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li r~ t c.J8~". and a Iew PH li('lIh> e xhib ited cvideuec of mi ld hron ­
ehitis at thi s stage. 

The felu-ile p ht' JlO 1l1t'1I8 U~ indicated i ll th e te mperatu re 
chart showed uo essen tia l d iffers-m-e i ll l}l'r~O IlS with lymphan­
.sciti" without ele phant iasis and ill persons with elephautoid 
fever. 

Rf'/It;(· CO"'1)l ico t itl ''''~ i" 14y m pllli"giti.«:-:Sept i(' eomplica­
tions ure sometimes observed in patients who haw' had 8 

"t1('('I>!'sioll of uncomplicated attacks of lymphan uit is . Con­
"idl' ri ll~ the f requency of nttueks in some IK'r:o>OIl:< over a pe­
rilHt of many years, their very obv ious linbility to septic ('011 _ 
d itlons, such as tho-«- resulti ng from lmrl teeth. injuri es to 
the 10w l'I" Iimbs ami sk in Infectious, it i:-. re marknble how sel ­
dom bacterial infection manifests it self in fila r ial utt ucks. 
In the present studie- , every ('ust' which showed evid ence of 
bncterlul infeefiou ended in pus Io rmat iou . T he tempera ture, 
falli ng for a few days after a u ord inary attack of lymphan­
.Iritis, IH.,,Sit'D u to rise ugaiu, t he- evening peak bei ng ulways a s 
high as o r highe r than th a t of the previous even ing. At th e 
sa me t ime the pulse beearuo ma rkedly inc reased ill rut e lind 
reduced ill volume. Puti euta became ve ry ill and con tinued 
to ge t worse until pus wus di scovered a nd evacuated. Less 
commonlv there wn-, un remission bet ween th e ac ute a tt ack 
of 1~'1IlplJ;Ulg'iti :< a nd evidence or "eps i!": the temperat ure und 
1'1I11'1c cont in nod to r-ise where i ll p revious a t tack s bo th had 
decreased. 

Resol ut ion 0/ L y lll pllOl/.f.J i t i .'l :-WIll' u the tempe ra tu re fulls, 
with or with out sweafiug, all of th e local s ign s of lym plnm . 
.'{it is abate. Acute pain rapidl y I-\' ivcs place to the duller or 
throbbing varie ty. The red ness, l'spt'l'ia lly when localized, 
ma y g row lighter, th e gloss di suppeur, und soon the skin be­
ecmee normal ill appea rance. \Vhell Iurgur areas ha ve been 
inflamed, the surface lu-eomes dull uud th e colo r bluish (in 
some cases bluish black) , and i l l nthc l" lol it ma y clnmge to a 
dull brown. Dur ing- these changes, it' lint before, th e pat ient 
becom es t roubl ed with intolerable itc hing, II noticea ble feature 
of such ca ses being- t he p revalence of scra tch ma rks on t he 
skin d uri ng convalescence. Itching was 11 prominent syrup­
tom in 120 out of 134. cas es. Th Hepid ermis has II fiue cracked 
a ppea rance a nd soon begins to peel. When the infla mma­
tion has been mi ld, peeling is powdery or furfuraeeoua a nd 
is hardl y not ieenblo ..\fter more exte nsive reactions large 



IT I'r, 

m -r 
I 

"I} 11 , 
r 1\ 

k f, } I • 

Fill. 7. I Extensive eJtphantias.ia of both legs , to hI;' .The IfHt n 
are only alightlr enlarged, .This appearance is very eheracteristle of 
f'lt phantiuia ia Porte .llioo when. with the onset of the condition. 
the patitntA wear tight boob and thereby p'revent ,or modify ,d t;­
lonnit)' of the feet. I I 

I.. ~ I I te n 
oil I I i 

mtil 11-' r I 

rm I t rv " ' it 
Ofl,"'~ 7. ! · f:1ef l!n.tiasis g~~(Jral.itad4 ik amb41 picrftlU. cU,t:f1l-" II II 

.tando Juata llU cadeeas, Los pUs uMn apel'kJ.J a.~ tl'Jtado.t ,dt volu- I I] 

tntft . Est. aJputo dil la elefallliaM$ t. mv.y caracl trUtfco en Puerto 
R ico al cmn enzar, la enferyned<ul, putt 10. t~ffm(J' aCflstum,br(ln cal· f. II 
zar,Jt con zapato, alto. bien ajutado. para. prwtnw 0 mOdifiw' la ,i_ , -,.y "pll.lll­
rlefonnidad de 1(18 pU., p ,l,ll,'r QT 

t I II, tl}t\' i 101 \li7. d, 
I .' ~r "I nr] "nil !J. IT Ie· 
( 'lit .r I I i \ . ~ll I~ It I' lw n 

II I iI Ill'" I hill h (ill 
hili" hll .nd It I (tun'I')'" I III I "I" I t r tl 

III I pd b 11 I fa til n " .. l': th lJ , (0 "llt.( u I 11 

u 1~ 0 hi t: u fi 
, l 

j( aJ .on l» 
l'" bt (-'11 nu I I r lrac 

b r 11 on bIt 



• 
.1 • 

r , 

-, 

• 



area l'! of "kin nUl ~' IH'1'1 otI. l':pirh'mutl ('a li t s of t he feet a nd 
tops ha ve 1H't'u repor ted hy a nd observed in patients. 

If the sweUillK is KoiuJ{ to subside it usually does so soon 
after tlu' rt>fl ul':<s di se ppears, but OCtt"1I it remains severa l 
eln ~' " lorurer. In ma ny cases t he Ia ,.t sign of th e a ttack is 
tendeme- s Oil pre-su re, itehlug or 8 vague "l' IISe of uneasi­
1lt":<S ill IJu' vic ini ty of thl' focal spo t . The patient is some­
tim es rnll l"I ,j ,,"P; of sl ig ht pain or tender ness on p re ssu re at 
the Ioca l spot eveu betwven the at tac ks. 

P "" qll t" w.'/ fll A ttark» :- AHacks of lym phaugiti e tend to 
reeur IK'r iOll i(·nlly. .\ sma ll p roportion of persons will , it 
is t r ue, Kin' hist ori es Hf n s ingle a ttack acc ompanied by all 
t he (,,-id{'IU'('S of Hlurial Iymphuugi tis wit hou t un y hist ory of 
»uh seq uent uttacks , l"UIDt' de-e r ibe a .f,·\,· att acks over 8 pe­
riol l of man y yeu rs : otht,!":,! complain of recur rences every 
,p 'nr o r eve ry two y('Uf!'l. Usually however, th e a ttacks a re 
much more frcquent -c-ouo - II mo nth .or eve ry two or three 
weeks. 

Uver II lOll '" period attucks ma y tend to h l 'COID t! more Ire­
queut and mor t! -ovcr« : con ver sely , ufter tunny monthly at­
tac ks the se mn v occ ur onlv once i ll several vea rs a nd mac 
IlIi'CI he' mi lder t il/lit thev used to be. . . 

'1'1U' recu r renr-e uf ~ lt lll'ks is ea si ly Interrupted , fflr ex­
11111 1'1(' !J ~ " change of ellmn te nr II)' t ho admi uistratiou of vu­
r iou e tlru",!' int ra veuousl v. Following su ch iuter rupt lon the 
pnfient ma y remai n f ree from illness for man y )'t'urs before 
a ttacks recur. 

SlIhcl init'nf Jfa"ifes tat i flJI~ :-Variou8 subc linical manifea­
tut ions, un do ubt edly filarial, mny O('('U I" bet ween ut tncks of 
recur rent lymphungit i«. Dlstressi ug itching over u small 
urea of skill is common. Smull patches of urticaria, us ob­
served hy Acton lind Ituo ~ 4 , hts tioK for u dn y or !'lO, often 
appear, hut oxtens lvc u rficnriu hns not been seen in t he nb­
sence of defini te local und general dl stu rbnnees. Trunaient 
r ises of temperat u re withou t nuy defl nite ea us ution are no ­
ticed, and dull achi ng i ll t he g roin or lit It di st al !'Ipot fre­
quently occurs. Pntieu fs who cease to ha ve reeurrenees of 
lymphn ugifie in tempe rate climate» f'req ueutly ha ve these 
remind ers of in fect ion. 

E u :r ltA. XTOID F RYER .- There is a growing l "" IIIt-IIt'r to d is­
co nt inue the use of t he term, elephantoid feve r. It is em­
ployed hl."re only to state tha t the inflamrna tn ry reaction 
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associated with elephantiasi s is identica l ill every respect 
with that of fila ria l lym phangitis except that after each 
rp<'urrl;'Il('p the a ffected area remains permanently la rge r 
than it was before the a ttack. Ve ry often these at tacks 
follow a sequence of recurrence s of lymphangitis, utter one 
of which the "limb remains enla rged instead of re turn ing to 
the normal eize. 

Jo' l ' Sl t'C LtTI~ AYD BpIIJ IUY ~ t ITt :,.-'1'h e lh uph a t ics of the 
external gen ita lia are f reque ntly inflamed in filariasis. We 
ha ve not been abl e to asce rtain whethe r the testicle it sel f 
il'i of'ten atTN.-ted, -though hi stological stud ies suggest that 
it may be ; but the Iymphatiea of tile spe rma t ic cord a nd 
epididymis are a lways involved in the loca l inflammato ry 
attacks which are similar in sever -ity anti duration to 
those which affect the limbs. Xot uneouunonly the 0 08('t 

is. a ssociated with pain in the kidney region, especia lly on 
the side involved, th e inguina l glands become en la rged 
lind painful, the lym pha ti cs of the skin see m to he af­
fecte d as well as the deepe r lym pha t ics, the ent ire sc ro tum 
becomes enla rged and oed ematous, an d the skin appears red 
lind shiny. The epididymis a nd the cord become ext re mely 
tender, with ure al'! of spec ial rain, such as occur iu the limbs 
a nd which ca n usually he located hy pnlpu ti on of cord an d 
epididymis or by pressure over the iliac fossa of the e ffected 
side. Nuuseu und vomiting are apt to he es pecially severe. 
Hydrocele is a ('UmIDOn sequel of the first at tack a nd is found 
in most cases after severu l att acks. 

Am:NITll'I.-Allenit is is a commuu symptom an d occu rs 
either with lymphangi t is or as n definite clinica l ent ity. It 
mny be acute or chronic. 

Acute adeniti s without accompanying lymphangitis was 
present in a few young persons in Puerto Ri co. Swelling, 
pa in nnd redn ess were Iimited to the immedi ate vicinity of 
the supe r ficia l subinguinal glands, The course of the a t­
tn('kl'l a nd their duration were simila r to those of filarial 
lym phan git is. Often acute ade nit is WR I'l aceomp unied by a 
slight lymphan gt tla spreadi ng down the inner Aide of the 
thigh. 

Subacute ad enitis was occasio nall y observed, \Vith out 
811\" defini te a ttacks of either adenitis or lymphangitis and 
without consti tutional symptoms , th e patients complained of 
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cont inued throbbing pain o r a sense of discomfort in the area 
or enln rgod s upr-rfk-ia l lympha tic alauds. 

Ch rouie ad enitis is II vvrv common tilarlal ('olldi ti nll. 
Aft <>r It few attaeks of' ueute lymphangitis o r ad enit is or 
with.uu llUy uttnck whatever t he gluml" become pe rmanent ly 
eul nrged. They arv us u rul e hard ill co nsi stency, a nd though 
the ski n ('1111 11(' removed I reel v over them thev are uauallv 
udheren I to ('/&I'h other II IH) to the d eeper l"t r uct ll tt's. Thol:l~ 
most commonly involved a r t" the su pe rficia l subinguinale and 
ti ll' »upcrfk-iul imruiun ls . :\lllny chi ld ren without other evi­
dence of fllurlus is huvc an enlarged femo ra l g la nd. This 
probably rvpreseut s the ea r-liest clinical manifeatation of 
tiIari asi" und is a uulogous to th e enla rgement of the epi­
trochlear g lnnd in neweome rl'l to th .. "I]lt.'mil" fila ria l ('pntprs 
of the western Pacific. 

III IJHlU~ ' perseus ti ll' supe rf ici a l s ubing ui na l ,!Cla ud is th e 
only gland palpable. Afh'r a number of recurrences of 
adenitis a nd lymphungifi s the inguinal gla uds also become 
en la rged . .\s tho g la nds inc rease in s ize they tend to pro­
du ce swellings ill lilt' femoral region; palpation of these 
tumors gives till' imp ression of fat surrounding hu rd adher­
eut ,.{Ia nds. .\ I l lll ~· eomplu iu that at times, without defin it e 
nttncks of adeni tis, they expe rience dru J!~illg pain or throb­
hing in such urens. 

1<'11,,\ 111,\1 , Jo' I':"F.R.- lo'ilarial Ieve r without definit e loca lizing 
symptoms WU Ii not encounte red. Consti tu t ional d isturbances 
lasting For a I't1W dU)"8 a nd simila r to those seen with fila ri al 
lympha ngit is were observed in a few pa t ients com plaining 
of low a b domina l pain s UA'~el.;ting a denit is or lymphangitis 
in the ilia c re g ions. 

AuJo\n :s.s.- Of flO;) persons with clinical signs of filarias is, 
flf' ty -four (17 malt's an(1:J7 females} , 01· 10,7 pe r cent, reported 
havi ng hud one or more abscesses at some t ime in connection 
wit h thi s condition. I n ten, the time of the format ion of the 
UIW'{, l'lM in relat ion to the history of attacks was not de finitely 
determined; umougst the remaining forty-fo ilI' the abscess 
formed with the first attack in twenty-seven and with RUb­

sequent attacks in se venteen ca ses; in thirty-eight, there 
was only one a bscess throughout th e hi st ory, whil e in six. 
tccrr the abscesses were mu ltiple in th e same or different 
situations. The greatest number recorded in auy one indl­
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vid ual wus ill a woma n who hall hull OIlC ill the breast and 
,,<," (>11 in the axilla at d iffere nt times, UO IIt.! hl·ill~ associa ted 
with p reguuncy or lactation. TIll' s ites of the various ab­

1« ' t'''1«'" reported were as follow» : 

Rboultler I ,.h ill. 
a_I , 
UVP"t ."" 1 
Grom s 
&orctum I 
UUDIn '" ~n.1 e 
Ku (ll' ( inllide) I 
Knee ( llf'lttw) 3 ( S eighhor h<>od) 
Auten..r tihi..l rs ( Xt"ighborhnod ) 
.wIe 30 (~e ighhorb OO<l) 

Foot ( donum ) 5 
Foot (BOle) 1 
a.u (bad!:) e 
Bu~k I.... I 

83 

F ift ~· of the eighty-three abscesses occurred between the 
ankle and the knee, which is the erea least p rotected f rom 
the bite of the mosquito, especially in the female. In con­
uect ion wit h the d ist ribution of Iocal spots ill lymphangitis, 
the Frequency of abscess in the region of till' unkle a nd the 
a nte rio r tibi al region is st r iking. 

Septic abscesses also occurred ill tilariul subjects. F or 
instance, one followed pen etrat ion of II ru sty nail ; one boy, 
uffer repeated uttueka (If lymphangt ti s of the scr otum and 
leg, got u lu-uisc on the shoulder promptly followed by an 
ab scess in thi s situati on. although he hud never had au 81>­
ReeSR in th e areas affected hy filuriaeis. 

Amongat 8hf;(' (' ~ !'ef; associated with filari asis two va riet ies 
were obse rved . \rith one kind n swelling, ofte n pai nless, 
appf'a TI' locally a fte r an at tack of lymphaugiti e when the 
tempera ture huJoI fu llcn RIllI th e redness is d isuppea ri ng. It 
inc reases in size, without pa in, an d bursts spontaneously or 
is inc ised. The discharge does not suggest pus t it is clea rer, 
very tenacious, slightly blood stained and without odo r i mi­
erosce pieal ly, lymphocytes rather than polymorphonuclear 
leucocytes predominate a nd a few eosinophile rna)' be seen ; 
bac te ria are not us ually found. Discharge from such absces­
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ses wag cultured in two casea: the cultu re remained s te rile 
after twelve day", on blood agur, "T hese ahsl'eSSl">' e re gen­
erally superficial and heal rapidly when the contents arc 
discharged, though oce aeionallv u fist ula mav result. T here 
may sometime» he slight r edn ess 10001llly, nnd feb rile disturb­
unce . If these abscesses are not Incised thev rna" 1101 burs t 
for mauy days or even weeks : 011 the other -hand, thev mnv 
sh rink a nd disa ppear. III the p re-ou t ser-ies t hcv were I;S 
common a" till' second va riety. .\ few persons s'tated that 
the)' hud bud «ueh a bscesses befure the beginning of the firs t 
attack of lymphnuzit ls a lld tbu t tlu' lym phn ngi t is fo llowed 
immedia te ly after . 

Ab!"(·(,l'I !.'I l' JO of the second type, the sep tic vuriety, an' more 
often deeply seat ed in H unte r 's cannl or in the foot; in It 

person with a typlcal hil"tor~' of filltriul'l i!l they are ~ nlol pl,<,ted 
and can be readily recognized. O Ul' kind begins like tin' non­
septic variety, hut th e patient g l 'b; steadi ly wo rst· ius tend 
of bet ter : pa lu becomes morv loeuli eed sud mnr« ~l"'('n' : 
the tem perature r- ises and the pul se becomes more rapid; the 
pa tient "bows constitut ional signs of sepsis : there i" eon­
ttnued and ri~ ing Icucocytoaie. w-ith predomiunncc of poly­
morphonuclea r leueocytes . At first, 811d especia lly when the 
abscess is deep. swelli ng ma y not be ubse rv nble. and much 
lJ U:> may ha n ' fo rmed before it iloi discovered . In two r-ases 
aspiration in a suspected area had 10 he repeated severn! 
times before ptu~ W8 l' loca ted. TIl(' pu s is typically septic 
in cheractor s thick, yellow, tenacio us , with a JOt rong odor 
nod often blood stai ned. Bact eria ure readily demonst rnble 
with ordinn ry stain, and in every case th ey were di scovered 
by tho mierosr-opo I...fore being' eoufirmed 1Iy cul t ure. XCI 
specific organism wns fou nd: strept ococci ill long or short 
chains, ata phylococci and even rliploe ra-r-i were found ill di f­
Icront cases. 

Oue patient, a woman, had au ubsces s of till' first 1)'1'1:' 
011 the outside of th e calf in HI:!9, nfter she had recovered 
from an attack of lympha ngitis. It was pa inles s, supe rficial 
anti not teuder : the pus was ns pimted und cultured on hlood 
agar; the cultur es remained ste ri le : after incision the cav­
itv rapirlly di snppared. In 1931 the I'InIDl' woman hurl nn 
attack of lymphangitis which 1""tOO 10111;'(' 1' tha u u- uul. uud 
she heoC'om~ "err ill. Blood stud ies a nd the genera l eondl ­
tion ~m ggt>l'It ed pu s. 1..0<'01 examina tion indicated that thi s 



STUDIES 1110 FILARIASIs 227 ~ 

was in th e foot, but deep nspiratlon failed to reveal en v. As 
she became worse, explo ration was made and more than an 
ounce of thick yellow pus was fou nd between the do rsal teu­
do ns of the foot, a fter which she rapidly recovered . A hem. 
olyt ic st reptococc us was isolated f rom th e pus. 

The ea rl)' age at which an abscess appea red in om' IJ.Ii ­
tlent ra ises the question of its causa tion . The mother stated 
that the Ilh~l'('SS fo rm ed »ponta neonsly when the child wall 
th ree months old. Th ere were no so res on the leg" . The 
child had 1I0t been ill previously, but was restless, a nd the 
groin was red. T Ilt' abscess was incised . Since tbeu th e 
chi ld, whn is now five years old, has had attacks of lymphan ­
gitis every few months, but has never had an other a bscess. 

The occurrence of abscess was not fo und to cut short th e 
existing disease or to mod ify the severity of fu ture a ttacks. 
Considering as a cont inuance of filarial di seuse further re­
cu r re nces of lymphangit is or furthe r progressive enla rge­
ment of 1\ limb without obvious inflammatory phenomena, 
it wns found that in fift y of flfty-Iour patients who had had 
abscesses th e infec t ion was st ill present a t th e time of the 
present studies, Of the other fo ur patients, there was one 
in whom HI(' nttnck with abscess had been th e only one, bu t 
it had been followed by elephan t iasis . In two the a t tacks 
had conti nued for some years after abscess form ati on hut 
the,' had fluullv ceased and there had been no recurrence for 
a s~ffic i ('nt length of time to warrant the belief th a t the in­
fectiou was 110 longer present. In only one case d id a bscess 
format ion seem to s top abru ptly the course of the d iseuse, 

In thirtv of the ('a ~c s there ' ....a s elephantiasi s a nd in tweu­
tv-tour none, so that ubscoss per Sf' does not seem ma terially 
to affect th e onset of thi s condition : indeed, the incidence of 
elephunt inei« if' rela ti vely higher in patient s who have not 
had abscess . In ulueteen of the thirty pati ents with ele­
phuntiaais this condition was primary, developing with the 
firs t a ttack, and ill eleven it was secondary. Bu t primary 
elepha ntiasis seems to be just as common ill pe rsons who 
han not had nn abscess as in those who ha ve had it. 

ELEPHANTlABIS 

By elepha nt iasis is understood the enla rgement of limbs 
or appendages du e to hypertrophy of the skin lind subcu­
taneous t issues result ing f rom lymphatic s tasis uud obst ruc­
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t ion. The condition is comm on in Puerto R ico, and in the 
present studies three hundred an d one eases were seen. 

It has recently been described as being (a) primary, that 
is , occurring without a n a t ta ck of filari al Iymphungiti s .or 
with the first attack of that condit ion or, (b) secondary, 
developing subsequent to several attach of Iymphnngitis. 

Many writers ha ve described cases of what here is con­
sidered primary elephantiasis. Hend y u (1784) writ ing of 
glandular disease in the Harbadoes says : 

When til .. eoneemitant ( en' T a batt'll Il.f ttor 'lu ration whid l \·Ilriea In dIt­
tf'rt!nt pa tientll it lean,. II. 10.,,:11 ,.w",lli n ll: or In tlnmnmtion whi ,"IL "" nt iull,,,, (ur 
a. te l'. da.."a Ilft"rwllrd " 811'(lIill0 i ,,, 1.r ~,l ,eklmn. e ll tirrl.~ """Ri,I/'II" !'f,yt iCN[arly 

11:11""" it haPI¥/&4 tI" l ' till' 1... It" ~r ",I""miff," IIrt fI/frrlr4. 

Both Low 2 5 ann Anderson 111 have pointed out the f're­
quency of thi s-kind of elephantiasis in some of the Cnribbeuu 
Isla nds. Permanent enla rgement of a limb is often observed 
in a person who is unaware of the oxisteuce of this condition 
and who sta tes that there is nothing the matter with him; 
und in a number of patients with lymphangitis who den)' 
that th ey have elephu nt tas is, th e affect ed Iimh is not inf r e­
quently found to he permanently and a pp reciably larger 
than the other. Of those patients who were found tu have­
permanent fllnriul onla rgemon t, th i ~ condition was primary 
in origin in 242 and seconda ry in fif'tv-uine It is t rue that 
in u sma ll proport ion of the Iurmer persons the eulurgemcnt 
was slight, hut it was alway s quite clear 10 the (,).(J and was 
invnriublv confirmed bv measurement:". It WHS found that 
ill PU(Jrt~ Rico elepha ntiasis much more commonly precede s 
or accompanies the first a ttack of lymphangi ti s than other. 
wise" Many persons were seen in the fir :'!t uttuek or lymphun ­
git is , a fte r which pe rman ent eulnrgvment remained. It is 
not possible to I"lly whothor th e enlnrgomont ha d existed be­
(ore the intlammntion had se t in. 

There il'l a type of swelli ng which wus not seen in these 
pat ients , but which requires consideration. They not inf're­
quent ly declare that between th e inflammatory reaction hoth 
legs r emain normal during the day, hut in the evening th e HI'· 
fected limb swell" perceptibly, ret urning to the normal size 
afte r the nights rest. Other" report that swelling which 
seems to be permaueut while they ure U)I and er ect, dis ap­
pears compl etely after a few liar s in the recumbent position, 



hut reuppeu rs short ly after they got up ngnin. Still others 
..tate that It limh ~lI hjt 'c ,t tn lymphangitis may I'Iwo1I without 
lymphnugitis utter nndn« exertion. I n some iusta ncos ~ wl'l . 

lill/.{' II1U)' last Ion" ut't t·r UII attack ami then subside. It ill 
possible that the-«- mort' or h'~" te mporary tYl.M:'S of swe lling 
indicate nor)' t'urly ~tH"t'~ in tilt" development of more per­
manent tllariul eulurgemeut of elephant tnsis. 

Priml,ry J.:ll'plumtKJ .~ i..,.:-Elepha lltin~i~ mav become muni ­
fest ill n vnrietv of way~: ( 1) It ma y d(,\"t.'I~JI without auy 
other :o<iJ,t'Il of filnrin!"i~, and tilt' limh may nequiro enormous 
dimensions nssociuted with trophic ehaIlJ,t't':', wit hout 1111\' cou ­
~titutiOIiHI »ymptums (IT local evidence of 1 )·m )Jh u. ;I~i t i s. 
(2 ) 1t mil)' develop 1\:0< iu (1 ), and lymphangitis mnv sub­
",t'(llIt'utl)- complicate tho ...oudition. (3) Uccaaionnlly eases 
ure eneounterwl ill which elephantiasis is associated with 
"('T)' mild local si"Il" uud no coustitutionai symptoms. 

Perma nen t onlurgemeut may become established with the 
lir~t utt uck ut" lymplnmgitb-. This is probably the common­
vst kind of primary elephuutiasis. S ince ma ny pe rsons have 
defi nite enlargement without being conscious of the fuet, it 
is p robable Iha l ill ma ny such ca";l'!" the swelling had 1)("C1I 
ill prtJ).:'I·(·!":o! le-fore iu thunmatory sigus ma ni fested them selves 
Xot inf'requently when ho th Ic",,.; are elephantoid there may 
lit.' a thH'h of intlumma tiou in out' leg a nd not in the other, 

St'l·lHu/a,.,fj f:' f'l l1j(llIt ia..<is 0" Pa lll allenl F il arial fJ,,[arHe· 
1I/t' ltf :- In tltty-nine tlr th t':101 cases of ele phantias is st udied, 
permuuvnt oul urgomeut wa,.; no ti ced h~- the pat ien t only ut te r 
uttuck « of lymphn mrlt i... Af'ter lymphangifi s a nd ele pha n ­
t in",i" hu ve lu-en III·t·i'it'ul 111(' inflammatio n m a y cense to recur 
for a ](11).:' period, hut t ilt, eula rgement mny eon ti un e to de­
vclop. ..Aftt.!' t1l (· complete cessa t ion of at tacks of lymphan­
Kit is a limh which hu s begn u tn hI' r-lophuntold ma y contin ue 
10 enla rge. 

Mueh ('m phn'li!' is luid nil the fnct t hat wit h repeated a t ­
tu ck s of ly m plulIl,l.:'itii'i, ti lt' nffoctod region becomes steadi ly 
lnrger. ,,'hi le this it' true i ll lllnny cnsos, two ot he r ty pes, 
both of which ure also common, require mention ing. 

Aft er the initial oulurgement , despite frequen t su bseq uent 
at tacks, tl n- Iimh may 1I0t beco me a ppreciably la rger . The 
elephantius is mny, howeve r, reach eno rmous propo r t ions ill 
a compurativelv short time . with little or IIH relat ion to 
the eccompauvlux 10t'81 infla mmatory or febri le phenomena . 
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H endy describes the c-ondi t ion of a negro boy aged fourteen 
in the Ha rbadoes, ill whom, uft er only three years (If iufec­
tlon, the r-nlf of th e affected limb measured 2,") inches, while 
the foot measured 18 inches . Th e process it! a lso well ..huwn 
in F ig. 8. 

In vi ew of the foregoing clinical observations suppo rted 
by hi s tological st udy, the opinion is now ndvu uced that ete· 
phantinsis is the result of occlus ion of many of the lymphatics 
by th e death uud subsequent dcgenerntiou of parent filariae 
either b. calci fication or disintegration a nd absor ption. With 
ealeifi('~tioll th e p rocess may he suba cute o r chronic a nd 
may not be mani fested clinical ly before permanent enla rge­
meut a ppea rs . When sufficient obst ruct ion ta kes place 01her 
worms imprisoned in the afferent lymphatics a nd colla teral» 
must sooner or later di e, and the a bsor pt ion of thei r prod. 
nets may produce the cl inical Si~'1 IS of acute inflammati on. 

The clinical manifestations of elephant iasis have analogies 
in other obstruct ive phenomena of filurinsis. Chyluria may 
develop und run its course without 811)' febrile phenomena. 
Hydrocele, in endemic areas of flluriasi s, now proved to be 
filarial in mo at C8:;e8, develops more of'teu tha n not witbont 
obvious intlnmmation. Gla nd ula r enlergement-, lympha ngi o­
va rix, fistula and eystie di seuse of glundnlur nreue may de­
velop without uuy constitutiona l dcrnngoment. Thus ob­
struction of tho lymphatics by the dead Iihu-iae seems to be 
th e primary factor in all these filarial mnulfestntion«. This 
does not mean that the a cute rend ions which" take pluca do 
1I0t play IlU importuut secoudnry part. Th a t they do is clear, 
and there it) evidence that recur rent at tacks of intlammntion 
rna)" intensify a nd accelerate the obst.ruct iva prooessos. 

When we take the following faet l'! into con l'!idel'lltion , we 
am sure ly unjusti fied in believin g that clephnnt inxia is due 
to the inflamma tory a tt ucks per se : There call be frequent 
a ttacks of lymphangi tis wit hout any elephuntiaais , it can 
develop without a ny Iymphungit i», or with the first a tt uck of 
lymphan gitis; elephantiasis cun develop asymmet r icnl ly in 
two legs affected with l)'mphall ,l{it i l'l of equal severi tv and 
Irequeucy : it may develop only after many years of recur­
r ent lymphangitis; it runy remain s tationary after the first 
attack or UII)" single attack of lymplUlII.l..dtis lind mny nut in. 
~rew;f! with subsequent at tacks over a period of' muny years j 
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it can , in some cases, ac hieve enormous d imensions in u few 
yea rs, wh ile in ot hers enla rgements ()(...-u r g rad ually ove r 
a great number of yea ts. It, ther efore, seems more logical to 
conclude tha t its actual ca use i ll simply the obst ruction which 
gives r ise to death, degeuern tion and a bso r ption of the worms 
resul ti ng ill occlusi on of ly mphatic vessels. 

II n 'ROCEu:.;-A visit to any clinic in San Juan, Aguudil la, 
POJl<"t-'. or elsewhere in PUNto Rico, shows that hydrocel.. is 
excep tiona lly preva lent in the I sland . Ubserva tions (In the 
incidence of lym phangitis a mi eleph a nt ias is of tilt" l illlh~ 

would su~.'tPr't t hat WIIIII"'D art" more Habi t> til filaria l infee ­
lion than nu-n, hut if hydrocele is accepted as due lei infection 
by the para s ite th en there is a prepondera nce o f in fec-tion in 
llWII ove r women. A~ the sy mptoms assoc ia ted with the tip­
ve lopmeut of hYlll·m·t·lt" a re simila r to those associated wit h 
lymphangitis un ci the development of elephantiasis in Puer to 
Rico, it WUK though t that a compa ra t ive study migh t throw 
fu rther light on symptoma tol og-y, 

The examination of ma ter ial from the spe rma t ic cord u Il11 
epid id ymis i ll fI few ca ses indica ted thut the parent fila r ia e 
a re ve ry freq uently found in these ti ssu es, a nd it seemed 
that (, 11 1·..ful studies of hl. r~l' quantiti es of muteriu! f rom thi s 
region might clea r 1IJ1 muuy point s in th e pllt holoJ.{)" of fila r ia l 
d iscuso lind th e hiul ol(y of till> purasites . 

It was decided to ex amine as many la rge gl'Ull}lS of men 
a s possi ble ('KI)(>c inlly from rep resentative to wns of th .. Ill­
la ud . In San .luun, 47~ p ri soner s were exa mi ned. Of th em, 
s ix ty-t wo, or 13,1 per cent, had hydrocel e j of these, twenty 
hurl hyd rocele 011 the righ t side, tweuty-Iour on th e lef't uud 
tlf'teen on hoth aides j the youngest WR ~ sixteen years nltl uud 
th e oldest wa s s ix ty-eight . 

At till' Muni ci pal H ospital ill San .l ua n sevent y mcn pa ­
ti ents we re exa mi ned irreapecfivo of the condi ti on fo r which 
they W(,I'(' admit ted 10 the hospita l. Of these, t wenty-fo u r, 
or 34.3 per eeu t, hnd hydrocele, fin> ha ving 11('(' 11 admitted fo r 
rudicn l (' 111'1' of hyd rocele, a nd n inet een fo r 1< OOlc' ot he r con­
di tfon, l'OJlW of t he la t te r ht·iug uua wure that tht'Y hud hy­
d rocel c. I II ('i ""ht t·a" .." t ill' hvdrocel e WRH bila teral. in ten i t 
wa s 011 til t' r igh t 1iilh', 1I 1H1 in ~. i Kht 011 the left side. 

At the P I'('l'Ihyh' r illll Hosp ita l, of ten mah-s ex nmi ued . 
fo ur hiul hydrocele : in th ree, r ight-sided : ill oue. hil a l (,l'l1l ~ 
in the last, multilocular on the left sid e. 
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Si nce lympha ngi tis lind elopha nt iusis f requently become 
manifest in the second decad e, it is int ere sting to note thut 
hydrocele is apt to dev elop at about the sa me period. 

Of 359 boys a t 11 clm r 'itv school in San t urce, eleven bud 
hydrocele; in f<PYClI , hydrocele WIiS 0 11 the r ight side j in four, 
bilateral. One boy of fourteen a nd two of fifteen had already 
suffe red from attacks of epid idym it is. The superintendent 
stated that one boy had to he sent horne because his I requeut 
attack:" incupu citafed him for hi s work; in the other cns ee 
the hyd rocele had developed passively. In the course of the 
examinat ions it wa s found that in twenty-seven 10:"1' one 
test icle or the other had not descended completely. 

In th e general scri ps of -tHO('n:"ps s tud ied for filarial muni­
fest utions of the limbs ther e were a60 females lind 139 mal es. 
Amongst the' la tte r, Forty-ni ne, 0 1' a:i.:l per cent had hydrocele 
of one or both sides of the scrotu m. If these figures are 
compa red with those for the pr-ison g roup it 'il" clea r that in 
Puerto Rico hyd rocele i ~ mneh mort' common in those wit h 
evi dences of Ilhu -ins is in ot her parts of the body th nu in those 
without . I n addit ion to tilt:' forty-nine ('aSl' i'\ mentioned, 
twe nty-five werv s tu died for hydrocele ulone, und it will be 
convenient for a ppreciation of th e clinical pictu re if these 
two g roups are considered UR one of seventy-Jour cases. In 
t wen ty-one of th ese the developmen t of hydrocele was asso­
ciated wit h symptoms of intlammution, in fl f'Iy-three it wa s 
no t. 111 twenty-two cusos the hyd rocele was on th e ri g-ht 
side, in twenty-three 0 11 the left , ill twent y-nine ('uses bilat­
\0'1'3 1. I n UlO:-;C r-u ses complicuted by ut tucks o f lym phangit is 
or elephant iusi« of the lowe r limbs, unilateral hydrocele W U l; 

more common on the side of th e a ffected limb than on the 
other. Symptoms i ll man y of th ese cases occurred sim ul­
taneously with, a nd liS a comp llcufion of, th e inflamma tory 
ut tnck in the leg of the same side. 

T he hyd roceles were genera lly simple ; in two cases they 
wer e multilocular. In OlH' ('al"(' t he re was, in ad dit ion to 
the vaginal hydrocele, a ll encysted hydroeelo of the cord. I n 
one ease th e hydrocele fluid WlI S chylous, while hematocele 
WU 8 present in another. I n thirty the hydrocele fluid W1l.8 

available for study hut in only three wer e micr ofllutiue 
found, tho ftuid hu\' iug' been withd rawn in th e daytime, Ou 
three d ifferent occasions i ll 0 11t' or t ht' ~ (' l ' ,HW S 0 \'1\ were found 
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with the miero fi lu ria e when the hvdrocele was tapped, Tn 
nuly nne case W1\S there pus ill lhe' hyd r ocele, a nd th e ope n­
in"" mude ill this (' IIS C led to II perman en t lymph fis tula . 

Wh eu inflammntorv symptoms O( '( 'lII' with hydrocele the 
a t tnr-ks ure simila r ill gonera l chu rnctcr , f r equency a nd dura­
t ion to a ttacks of filurin l lvmphnusrltis of the limbs. The 
f OCIlI poi nt!'! of prima ry and mO!'1 severe pa in also show va ria­
t ion 11 :-; i ll fln- limb»: thov a re commonly in the regi on of the 
epididymis , hut they are nhw obse rved in the spermatic eord 
or the UPPl'!' pur t of the scrotum. 

Slight degrees of elephu nfiasis of th e scrotum a re not 
uncommon in P uer to Rico, hut in the p resr-ut studies only 
three cas es were observed . La rgo elephnntoid g-rowths in 
thi s urea, such li S 1\1"f' S(,f'1I in ' Vest Af'rica and P olynesi a, 
uppoar to be very rnre. This is espec ial ly int eresti ng in view 
of Dumont 's aeconnt of g iguntie g rowths in 1R76. The older 
clinleiu ns of P uerto Ri co a rt" of flu- opinion that tr ue ele­
pha nt iusis of th e scro tum is rarer in the I sland th a n it was 
some dwudce IIg' O and that it does no t reach tho di men sion s 
1111('0 obse rved h~' thorn. It mny be that. the liberati on of the 
sla ves i ll t he nineteenth centu ry lee] to bet ter economic con­
d it ions with tho r esult ing lise of more clot hing and g re ater 
pro tect ion of thes e parts. 

Clil/ical Sigll,If A ssociated with th e Deoetopment of lly­
d ,.ocele.- Hydl'(J C' t' ]f' ilol frequent ly associated with local and 
cousf it uf ionnl signs of inflamma to ry re act ion. Usua lly tho 
cour se of the att ack is si mila r to thut observed in uttaeks of 
lym phu ngi tl s in the limh, and , a s in these attacks, th e symp­
toms in the scrot um may he very mild und may become m ilder 
with subsequent at tacks. Al so, as seen in prima ry el('­
phautiasi s, consfi tntl onul an d Iooal inflam matory sig-ns may 
]-)(' absent when swelling first appea rs , hu t ma y develop sub­
eeqncntly. I II II la rge pe reontnge of cuses hydroc ele muy 
devel op without any local 0 1" gene ra l symptoms non even 
become w{'11 ma rked without tho patien t 's ht·iug' cons cious 
of it . . 

CHYlxRu .- While chyl uria often begins wit hout warning. 
in somo cases there ma y be any of the prodromal s igns a s­
socia ted with lympha ngit is. The commonest is pai n or aching 
in the kidney region, a nd when the chyluria conies f'rom only 
one urete r the positio n of p rod romal pain may indicate the 
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..ide affected. Chyluria mar I.w ushered ill by ull tln- febrile 
phenomena associa ted with lymphangitis including abdominal 
pai n, especially in the lower quad rants . These symptoms 
usually pass off in two or three duys, but th e chyluria pe rs ists . 

1<'lsTuw,-only eight cases of fistula were seen in the 
course of these studies, which suggests that the cond ition is 
fa r from common. It see ms to be geuerul ly associated with 
«mnll lvm phutlc vu rl ces. I II 0 11t:' CUSt' , ill which there wer e re­
cur -r -i ng attacks of lymphung'iti s, tim fi stula formed between 
th e attacks; ill unother it resulted from operative procedure: 
while in s t ill an oth er it developed us Ow result of the pa ­
tient 's «erutching the urea. T he opening was alwa ys small 
a nd simple, the edges being clea r cut und not rai sed . Th e 
fluid, when obtainable. was lym ph and contained lymphocytes, 
but in 110 ('USC microfllnr iae. Relief of the clinical phen om­
ena was uoticeahle in one only of the eight eases. In two 
it was a ssociated with lymphat ic glnnds : in six it lay in the 
lower part of the limb far removed Iro m them. 

Exudation of lymph, without fistula formation, occurred 
in some cases as the r esult of scratchi ng during convalescence 
or between attacks. 

V ARICOS K LYMPHATIC VESSEI.s.-Thig condition was no t en­
counte red in Puerto Rico, although it doubtless occurs there 
as it does in other Caribbean Isl ands. 

All f:~O\· .u!lx.-Adeno'~ Tix, known also 88 va ricose glands 
a nd lym phnd enocele, is described in va rio us tex tbooks aMbe­
ing very common in fila rial countries. In describing the 
symptomatology, Rahr states th a t the swelli ng of the glan ds 
slowly subs ides when the patient is in th e recumbent positi on 
and slowly returns when the erect posi tion is resumed, ByaID 
and Archibald state that on palpation the swellings give the 
impression of coiled ruhber tubes which colla pse on firm 
pressure or on p ro longed dor sal decubitus. Stitt a1 1".0 men­
ti ons the red uction of the swelling on lying down . All of 
th ese writers r efer to the withd rawal, on pun cture. of fluid 
that may or may not contai n microfilarial'. Such definite 
acco unts of this condition a re given that there is no question 
of its being a certain and important clinical enti ty which is 
frequently observed in some countries, Nevertheless in these 
studies the condition was not observed; a considerable number 
of persons b'ad either single enlarged glands in the groin 

. . 
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or masses of such in this situation, but in no case wa s ad eno­
varix found. These glands were invuriuhly hard and firm . 
On light pressure there seemed to be a fat cove ring, hut 
firmer manipulation re vealed the presence of compact glands 
within . Furthermore, p rolonged pressure did not affect the 
size of the mass and it d id nut diminish in the recumbent 
position. Histological s tud ies in many cases showed that 
although there was dilatation and hypert rop hy of lymph 
vessels in nnd around the glands, the vessel cha nges were 
never such as to be detected clinica lly. In brief, while en­
larged glands were very frequently fou nd in Puerto Ri co, th e 
varicose condition, so COJlll IlOIl elsewhere, was rare. One case 
of true varicose groin glands was see n in New York in one 
who came from another island in the Ca r -i bbean. 

Cmuu:xT.---iIn th e foregoing description of clinica l filari­
asis it should be noted that with all th e obstructive phenomena 
of this infection we find a SCt.I Ul' II (,'l' at' unulogou« condit ions . 
Whether we are consi de ring elephantiaais, hyd rocele, chylu­
ria, chronicully enla rged glands. va rico se lymphatic vessels , 
ndenovarix 01" fi stula we find thn t : 

1.� These conditi ons may develop without /lny eonst ltntlonel 
signs or local inflammat ion. 

2. Inflammatory r eaction may occur after they ha ve developed. 
3.� They may first appear in association with local inflammation 

and feb rile d isturbances. 
4.� They may appear only after recu rre nt attacks of inflam­

mation. 
5. They� may continue after a cessation of all inflammatory 

recu rrences. 
6.� They may continue during long intermissions in the inflam­

matory recurrences. 
7. Thcy may cease to progress afte r cessation of inftamm ation. 

In cond itions which a re a ssociated with R number of para­
sites located in various pceition e in th e tissues it is not sur­
prising that, while in all easel' there are similar it ies in the 
clinical picture, g reat variation s occur . In any particular 
filarial Infection one find s mild and severe manifestations 
with rar e and f requent rec urrences, hut the final results will 
depend on the number and position of th e parasites. It 
should he obvious then that each case requires ca reful indi ­
vidual study, and that the efficacy of therapeutic or surgica l 
measures depends on locat ing the active center of the disease. 


