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In studying the epidemiology of any disease in which there are 
produced anatomical changes, more or less characteristic and ' per­
manent, tJIC� autopsy is a most valuable aiel. This is strikingly true 
in chronic infections such as t.uhercu losis. leprosy, schistosom iasis, 
and tt-iehiniusis, where even a healed lesion may persist for years 
with unmistakahle evidence of its etiology. 

In II newly investigated terr-itory th e uutopsy may not only SIIP­

ply important. data as to the incidence or t uberculosis, but it will 
also aid in determining t.he character of the Pl'OCPSS, thus throwing 
light on the degree of resistance of the people to the infection. 

In Porto Rico it has been recognized for some years that tuber­
culosis was one of the most ser ious of th e island ' )oj public health prob­
lems, hut. 3 thorough survey of conditions has not yet been made. 
The series of studies of which this is the second, represents an etrolt 
to determine the exte nt and the eharuetei-isti es of th e infection as it 
occurs here. 

The observations in this study are based upon th e findings in 124 
autopsies and 1,000 surgical specimens received in the Pathological 
Labot-atory of the Sehool 01' Tropical Medicine, 

In interpret ing these findings, some standard of comparison was 
sought in the way 01' a similar numher of cases from a representative 
medical center in cont inen tal United States. A series of autopsies 
done in New Haven, Conn., was chosen for this purpose, first, be­
cause t11e records happened to he available, and second as regards 
interest in tuberculosis, method of study, cte. 

\Ve are indebted to Dr. M. C. Wintermitz, Dean and Professor 
of Pathology in the Yale School of Medicine for permission to USe 
the autopsy records of his department." 

'0ne or a serie. of studies made under the direction of Dr. Haven l :menon in .. 
COUr.e on "Public Ilealth Problems" g iven Ilt the School of Tro)l;clll Medicine ill 
:March, 1!J28. 

, An intere.tinl': pllthologic,,) .tully of tubercu.loaia in the N'ew Haven Hospital mnterts l 
will be found in an artir,]e by Dr. L 'Va8on, "Tuhereu losla hlsjons in s ix hundred au­j 

topsi",". Trans . Eighteenth Annual :ld:eetinlr. Xat. 'I'be. A••n ., Washinlrlon. 1922. 
U 
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Data from the two series in respect to age, sex, character of 
lesion's, ete., have been arranged in tabular form. (See 'l'ahles I, 
II, III and IV.) 

TABLE I 

COMPARATIVE STUDY OF TUBERCULOUS LESIONS FOUND AT 
AUTOPSY IN PORTO RICO AND NEW HAVEN 

Cu.~,.~ in Ca!'te~ in 
Type of Le-sion 

-----------:-------­- - - -
Porto Rico 

series 
New Haven 

series--1­-----­
Chronic pulmonary tuberculosis . ](I :1 
Miliary tubercul osis , + • • • •• • • • •• • •• •• • 1 2 
Tuberculous pneumonia ~ ........ . . . ... .. • .•.. . .. .... . . . . . ... _. . . .. 1 ..... ..... .. 
Healed tuberculous foci ill lunz .. • .. . •... . . .. .. . . . . . . . .. . .. ... . ... . II 7 
Tuberculous foci in lymph node. . _ . 14 7 
Other definite tuberculous lesions, including peritonitis and meninaitis . . 3 
Probable tuberculous Icsinns including scars in apices and apical pleural 

adhesions ... .. . . . . . .. . . . .. . . . • . . . .. . . .. . . . .. ... . . .. . , .. , . 27 40 
Csses with no definite or probable tuberculous lcsious _. _ . 62 63 

1- ---1- ---­
Total number of autopaiea 124 124 

TABLE II 

SEX OF AUTOPSIED CASES 

Tuberculous Cases Non-Tuberculous CU8ef1 
Sex 

Portu Ric o N ew Haven Porto TUr" New Haven 

Male ..... ..... ........... .. - ..~ ... _. . . 61 41 5.> 52� 

Female . .. ...... . ........ __ .. . ......... 11 20 25 39� 

Totol. . .. •. ..... . . .. .. . ..• . • .. . ...... 62 En so 91� 

T.-I.BI.E III 

SEX AND AGE OF TUBERCULOUS CASES 

Porto Rico Series New Haven Series 
Age 

Males Females Mn le'! FeIlUlI"" 
I 

1-19 3 2 2 I>···· ······ ··· ·· ······ ··········· ·1 
20-39 ...... .... ···· 21 7 10 ~
 ··· ··· ·· · ·· ········ 1� 
40-59 .. .......... ... ..... ..... ...... .. 18 1 13 6­

60- ...... ..... .... ...... ....... ........ 8 1 16 3:� 

Age unknown . ...... ... .. . . . .. .. . .. ... . 1 ....... .. ... .. . ... . ... .. . ... ... . .. . . .� 

Total .. ..... ..... .. .. .. .... ......... ,';1 11 41� 2() 

http:Totol....�...............�.�
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TABLE IV� 

INCIDENCE OF TUBERCULOSIS AT VARIOUS AGES� 

Tubnrculoua C!t.~e=J Non-Tuberculous (''''Oe! Total AutcpsiesI� 
A/l:ft 

Portn Rieo Ixew-TII\V~n Porto Rien New Haven Porto Rien New Haven 

1-10 .. . . . . .. 5 8 3t 52 30 60 

:!O-3!l . . . , . . .. 1 ~il 15 26 10 54 25 

40-50 .. ... . .. I H) III III 18 3, 37 

60-79 ....•. . . j 9 18 2 10 - 11 28 

Srl . .. .. ... .. .... .... .. .. I 

Unknown 1 . . , . . . . . . . . ... ..I 1 

'rotal . . . . liZ I 61 

2 

1 

1IO 

t 

. . . . . . . . . . . . 
91 

2 

2 

HZ 

:l 

. .. . .. . .. ... 
152 

NOTE: There were 25 stillbirths and young infants in the series of New 
Haven autopsies as compared with eight in the Porto Rico series, 

Iu the Porto Rico series there were ten autopsies which were 
incomplete, with insufficient records respecting the thorax, and eight 
autopsies on stillbirths or infants under three months of age. These 
-eightcen cases were omitted in making up Table 1. 'I'o secure a 
-similm' number of eases for the New Haven series 152 consecutive 
nutopxies done ill 1!J21-22 were reviewed, of which three were in­
'complete and twenty-five were stillbirths of infants under three 
months. The autopsies in the New Haven series were done in the 
New Haven Hospital, a general hospital affiliatctl 'with Yale l\fedieal 
School , the pathological department of the Iatter being responsible 
for the hospital autopsy service, (It. should be mentioned that the 
New Haven Hospital does not admit open eases of tuherculosis.) 
- 'l'he Porto Ri(~O autopsies were performed in small general hospitals 

-of San .Iuan and oth er towns of the Island, the majority. however, 
in the I'rcshyte1'ian Hospital and in the San Juan :\Tunicipal Hos­
pital. .The!'!' were no autopsies in special hospitals or sanatoriums 
'for tuhereuloxis. Th e casps from the Presbyterian Hospital were 
-done between :\Tay 1:3, In2fi and May ]4, ]!)2R In this two-year 
period there wer e 2,474 hospital admissions and 89 deaths. Of the 89 
deaths, 61. 01' i)(i per cent, came to autopsy. Although it is the 
llOlicy of the hospitu! to admit no tuberculous patients, twenty of 
the autopsies in this series, showed definite, though Iimited tuber­
culosis lesions. In onlv onc, however, a case of sprue complicated 
lly a tuberculous pneumonia. was the infection suffleiently extensive 
to he considered it eontrihutory cause of death. 

In the ]24 cases autopsied there were 62 in which a probable 



EPIDI·;~nOLOGY OF T ' BEUCULOSIS IX P ORTO RI CO 11 

tuberculous lesion was found. In thirty-seven cltses hookworms were 
encountered. and in ton there was evide nce of malaria. These 
figures <Ire giv en because tho t hre e maladies-c-tuherculosis, uncinarl­
asis, and malaria,-nre oft en ref'errcd to as Porto Ri co's IIIOst se r ious 
health problems, However , it is not possi ble to draw ally con clusions 
as to th e relut ive f requency of the three infections s ince hea led tu­
berculosis leaves its mark, whereas a cure d hookworm in l"pdion leaves 
110 trace, and it is It recogn ized fact that ruularial pigment, often 
the only anatomic evidence of paludism. may di sappear entirely 
£1'0111 the organs. 

Tn Ta ble 1 we not e I! fa ir degree of simi la rity in t.he find ings in 
the two series, or the \24 eases in t he New Haven scr ips (j:l showed 
llO definite or probable tubercul ous lesions wh ile in t he P orto Rico 
series sixty-two sh owed lIO such lesions. Probabl e les ions (ap ical 
scars and adhesions) were recorded in forty-one of the Now Haven 
cases and in only tw enty -seven of the Porto Hieo ser ies, th ere being 
thirty-five su ch cases. as compared with twenty-one in the ' New 
Haven group. ( Doubt ful lesions, such as gene ral pleural alhesions, 
non -api cal searri ng of th e lung, ete ., present, of course, ill both 
seri es, hav e IIOt heen cons ide red , as having 110 spec ial significance 
in this study. ) 

The division of the ('ns!:'':; as to SPX lind age groups IIMs \)(,1'11 found 
instructive in tuberculosis surveys, and while our numbers are too 
small for su ch studies the data lire submitted for what th ('~' may he 
worth, 

Ta hIe II shows t hat in the Porto Rico series t here wer e ninety 
nil n and thirty- four wom en: that is, about three to one, wh ile muong 
the tuberculosis eases alon e in this sel'ieR there .wcre almost five men 
to 0111' woman. In till' enti re New Haven series t he ratio or men 
to women was upproximately three to two and there wert ! practically 
two men to every woman in whi ch lesions could he demonstrated. 
Thus in eac h series th e men suffered 11101'1' from tuberculosis than 
t he women hut in Porto Rico the diff er en ce was greater. III st udy­
ing the ag e groups, Table rrr shows that in th e Porto Rico series 
the male's of tho age g-roups twenty to thirtv-nine IIl1d forty to 
fifty-nine wer e much more often affc~ted. In tile New Haven s~ries 
th e distribution showed no su ch sex variat ion in any of the ag e 
groups except. in t hose over sixty. 

Th e only other findings in 'I'ables IT, ITr and I V worthy or nota 
is that, excludi ng stillb ir ths, the number of auto psies in the age 
groups above twenty was about the 'same ill th e two ser ies, though 
there were more old people ; that is , persons over sixty years, in the 
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New Haven series. This difference undoubtedly corresponds to a 
difference In the general population of the two areas. 

TABLE V 

I , TISSUE INVOLVED IN TUEERCULOUS LESIONS FOUND IN 1,000 
SURGICAL SPECIMENS 

Tissue or Location No. 
Of casee 

Lymph jl:land• . . . ... . . . . . . . . .. ... . .. . . . •. . . ... ... .. .... . • . . . . . ... . .. .. . . . . . . . . . ... 23� 

~ 
2 
1 
1 
1 
1 
1 
1ll~:l·~di.l iii iii i i:: i:: i: j ii:: 
4 

1 

'}'otnl .. .. . .. . . . . . . . .... . .. . . . . . . . . . . ... . . . . .. • . . . . . . . . .. • ... . . ... . . . .. .. . . . . . . 39� 

TABLE VI 

ANALYSIS OF THE SIXTY SPECIMENS OF LYMPH GLANDS RECEIVED 
AMONG 1,000 SURGICAL SPECIMENS 

Loea t ion Tuberculous N OIl-
Tuberculous 

Cervical . •.. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . 13 2� 
Inguiual . . . . . . . . . . . . . .. . . . . . .. . .• . . .. . . . . .. . . . . . . . . . . . • . • . ... . . . 4 16� 
M e.entcry .. . . . . . . . . . . . . . . . . . . . . • . . . . . . . 1 2� 

~:~~~~~it ;,n e.;i .: : :: : :: : :: ::: :: : ::: :: :: : :: :: :: :: :: : : :: : : :: : :: : :: i . 
Retro-c aecal . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . • . . . .. . . 1 
Epitrochlear J 
Generalised •. . ..• . .. . . . .. ... . . ..... . . . . . . . ..... ..• ..... . .. . _. . . . 1 . 
M ,.eell" noou. (l ) . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . .. .. . • . . .. .. . . . . . . . 16 

To tn• .. . . . .. . .. .. . .. . .. . .. . . . . •.. .. . . . . . . . . . .. . .. .... .... . . • • 23 37� 

1 The m iacellaneou s nodes in elude :l spe rime ns of IToJ:kin . di sease, 2 of fIIariasi., 1 
granuloma inltUinale, and 11 of met as t it ic tumors . Glands re ceived a long with primary 
malignant tumor. have not been in cluded. 

In looking over Tables V and VI which relate to the diagnosis 
of tis sue from surgical specimens, we find that-of the 1,000 specimens, 
thirty-nino showed tuberculosis lesions, 'with lymph gland tuber­
culosis responsible for almost two-thirds of these cases. This fact is 
(If course of little value in estimating the incidence of the disease, 
since lymph glands invite surgical intervention, while most other 
tuberculous lesions do not. In Table VI it is seen that lymph nodes 
alone were received in sixty of the thousand specimens, m addition to 
~ number of eases in which glands were received along 'with resected 
tumors. Of thc sixty specimens twenty-three were tuberculous. A 

01- . 
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majority of the cervical glands received were tuberculous while most 
of the inguinal nodes were not. 

SUMMARY 

1. Autopsy findings in a series of 124 cases in Porto Rico and 
in an equal number for, New Haven, Conn., show no striking dif­
ferences in the character of the tuberculous lesions encountered. 
There is a greater number of active and advanced tuberculous lesions 
in the Porto Rico series, and a somewhat larger percentage of proba­
LIe tuberculosis in the ~ew Haven Saries.! 

2. The lesions in Porto Rieo were more common in men than in 
women after the age of twenty and were comparatively rare in 
either sex under the age of twenty, but the number of cases reviewcd 
is too small for any generalization on these points. 

3. Glandular tuberculosis appears to . be common in Porto Rico, 
with the cervical nodes easily occupying first place. 

4. Though the series of cases is small, we believe the numbers 
are sufficient to show that the character of the tuberculosis present 
in Porto Rico is much the same as in continental United States, 
indicating therefore, a large measure of tuberculization of the people. 
This was to have been expected in view of the long history of close 
relations between the Island and Europe and the North American 
mainland. 

1 Tho proportionately Ia rger 8tall in path-olog)- at Xew Haven, gi\' ing more time for 
.tudy of individual cases, nnd tho beller and more unilorm faciliti" . (or perlorming tho 
autopsies. we believe mny nerount for the hi gher percentuce there o( "prob:lble" tuber­
eulosls, It is Il well 'recog-ntxed fa ct that tlte percentnea of old tuberculous (u ci fuund 
may vary directly with the time and cnre gi\"Cn to looking for them. 


