
UOMP AHlSON OF ~~HE MACROt;COPIC RI~ADJNGS AND 
MICROSCOPIC F]NDINGS OF THE Ll~PHOMIN HEACTI0N 1 

RUBEM DAVJD AZULAY, LYGTA M. CI';ZAR m: AN DRADE, CANDIDO SILVA, 

AMERI CO V. H ABELO NETTO, JA COB D. AZULAY, RENE GAlUUDO NEVES 

' AND AVELINO MIGUEZ ALONSO 
Institllt e of Lepl'ology, National Lepl'osll Sel'vice 

11'io de J aneil'o, Bl'az'il 

Since :J litsuda r eported, fir st ill 1919 (1) and again briefly in 1923 
(8), on the skin test which later came to be known as the lepromin test, 
and especially since F. Hayashi (5. H) developed it, a great deal has 
been written about it. Although ther e are still uncertainties about some 
of the features of the late, or Mitsuda, reaction to lepromin, especially 
its fundamental nature and mechanism, there is no disagreement about 
the value of that reaction in patients : positivity signifi es a certain 
amount of r e istance aga inst the leprosy infection. 

The histopathology of the pos itive late reaction nodule was investi­
gated by }.[itsuda himself in three specimens, and- at least in the trans­
lation of his original r eport- he spoke of a "tuberculoid tissue"; and 
Hayashi (6) said that his own findings had been consistent with those 
of Mitsuda. Since then numerous other authors have investigated the 
matter, including Schujman (H), Habello and Rotberg (12), Nagai (9), 
Tachikawa (l l)), Alayon (l), Bungeler and F ernandez (,'), Nolasco 
e O), Bungeler and Alayon (3), Pifieyro Rodriguez el), and especially 
Yokota (l7). In general these worker s agree that the macroscopically 
positive late r eaction lesion consists histologically of a tuberculoid 
granuloma. Tt is interesting to note Schujman's observation that a 
sma]] number of positive r eactions did not show the tuberculoid granu­
loma microscopically. 

In 1956, we ourselves (1 3) examined the reaction lesions of a small 
number of patients with indeterminate and lepromatous leprosy which 
had cleared up under sulfone treatment and had been submitted to oral 
BCG vaccination, and concluded that the clinical reading of the r esults 
of the test was not very reliable. Some of the r eactions which had been 
read as doubtful showed the presence of the tuberculoid granuloma, 
and some positive r eaction lesions proved not to be tuberculoid. More 
recently, Bechelli et aZ. (2) also reported that a macroscopically posi­
tive reaction nodule does not always correspond to a tuberculoiq. granu­
loma . Vve have now extend ed our study, on more leprosy patients and 
several who did not have leprosy. 

1 Thi s pnper wa s p repa red fo!' presenbltion fit th e VII Internat.ional Co ngress of Leprol­
ogy, held in Tokyo, Japan, Novembe r 12-19, ]958, but a nother paper was chosen for the pro­
gram. 
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PHESENT STUDY 

Mat el·ia l.- In this study the sites of 94 leprom in tests were biopsied. On clinical, 
macroscopic reading onl y 2 of the reactions were negative; 21 were doubtful, 60 wet·e 1+ 
positive, and 11 were 2+ positive. 

The plltients f rom whom these specin1f'ns were obtained cOlllpri sed 41 clinically cured 
lepromatous (,Ilses, 7 tuberculoid cases, 22 indeterminate cases, 7 casrs of pulmonary tuber­
culosis, a nd 17 healthy contacts. Most of thc bi opsics were made brtween 1 a nd 2 llIonths 
after the injection of the lep rolliin. 

'1'0 increase the accuracy of thc microscopic rend ings over those of single-slide exam­
inations, serial slides were lIlade of all the lIl aterial. 'rwelve slides, each having 0 11 the 
average 4 sections of 5 llIi cron thickness, were exa mined fo r ench specimen. The stnilling 
methods were : hClllatoxy lin and eosin, vVade's modification of Fitc': sccond technique for 
acid-fH st bacilli (10), lind Sca rlet R fo r lipids (frozen sections ). 

Cl·i tel·ia I01· l· eadings.- The macroscopic readings followed the criteria adopted by 
thc VI International Congress of Leprology, Madrid 1953: 

Negative (-) : Absence of all loca l rea ction between the first and fourth weeks. 
Doubtful (±) : Slight infiltration, diffi cult to detect, and les:; thlln 3 1Il1ll. at the point 

of inocnla tion. 
"Weak positive (+) : Frank infiltration between 3 and 5 111111. in diameter. 
Moderate positi ve (++): Nod ular infiltration, larger tlwn 5 !llnl. in diameter. 
Strong positive (+++) : Infiltration with ul ceration. 
The basis of the histopathologic reading was the presence or IIbsen(-e of the tuber­

culoid gra nulonlll. We have not conce rn ed ourselves with the quantitative nspect of the 
positive (tuberculoid) r eactions, bec~)Use we feel that the presence of H tuberculoid 
g ranuloma lIlust hav"e the sa me mea ning· whether it be big 0\.. small. 

In our experience with such IIlnteria l we have found in negative rractioJls three different 
types of histolog ic changes : (a) simple chronic inflammatory reaction, mnde up of lym­
phocytes and histiocytes; (b) fo reign-bod y giant-cell granuloma; and (c) predo1llinantly 
fibro1 lc inflammatory reaction . 

HESVLTS 

~rhe results of th e histologic examinations, the findin gs recorded as 
positive or negative, are grouped in Table 1 according to the clinical 
r eadings. The r esults of two examinations are given, one r esult based 
on a single slide chosen at random, the other result based on 12 se rial 
slides. In the latter examination a total of 9 findings, mo!'tly in 1 + 
specimens, wer e changed from negative to positive, as might be ex­
pected. 

TABLE I.- Con·elation between the cll:nical and histologic 1·eadings of lepl·O!nill 1·eacti,ollsj 
(·omp(I!·'ison of l·es t/lt s ol single-slide and m:ultiple-8Iide l·eact ions . 

Histologic findings 

No. of Negative 

I 
P ositive 

Clinical speci- Single 
I 

Multiple S ingle 
I 

Multiple 
readings mens slide slides slide slides 

Negntive 2 2 2 0 0 
Doubtful 21 14 13 7 8 
Positi ve, 1.+ 60 20 13 40 47 
Positive. 2+ 11 6 5 5 6 

Total 94 42 33 .'52 61 

The striking feature of this analysis is the marked di sagreement 
between the positive results in the macroscopic r eading.· and the micro­
scopic findings. Taking into consideration only the negative and posi-
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tive I'eaction specimens, the r esults with respect to the cOl'1'elation of 
the clinica l and his tologic readings are as follow s : 

Con'e la,tion 
Ag reement 
Disag reement 

Single sli:de 
47 (64.4% ) 
26 (35.6% ) 

Mttltiple slides 
55 (75.4% ) 
18 (24.6% ) 

Tf the clhlically doubtful reaction s al' e inclu(lecl ancl cons id er ed a 
positive, which mu st he the actual illtel'pretation, \\' e the'll have the 
following: 

Co rrelation S ingle slide Mlll/illl(' ...:lides 
Agr et' llI ('nt 5-1- (57.5% ) 63 (67.0 % ) 
Disag reement 40 ( -1-2.6 % ) 31 (33.0% ) 

Table 1 also shows that: (1) Of the 21. c1oubtfulre'act ion s, 8,01' 38 
p er cent, showed the' tuberculoid g l'anuloma his tologically-microscopic 
positivity. One of these positives was negative after the single-slide 
examination. 

(2) Of the total of 71 positive-reaction specimens, no less than 18, or 
25 per cent, did not show the tuberculoid granuloma. rChis was the case 
with 13 of the 60 on e-plus specimens (20 after the single-slide examina­
tion), and with 5 of the 11 two-plu s specimens. 

Analysis of our :findings with r espect to the cases from which the 
specim ens wer e obtained (not including the 2 negative ones from 
arrested lep romatous cases), and correlation with the macroscopic 

. readings, is shown in Table 2. 

T n1 J. E '2 .- <:; 0 /11 '(, ('8 0/ Ih" 92 .' p ef':men8 0/ dOli/It/III and posi:i,re rell' tions , (I}!d t OlTc/o lioll S 
11' i' h 11/ i ''I'o''I'op il' finding " (( nd clinical I' l'adin{j." 

================= 
Rou re·e 

('nsr " 
An'p,.tpd 

IrprOJlln tous 

Tubereul oid 

TndeterJlJ innte 

Pu!JlIonn rv 
tubpr('ui o~ i s 

Henlthy 
contll cb; 

Xo. of 
ra sps 

39 

7 

22 

7 

17 

I 

Tuberculoid 
hi stolo"'v " , 
Present 
Absent 

Present 
Absent 

Present 
Absent 

Present 
Absent 

Present 
Absent 

- --+- I 1 + I 9+ 
3 H 0 

10 ]0 2 

0 3 2 
0 0 2 

---
3 13 2 
2 1 1 

0 4 

I 
2 

0 1 0 

2 1.3 
I 

0 
1 1 0 

The number s of cases are ohviously very small for a comparative 
s tudy with I'espect to the clinical conditi01l of the cases involved'. How­
ever , cOll sid eration of the r esults in the arr ested lepromatous group, 
which is th e largest 011'e, brings out ce rtain points of interest. 

(1) The proportion of spec imens from thi s g roup which did n0t 
sho\v th e tuherculoid histology is far higher than the proportion from 
all th e oth er case g roups combin ed, i. e., 22 of 39 (;,,)7 '10 ) against only!) 
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of 53 (17 7'0 ). Jf we take only the macl'oscopically posit ive spec im ens, 
ignoring the doubtful ones, the difference between the proportions is 
equally high (46 7'0 vs 13 7'0 ). 

(2) On the other hand, from the point of view of pos itivit:·, of the 
26 specimens that were macroscopically positive, no less than 14 (or 
54 7'0 ) showed th e tuberculoid hi s tology, as did 3 of the 13 douhtful 
specimens (23 7'0 ). 

~~he positive fiJIClill gs confirm those of R.abello alld Rotherg a nd of 
Nolasco that cases whi ch have been lepr omatous ma y g ive pos itive 
?I'litsuda r eaction s. rl~hey a r e cOllt ra ry to .Rotberg's all erg ic-ma rgin 
theory, acco rdin g to which cases of Jepromatous leprosy a ri se from the 
"anergic ma rgin " of individual s because of their lack-of ca pacit~· to 
produce the tuberculoid gra nuloma . They also show that th e organism 
of the lepromatous patient, if brought to a good condition, is a hl e to 
r ecover the defense reaction as evid enced by the ca pacity to form the 
tu berculoid gran uloma. 

SUMMARY 

In. extension of prev ious observation s, we have made histologic ex­
aminations of the sites of 94 lepromin tests made on patients with ar­
r ested lepromatous leprosy and with tuberculoid a nd illdetermillate 
leprosy, and also several cases of pulmonary tuberculosis, and hea lthy 
contacts. Clinically, the reaction sites biopsied wer e r ead as lI egative 
in 2 instances, doubtful in 21, one-plus positive in 60, and two-plus' 
positive in 11. 

Comparison of the histologic findings with r espect to . tuberculoid 
granuloma after examination of a single slide and of t\\"eh"c . eri al 
slides shows that pos itivity may sometimes be mi ssed by the sin gle-slide 
examina tion. That happened in 9 in stances in this stud y, mostl)" in one-
plus specimens. " 

Comparison of the macroscopic r eadings and the filial microscopic 
findings of the 73 positive reaction lesion s shows agr eemcnt in 55 ill ­
stances, or 75.3 per cent, and disagreement in 18, or 24.7 pel' cent. 1£ th e 
clinically doubtful specimens should be, included these figures would be 
changed somewhat, with more disagr eemel!ts, but their significance 
would not be changed. 

These r esults show that the macr oscopic reading of the results of 
the lepromin tcst is not r eli able, if it be consid er cd that the reaction is 
truly positive only when the tuber culoid picture is produced. 

~I~he following points arc also emphasized : 
(a) Of 21. specimens of . clinically doubtful rcactions, 8 (:387'0 ) 

showed the tuberculoid granuloma. 
(b) Of the total of 71' specimens of positivc I'eactions, 18 (25 7'0 ) did , 

not pr esent thc tubcrculoid granul oma. 
(c) Of 1.3 ma.croscopically dou btfu1 r eaction s ill arrested 1('I?rO­

matous cases, 3 (23 7'0 ) prciSented thc tuherculoid gr a nuloma. 
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(d) Of the total of 26 positive reactions in arrested lepromatous 
cases, 14 (5410) presented the tuberculoid granuloma . 

~Phese r esults in arrested lepromatous case. ar c not in agreement 
with the idea that cases of lepromatous leprosy necessarily arise in 
Rotberg's anergic margin, becau se of an incapacity of those individuals 
to react to the infection with the r elatively res istant tuberculoid granu­
loma, with the r esult that they un dergo lepl'omatization. 

RESUME N 

Bxtenc1iendo obse rvaciones antel'iol'es, se han ejecutac10 exam enes 
histologicos de los sitios de 94 pruebas de la lepl'omina verificadas en 
enfermos que ten ian lepra lepromatosa estacionada y lepra tubercu­
loid ca e indetel'minada y tambien en varios casos de tu bel'culosis pul­
monar y en contactos sallOS. Clinicaments, los s itios de la r eaccion 
biopsiada se consideraron como negativos en 2 casos, dudosos en 21, 
pos1tivos de uno mas en 60 y positivos de dos mas en 1l. 

La comparacion de los hallazgos histologicos con respecto a granu­
loma tubcl'culoid eo, despues del exam en de una sola laminilla y de doce 
laminillas sel'iadas demuestra que algunas veces pu ede pasarse pOI' 
alto la positividad con el exam en de una sola laminilla. Asi ucedio en 
9 ca os en es te es tudio, mayormente en los ejemp1ares de uno mas. 

La comparacion de las lecturas macroscopicas y' de los hallazgos 
microscopicosa :finales en las 73 lesiones de reaccion positiva r evela 
acu erdo en 55 casos, 0 sea en 75.3 pOl' ciento, y desacuerdo en 18, 0 sea 
24.7 pOl' ciento. Si se inc1uyeran los ejemplares clinicamente dudosos, 
estas cifra s V3:riar1an algo, con mas desacuerdos, pero no cambiaria su 
significado. 

Mues tl'an es tos r esultados que la 1ectura macl'oscopica de los 
r esultados de la r eaccion de la lepromina no es fidedigna, si se considera 
que ]a r eaccion e vedaderam ente positiva unicamente cuando se 
produce e1 cuadro tuberculoideo. 

R ecalcanse ademas los siguientes puntos : 
(a) De 21 ejemplares de reacciones clinicamente dudosas, 8 (3810) 

revelaron el granuloma tuberculoid eo. 
(b ) Del total de 71 ejemplares de r eaccion positiva, 18 (25 10 ) no 

manifestaban el granuloma tuberculoid eo. 
(c) De 13 r eacciones macroscopicamente dudosas en casos lepro­

matosos estacionados, 3 (23 % ) pl'esentaban el granuloma tubercu­
loideo. 

(d ) Del total de 26 reacciones positivas en casos leprol)1atosos 
estacionados, 14 (5410) presentaron el granuloma tuberculoideo. 

E stos r esultados en casos lepromatosos estacionados no concuerdan 
con ]a idea de que los casos de lepra lepromatosa aparecen forzosa­
mente en el bord e anergico de Rotberg, debido a la incapacidad de estos 
sujetos para 1'eacciona1' a la infecc10n con el 1'elativamente r esistente 
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granuloma tubcl'cuoideo, dando pOl' l'esultado que exper imcnta n lcpro­
matizaci6n. 
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