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During former yean) that forru of treponemiasls known 
18 yaws, fra mboesia, bubns, or pian, was r egarded in P uerto 
Rico as a medical curi osity. It was known that cases of the 

lsease could he found in n coastal community in the north. 
tern part of the I sland, and inter ested physicians sought 
.cuts there when they were required fo r s tudy or demon ­
ticns, hut no effort was made to eradicate the infection 

or to locate other affected communit ies. 
It was recognized from general clinical observations that 

e disease was not a serious problem to the I sland, and th e 
dies of Costa llandry 1, 2 on th e " russermann react ion in 

e general populati on gave additional evidence of this fuct. 
ional cases of the disease were also now and then found 

Coamo, Pefiuelas and Carolina . 
Historians all agree that yaws was introduced into thi s 

land with the Negro slaves who wer e imported fr om the 
rKfrican coast dur ing the second and third decades of the 
sIXteenth century 3, f, and who, on arrival, transmitted it to 
the other Negroes in the slave colonies and to all Eur opeans 
or natives who caine in contact with those affected. Th e 
iaease was well recognized at the time, and there arc ac­

curate description s of the characteri sti c lesions and the many 
names in vogue for the different skin manifesta tions (f/u illda.<;, 
ca"grejos, clavos, .flema salada, savan.as, and izas ) f. When 
slave trading was discontinued (1865), the disea se began to 
decline very rapidly and appeared only in small localized 
endemic foci here and there throughout the I sland f . 

In 1510, an epidemic disease, mal galliclt8, made its ap­
pearance in the Island, attacking Loth Indians and Spania rds. 
This disease was known as buba.<;, a name which was later 
used to designate yawl'! or Framboesia tropica 6 . 
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During the years 1902 and 1903 there was an exte nsive 
epidemic of yaws amo ng the children attending the rura l 
schools of Jobos, in the municipality of Isabela in the north­
western cor ner of the Island, but this was mistaken for 
syphilis. However, tr ea tment with potassium iodide 8mI in­
ternal mercury medicatio n, together with exte rnal applica­
tions of mercury salta, produced good results. From 1003 to 
1917, no a ttention was cal led to the disease in this sectio n. 

In 1917, F ont y Gui llot, and Hernandez ' presented 8 

clinical and bacterio logical study of a number oC cases of 
yawl'l which occurred in this same rural district (.Iohos) of 
the municipality of Isabela, The article is illustrated with 
pictures of th e lesions in the different stages of the di sease 
and of Spirochaeta perteeue isolated from one of the pa tients. 

Two eas el! were reported by the office r of heal th of Isebela. 
s fh'r which 8 study was begun and ahout 40 eases of th e 
disease were found. Eleven of these were transferred to the 
Isolat ion Hospita l of the Health Department of Puerto Rico 
at San Juan and constitu ted the bas is for the study carried 
ouL 

In 1931 a complaint was r eceived by tbe Commissione r of 
Health fr om a resident of a community in the hill s, called 
Rio Abajo of Utuado, sta ti ng that many easea of bubas had 
developed in th e child ren of the school and that in r ecent 
months th e disease had been sp reading throughout the com­
munity. Dr. ~r. Roman Benitez wag directed to invest igate, 
and he mad e a diagnosis of framboesia, showing that the 
disease had been present for years, and es tima ting that th en ' 
were then at least eighty active cas es in the community, many 
of them in school children. 

A reconnaissance wa s first mad e by an exper -ienced sani­
tary inspector for the purpose of outli ning the zone in which 
the di seaee existed. This W8JI. immediately followed b)' a 
census of th e ent ire population of th e affected area, which 
appeared to cover not more th an four or five "'qua rf! miles. Tn 
thi s census th e sanitary in spector noted, in each household 
visited. whether th ere was a historv of vaws in the fam ily 
and wheth er there were patients with act ive lesions. This in­
formatio n was used as a guide by th e ph ysician s and nurses 
for summoning patients for examination and treatment, since 
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it was impossible for the treatment staff to make house to 
house visits at that time. The census showed a population 
of 1,091 persons. Examination and treatment with -neoars­
phenamine were undertaken by the public health unit of 
Adjuntas and Utuado, of which one of us (J .B.G.) , is medical 
officer . The control of yaws was only one item in the pro­
gram, and a maximum of only one day each week could Ill;' 
given to the work hy one physician "and two nurses. 

The plan followed-a modification of the intensive method 
for treating hookworm disease introduced by Howard in 
British Guiana in 1914 1-was based on careful examination 
of the entire population and treatment of all infected persons 
with neoarsphenamine. Unfor tunately, it was not practicable, 
with the facilities available, to perform a Wassermann test 
en every per son, but special effor t was made to perform thi s 
test on every member of the families in which cases of yaws 
were found. Treatment and reexamin ati ons were carried on, 
more or less continuously, from Sept ember 1931, to July 
1932. In September 1932, a house to house survey was made 
of the entire area by a physician, Dr. P. K. Xair, and a nurse. 
The condition of each patient was record ed, and " ·815lSermann 
tests were made; nine recurrences and ten new eases were 
found . Treatment was begun immediately afte rward and 
was continued for about three months. In 1933 another 
house to house survey was made by Dr. Luang Bhayung and 
a nurse. Thi s was followed by treatment of activ e cases, 
hut the number remaining was small. A fourth survey was 
made in F ebruary and March, 1934, by one of us (J.B.G.) . 
In thi s survey specimens of blood were taken from as many 
persons, other than patients, as was possible. Nine persons 
with active yaws lesions wer e found . 

The purpose of this report is to show me results of the 
survey of 1934 and the progress made up to that time, giving 
special attention t o the effect of neoarsphenamin e used alone 
in the treatment of yaws. 

. There was some disadvantage in the fact that ther e were 
no facilities for hospitalization, and patient s had to return 
to their homes in the hills immediately afte r treatment. F or 
some, this meant fording a stream of considerable size and 
swiftness and a climb of 1,500 feet up the steep slopes. There­
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fore, the dosage of neoarsphenamine was kept ruther lower 
than is customary in general practice, 0.6 gm. being as :t 

rule the largest 110se used. Th e first serie s of inj ection!' 
given to each patient began with a small dose and incr eased 
in accordance with the weight of the patient and his apparent 
tolerance. Xo case!" of acute illness occur red as a result of 
treatment. Albuminuria appeared in a few case s anti in 
these instances treatment was temporarily suspended. 

I n the analysis of results for thi s report, those eases for 
which th ere was reasonably complete informat ion are con­
sidered as a separate group. Unfor tunately, not all these 
patients had Wassermann tests in both 1931 and 1934. 

The lesions found are not classified in thi s report, nor ure 
recurrences. F'igures 1, 2, and 3, show some typical lesions 
encountered during the study. Th e certainty with which 
obvious lesions disappear has been sufficiently emphas ized hy 
other-s. The disappearance of lesions in man )" of our patient s 
was much slower than experi ence elsewhere would have led 
us to expect, but persiste nce invariably led to success. 

S EROLQGICAL ST UDIES 

In the present study, both the Wassermann and the Kahn 
tests were employed. In the Kahn tests we followed the 
class ical technique. In the \Vassermann test we used the 
techniqu e descri bed hy one of us (Costa Mandry) in recent 
studies on the \ Vasliermann reaction in Pu erto Rico I_ Z. In 
thi s techniqu e a 0.4 per cent coleaterinized antigen is em­
ployed and the fixati on period consists of two hours in the 
ice box and one half hour in the water bath at 37°C. 

In the survey of 1931, patients and others Irom whom 
blood was to be collected wer e assembled in a school on davs 
previou sly appointed. Tn the survey of 1934, some bl o~d 
specimens wer e taken in the homes. Transportation was a 
serious problem, since the area was located about 75 miles 
from the laboratory and 20 miles from the railroad. Tn the 
early stages of the work many specimens were lost because 
of delay in renohing the laboratory, hut thi s difficulty was 
overcome by sending a messenger direct to the laborat ory R." 

soon as the specimens were taken. The expense W8 !' ineig­
nificant in comparison with the other cost s involved. 



YAW' . PrtmaTJ' or ill.itial lesion ot U1e leC. 

Ya ws. Soconda1'7 lesions ot the arm. 



y.... T yp1ul ICII loWl (1UIi.ja, d .. ...n ) on the 
plantar . ur rac:e or the foot. 

y... . Seconda ry les iollll abou t the face. 



T HE lNTE.""'SlVE llXTUOD OF OObo"TROL APPLIED TO YAWS 9 5 

DISC USSlO Y 

It is 8 w(·11 known and established fact that th e Wasser­
rnunn reac tio n is positive in the majority of yaws pat ients. 
In CHIi' study I)f 94 persons, each of whom showed manifest 
lesions of tl lP d isea se. 78.2 percent gave a posi ti ve Wasser, 
man n reacti on. T hree yean, later the w eesen nen» and 
Kuhn t f' ~t~ were- repea ted on G.j of these patients who had 
Ilt"t'n t reated and kep t under observation. The w asserman » 
reacti on was positive in :>6.9 pe rcent {T ables 1 and 2). This 
ind ica tes that , despit e repeated treatment with arseni c sal ts, 
the Wnsflerms nn reaction pe rsisted as positive in over ;,0 
percent of the patients, notwithstandi ng' the disappenranee of 
clinical manifestations of yaws. T able S shows the r esults 

T u u: x e. I 

PER."'OXl'l IlA VIXG ACTln: YAWS LF-"IO~ S IS 1931, CL.o\SSIF IED BY WAS­
SE IU IAl"X RE.-\CTIOX Bt l''()RE TREAT ME.'IT AND I N 1934 

W_ m.....n K.c1!011 

T _ ' 
Sumber 
~r _ 

........~ 11 .... 

PoIlU... 

ODe« T ...o T..... ...... YVUf p ,," 
T" _.......... 

,a, ,,,. ,a, ,~ - ­ ,a, ,a. -­-­ ,a, ,~ 

~ l aIaI .. 67 12 21 10 6 " 10 21 

Fem&ltw ZI 6 7 3 • 15 s , 
Tow .. . .. eo " I 13 10 ,. ZI 2 29 

of th e \\' ussernumn reacti ons in person s with a histor-y aug­
gestive of yuws hnt withou t active lesions of th e d isease, 
!wfor c treatment was begu n nnrl again in 1U34. T hC' study 
Ill' the W nssermann reacti on in the general populati on where 
the disease was endemic, showed r esults more or lese simila r 
to those nhta illl'II during th e same vear in u survev of til t' 
WU81'CrmUnn reactio ns of the population of the rural zone 
of Puerto Hk-o. curr-ied out hy one of us (Costa ~I nlldry) . 

Table fi shows the perce ntage of poaitive reac tion s to the 
Wassermann and the Kahn tes ts in the different rural mu ­
nicipalit ies of Puerto Rico in which the survey was ca r -ried 
out . T wo munic ipali ties. Adjuntas {Guaya bo Dulce ) and 
Arecibo (Esperunza), were in close proxi mity to Rio Abujc , 
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T ABLE No. II 

PERSONS TREATED, CLASSU IED BY NU MBER OF TREAT'-I ENT S AN D 
LAST WAs..<;E.RMANN. REACTION 

.\lter SCveQ to Alt er M"", 
.-I. n~ r 0"" to Six T,...,l ve th~Q T ....~l v~ 

T r811tments Treat ments Tr""tmellt.,.......� 
He'lllIt ,,! WRl<Sennann Re!ICtlo,,! 'Male Fema l., Male Female M"l~ F~maJe 

t~ •
, , l~~ , ~~ 

a .-".a , I • , 
~!!
• , 

~ •0 ~tI ~ 

" e, Z Z z Z Z Z 
- -- .- - - - - - - --I- - - ­

Negative . ... . . .. . . .. . . . . 44 45 12 50 8 53 17' 46 I 20 3 43 3 33 
--

Positi ve (+ oe + +)... ....... 17 17 4 16 3 so 6 16 1 ar 1 14 2 22� 

(+++ or ++++) ..... .... . 36 37 8 33 4 37 14 38 3 60 e 43 4 46� 

No Teat . .. . .. .. . . .. 7 6 5 17 2 II 1 . .. .. . .. 

37 _ +Total . . . .. . . . .. . . . . .. . . . . lIH .. . 20 . 17 5 . 7 . . . . 
, 1 

TABU No. In 

PERSONS WI T H HlSTOHV SUGGESTIVE OF YAWS BUT WITHOUT ACTIVE 
LE SIOS S I N 1931, CLASS iFIED BY WASS ERMASN R EACTION BEFORE 
TREATMENT AND IN 1934 

W""oermanll Reactlon 

PQSit ive 

Number 
01 Ca_ 

Ne~"tive 
One or Two Thr"" or 

T e. t Not 
Performed 

,, ~ Four P lu. 

1911 ' OM 'M' , ~ 193t 

~~ Males . . . . . .. .. .... 23 0 8 12 2 II 0 13 
-i-

Fema les . .. .......... 

To tal . . .. . . .. .. , 

11 

34 

1 

1 

2 

IO 

• 1 -:-
18 I 3 

4 

15 

1 

1 

7 

eo 
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where ya wl'! was endemic. T he \Ynssennann a nd K ahn reae­
tions am ong these groups were very close in their positive 
figures to those ohtained from the population f ree from 
ruunifestutions of yawlol in Hio Abejo, exce pt in the age group 
j to 14 yea rs , in which the. positive percentage was higher 
in Hio Aba jo. It was in this age group that the majority 
of eases of yaws occu rred in this municipali ty. 

The numbe r of cases under observation in this s tudy i:o: 
not la rge enough to serve as a basis for definite conclusions, 
but a hrief a na lysis may se rve ns a guide fo r the conduct of 
future control measures. 

Inn communi ty with a tota l cens us of 1,091, active lesions, 
diagnosed as those of yaw s, were found in 94 persons. In 
addition 34 persons were found to .have a history suggesti ve 
of ~"aW Il but no ac tive manifes tat ions of th e di sease. The 
Ww s<.' rmnnn test W8lo1 performed on 517 pe rson" , of whom 
411 gave negative reac tion s, 32 gave react ions of one or two 
plus, an d 74 gave reactions of three or four pl us. T hese 
resu lt" are compa red with those obtained in Costa Mandry's 
study of the ge neral population a nd of two r ural communities 
neur the one s tud ied, in which living an d socia l condit ions 
were simila r (T ables 4 and 5). 

Tubles 1 a nd 2, showing the Wasser man n re action of 
treated persons demons t ra te clear ly that opt imi sm ba sed on 
th e di suppenrance of clinica l s igns of yaws is not justi fied. 
Af'ter thirty months of cons is tent effor ts at treatment, a t 
leas t !l:-i persona among- th e 104 treated s till showed positive 
\Vusserma nn renr-t ion s. The reactions am ong pe rsons who 
hud had twelv e or more treatments were not significantly 
differ ent f rom th ose of persons who had had fewer treatments. 

It must be eoneluded thut, to rid a community of this 
infection, s till more in ten siv e effor ts must be directed to trent­
ment of the known eases. Conclus ions on epidemiology ill 
this zone must he left for fur the r s tudy. It ca n be sa id th nt 
the infection appea rs to have been present for many yea r" 
and to have spread in Families, the a ppearan ce of one case 
leading to othe rs among' in ti mate contac ts. It a ppears al so 
that the school ha s se rved as a cent ral po int of d is tribu ti on. 
for ma ny first infect ion s in famil ies new in the conunuuity 
occurred in schoo l children. 
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T48U No. t v 

RESULTS OF TilE WAS.<iER;<.IAN:i AND KAli N H E AcrIO~ S I~ T HE UXSE· 
LECTED RCRAL I XIIABIT AXTR OF PUERTO RI CO A~D T HE I~UA81 ­

TA:-I"1'8 OF Ri a AB.U O WIT II NO CLIN ICAL MANIFEST ATI ONS OF YAWS 
BEFORE PUBLI C HEALTH MEA SURES WE RE I NSTIT UTED I N 1931 AND 
AGAIN IN 1934 

P......nl of p.wtlve RllKCtiolU 

it lo Abaj o--Utw.do 
,~• .Il.P Groups In Yellu T_ Un....J"""ed 
R~ lott"b j · 
t"nto Utu ", lo t~ l l lI h . h(lII n,," frn Inbllhlta nU 
E xclllded 1113 1 ,a, ,­- - - - _ . - - - - ­

W&B8. . . .... .... ........ 3 3.1 
Under 7. . . . . ................� 

Ka.hn . . . . .. .. .. . .. . .. .. 3.1 3.1� 

Wa..... . . . . . . 1.72 9 . '� 
7- 14 .. .. . . . . . . ............. 

. Kabn .... . . 23 8.1 ' .8 

W_ . . .. . . . 3. 96 10.7� 
15--19 .. . . .. . . . . . . .. ..... . . .� 

Kahn . . . . . . ' .24 3 .11 1:J.3 

W_ . . . .... 659 6.3 7.'� 
20-----44 .•. . .. .• .•..•• .•..•. • • 

Kah• . . .. .. 6." 5.5 7 .' 

W..... . . . . 8 .U ' .8 8 .' 
Over 44 .. . . . . . . . . .. . . . . . . . . . 

Kahn ... . . 8 .91 ... 8 .' 

,,,........... 7 ''03 .1 
All ..... .......... .........� 

Ka.hn . •.••• 5.3 7 . .4 

'I'able 6 shows the results of the 'Yassermann test in 1934 
In persons who gave n negative reaction in the fi rs t survey 
of 1 ~31. 
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T AB"" S o. Y 

Pru'ITI VE WASSER~U.NS .\~D KAHS R.E.4.C'no~s .4.l10 XG T HE RURAL 
POprWTION IX OI FTEREXT llU~"lCIP.\L1TI E.'S Dl Pt'ERTO RIOO 

..........uai'...u...� 
:Sll mt« 01 

MlIlI lri~l,. ...... D:.tm• T_......... ,,-­ .... 
AKUadilla •• • . . . . . . .. . . AS\I_I.. . . .. - .... see &.28 7 .21� 

Ar«ibo- . . . ..... .. &penDu. . .. - ........ .. 322 &.110� ... 
C.ruu .. . . .. . . ...... . BoriDqufll. •... .. . . . . . . . . ". 6 .00 600� 

Adj .... taa- . ....... G_,.bo J>.k", . . . . . . . .. :m 2." 276� 

lIu.-o.. ...... . ... . . Candelen.t. . • . • • . • . . • • • • eoa 5 .91 6 .40� 

Rlo Piedru.. . . . . . . . . . . A~ . .. . ... 337 ....� •" LobA • •• • • • •••• • . • •.. . -MeoJiaDta A1t&. . .. . . . .. 6 .11 6.""'" 
Total • • _. . . . . . . . ..� ........................ 1, lIO& &.1Xl &.30� 

• Run.! ueu ill de.. prnimit,. to Utuado (Rio At.,jo) 

TABU S o. VI 

RF.8ULTS OF TH E� WA 88ER MA~N TF.ST I N 1934 OS" PF.R~~ S WHO O,4.VE 
A S EGATIVE RF.ACTIOS IS 1931 

, 
MlI'IUll,1 '" Te-t 1m 

Xumhrr 0' POlIch , T_.
N."." Xeptln T wo ..- T hIw W.-mon n ..~ A.,.l\llblt 

AI.leI .. . . . . . . . . . . . . . . . . . . . .. 180 se I 23� 

. ·emlllal . . . . .. . . . . . . , . . . . . . . . 211 72 1 138� 

Tot . l ....... .. ....... . .. 311l 128 2 281� 

Tuhle 7 shows th e results of th e \Va~ ~e rmann tests in 8 

group or inhabitants on whom the test was not performed in 
1931. 
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T....LI: xo. VII 

W.....SSERMA NN REA CTIO~S IS 1934 OF PER80l'Oti OS WHOM T HE T EST 
WAS NOT OO .SE IX. 1931 

R-'t." T-. 

Nulll ..... .. I P_,l.-. 
T~ 

Neratl.... 
o~~ S o """..T ..o Pluo -~ ." ,..aIlabil,- ..... 

-..,Maim , ... .... 213 I 2 "" 
F...w-.._ 299 .. _ ... ..... , m'" ,

T~ . .. . . . . 572 5 .ea'''' 
Table 8 shows the r esults of the 'V a.~ s enn 8n n t ests on pe r­

sons in whom yaws a ppear ed a ft er the Iirat su rvey of 1931. 

T........ xe, vm� 
W~ER..\IA~N REA CTIO~ ON CASES WHI CH API'EAIl ED Sl' HSEQUEST 

TO SURVEYOr 1931 

,w, ,- ,­
:iUIIl- S ep_ s . ~ ..... .. ..I· S o :i..... S o """-

-
.~-... Un Un T~ I i., Ih' T~ Un Un T~ 

MaIN ....... . 7 • ...... 3 3 2 2 2 2 ,� 
Fem. I• . . . . . . 7 5 ...... 1 2 2 3 3 2 2 

Tot . 1. .. , .. ...... 5 5 5 

SIDI MAR Y 

1. A study of endemic yaws i ll u rural community of 
Puerto Rico a nd the results of the Intenaive method of cont ro l 
are here presented. The number of eases s tudied is not la rge 
enough to ser ve us a basis fo r definite conclusions. 

2. A positive W'as sermann reacti on wa ll ohtuined in 78 
percent of pe rsons with definite manifestat ions of ) 'RWS lind 
in 10.5 percent of persons with a history of havi ng had the 
di sease but with no clinical manifestations at the time of 
exam ination, 

3. About 50 percent of th e persons who originally IU1I1 
clinical manifestations of ya ws gave a posit ive " "as8ermann 
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reaction after three yea rs of intensive trea tment wi th neo­
a rsphenamine and aiter all clinical evidence of the disease 
had di sappeared. 

4. As evidence of the cure of the infection , the mere 
d isa ppea ran ce of the lesions has no value; therefore, efforts 
to cont ro l the di sease mu st be bused on frequent sero logica l 
examina tions of the hlood. 

5. All the evidence brought out in this study indicates that 
intimate contact ill the most important factor in the transmis­
sion of yaws. 

6. ~ I ore intensiv e treatment mus t he directed toward the 
known cases to rid the community of the infection. 
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