I0t clear in all 
cases, hut is conceivably due to injuries from outs ide or to 
histological changes ill the eon taiuiug lympha tk- After 
death the parasite becomes It foreign body, aud degenera 
tion follows. This may he ca lcifica t ion, hl·ginning ill the 
cuti cle a nd eventually involving the entire parasite. It may 
hi" embedded in a caseating focu s and rna)' gradually desin
tegrate and he absorbed by giant cells . During th is process 
ca lcium ma y be deposited iu port ions of the 'Worm. " ·itb 
ca lcification small, round cells predominate in the vicinity 
with or without plas ma cells, and giant cells are fonnd near 
the worm. Eosinophile are not usually observed. Wben 
the pa ra aite has di eiu tegrated and become abso rbed, eos ine
phils, in addition to the round cells, are present in enormous. 
numbers al4ring tile ea r l y fd ages. At thi l'l t ime also foreign 
body giant cells are conspicuous. As disintegration ad. 
vanees eosinophile tend to disappear. The end result or 
these different kinds of degeneration il'l flbro s!s (F ig. 24). 
When this occurs in the lymphati c vessels the latter are 
completely oblite ra ted , and when it occurs in the glands these 
are mort" or less disorganized. Since in clinical C81'1es of 
filar'iaaia large numbers of parasite s are present, the changes 
described readily explain the obstructive phenomena as
eociated with filari al infection. It is believed that the in
flammatory phenomena of filariasis are associated with de. 
genera tion of the dead filariae by absorption of the products 
of decomposition, the mechauiem being eit he r allergic or 
anaphylactic . 

Examination of apparently normal persona in endemic 
areas indicates that practically all the inhabitants are in
fected with a few or with many Wuchereria. It will he read
ily understood, therefore. that persons suffer ing or dying 
from other diseas es roay be found to harbor fi1ariae. In 
these studies filariae have been found in persons with BChiI
tosomiaeia, leprosy, tuberculosis, syphilis, miliaria and septic 

.. . - .. 
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infections . This impli..:" ussociutiou, hut nut eomplk-ntinn of 
rliil f'n."lP.il . 

:\Ii(' ru tilllrhll' IIUl~' Iw found ill t he bloodof the human host 
a t any time during the day. hut they ar.. least numerous ur 
absent between 11 8 . Ill. and 2 p. m. .\ tter the latter hour 
they begin to increase in numbers until late at night. the 
greatest nUIIII~rl'1 Ill·jUg- found in th .. blood between 10 p. III . 
and -I 11. m. TIU'y mar I.... nllul!t·th.. r 8":-t'1I1 from the blood, 
hut lIlay 1M.' presen t in hydrocele or cystic fluids. They may 
not be demonstruhle in any way, and yet their presence in 
lilt' body mit)' lit, evident fr-om the findill~ ill histological sec 
tions of parent females with embryos in utero. The method 
of their dest ruction is not clear in all NlSI''', hut they are un 
doubted ly destroyed in some instances in the nearest chains 
of lym phat ic glands. The nrierofllariae can traverse the wall" 
of hypert rophied lymphatic nR~f'Il'l to enter hlood vessels in 
the vicinity : this is probably u passive process associated 
with raised pressure in tilt' pa rti ally obstructed lymph \"f'!l!lf"1 
and not direet progression. ~ lierofilnr i al' probably reach hy
drocele und other fluid s, such as till' ur-ine, in the su me wuy. 

Hacteriologu-a! studies indicate thnt bncteriu are not <1(.
monstrnhle in the major ity of filarial iutla mmntion s. When 
present, the)' generally manifest themselves toward the end 
of the inffummutory period a nd are 8 l'ipc 'lIIHl a I'Y infection. 
All the evidence suggests that the fila rin l sy nd rome il'l pro
duced hy th e pnrusi tes per se. 

Clinical studies in Pu erto Hieo show thut certain flln rjnl 
di seu ses, (~.K.• lymph scrotum and varicose gro in g lands, so 
common in other flluriul count ries , a re ra re in this Island 
where H IP commones t manifeatntion s are lym phangi t is, nden
iti s, elephant ias is and hydrocele. 

In th e major-ity of pati ents till' a t tacks of lymphungifi s 
begi n with puin. Thi s is Freq uently localized either ill til l' 
g la nds or some di stal portion of t he limb or up pe mluge. In 
subsequen t uttacks the p r ima ry pain uf'ten oeeurs in th e sann
local ity; there may be several such a rt 'n:; of foeu l pain. Dur
ing th e a t tacks pain may be es pecially seve re in th pp.c areas. 
Hi stological study shows that in a high p f>t Pp u t R,lZ;P of cases 
these foci indicate the presence of parasi tes. 

The febrile attack most commonly hu..ts t W II til three days. 
Th e redness may he purely local a round t he focal spot or may 
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useend nr de scend the limh. \\' len begi nning it ilia )" occur 
a.~ lines or as blotches. It aPI )eur l> sudde nly and does not 
tend to spread. The margins are not raised , hut g raduall y 
facie into unintlamed tiss ue. Swelling is 1II01'e extens ive th an 
redness in th e limb. 

When abscess occurs it is most eonunonly u termi na l event 
in the attack of lymphangitis or it may come on during con
valeseence or a ft er its complet ion. Abscesses may be sterile, 
when the contents are Iympho-purulent ; or the)' may 1)(> 
I'lt'pti(', con taiu iug pus with auy of the known pyogenic bac
ter ia. Both kinds of a bscess were observed in about equal 
numbers. Com paring the number of abscesses wit h the nUIIl

her of attack s of lymphangitis in an individua l throughout 
Illany years, ubseees is not a common occurrence. 

Elephant ia s is ma y Lt.. p ri mary or !'>(.'(·o mla ry ( lo'i g-. 25). 
Prima ry ele phan t iasis is the more commo n. In a fair per
centage of r-ases it has developed before the onset of in flam
mato ry phenomena. and cann ot have been caused h~· them. 
It is suggested that obs truct ive ph eno mena resulting in th e 
imprisonment of worm" in the afferents and colla te rnls mnv 
hring about the death of the parasites and th at the lyrnphun 
~it irc follows their di sintegration. On the othe r ha nd mort' 
compl ete ohstrur-tion in the neighborhood of the g lands Illa~' 

bring a bou t elephant iasis with or without inflammatory ph e
nomena. In eith er instance obstruction ill th e principal cause 
of the condition (F iK. 26) . 

A t the begi nning of the f ilarial attack there is II sudde n 
leucocytosis wjth polymorphonuclear predomina nce. This if! 
ra pidly replaced by lymphocytosi s. T he eosinophil cell does 
not seem to p lay an important part in th e noute inflnm matorv 
phenomena. 

Under p resent ci rcumstances in Puer to Rico preventive 
mea su re s against the mosquito seem to he well nigh impos
sible. 'l' he ultimate solution to this problem will he tho im
provemen t of the eco nomic condit ion of the peopl e. 

The treatment of filariasis is un satisfactory. However. 
in individual ca ses the exci sion of focal spots g ives promise 
of reli ef . E lephantiasis ean also be aided by surgery, ann 
them- is some hope that with the development of the present 
techn ique of roentgen therapy, recurrences of lymphangiti s 
may he p revented. 
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1<'10. 26. Puerto Rican female. Extensive elephantiasis with trophic changes of both It'gs. Convalescent 
from I1n attack of lymphangitis and the discoloratio n of the skin ind icates the distr-ibution of the rash du ring the 
acute attack . 

ORAIlAIXl 2H, Ele/aniiasis estensa, con cambio, tr6ji rO!t /'n mnfJaJl 1,icr tllU, En / f'rma convalf'etl!ntt de Uti ata
(JIl t de lin/anyil is. La decoloraci/m de fa piel. indica la distribud 6n del enrojecimiettlo en el mom ento ay udo del 
ola f/li e. 
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