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In a previous article by Kooij (5) the results of a study of the same 
"histofogic preparations from cases of leprosy by a number of histo ­
. pathologists in several countries were reported. There were great dif­
ferences in opinion, showing that the diaO'noses of the histopathology of 
leprosy is very difficult. It was suggested that fat staining might be 
helpful in the evaluation of the histologic picture. 

It is now generally acoopteQ, that the Virchow lepra cells contain fat 
in their cytoplasm. Mitsuda ("c ) found the fat substance to be of lipoid 
nature of unknown but t)Ossibly very complex constitution. Herxheimer 
(4) carried out a detailed investigation of the fat of the Vir chow cell by 
means of variou s filethods of fat staining. His view was that the leprosy 
bacilli cause a lipoid degeneration of the Virchow cells. Be concluded 
that the fat in the Virchow cell s is a mixture of cholesterin, glyc~l'ol and 
fatty acids. . '. 

De Souza an: }.,#Alayon (8), CamB,0 (2), and Azulay and de Andrad.. "';.,' 
e) have used fat staining fol' diffel~entiation of the histologic structur.' s· ...... 
of leprosy. Their results will be discussed later. . 

MATERIAL AND METHODS 

W e have carried out fat staining in the histologic specimens of 118 patients with 
leprosy who have been under close observation for periods of one to three years and who 
rlv~~~ classified according to the Madrid criteria (3). The fat staining was done on frozen 
sections, using a saturate~ solution of a mixture of equal parts of Sudan Uland Sudan 
IV in Herxheimer's solvent (equal parts of acetone and 70 % alcohol) . In add ition, acid­
fast bacilli iu the regular histolog ic specimens were stained by the Ziehl-Neelsen technique, 

. using 5 per· cent sulfuri c acid us deeolorizing agent und 'pussing the section ' rupidl y 
through alcohol. Control sections of lepromutous tissue were always stained. 

Skin smears fo r bucteriologic exumi natiop were tuken, stuined and evalvated as 
described in the first article of thi s series (3) . . . . 

A total of 129 cases was involved in 'this study, but not all of them are included in 
all of the tables. First we deal with a gr(;mp of 111}. which had been long enough under 
observation for the classifi cation to be definite. There was an add itional group of 11 . # 

cases not so definitely classified, of which the biopsy specimens were ' examined for fat 
and ·bacilli, and the total of 129 is used in the tables showing the correlation of the find ­
ings of those two elements. 

,. 
1 Now af the Groote Schuur Hospitaf Laboratory, Capetown, U. of South Africa. 
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ItES ULTS 

'The r esults of the fat staining in the frozen sections of the 118 pa­
tients who were cla ssified with certainty are shown in r:rable l. 

T Ai\l . f~ I .- Fat s taining in h£st%gic sections of sp ec'imen s /Tom 118 'well-cla ssified 
pa tients w ith ~'al'io ll ,o fonl1 S of lepl·OSY. 

\ 

Rmmlts ; degTPes of pos itivity 

T ,VJll' of ('n se No , of 4+ 3+ 2+ 1+ ±~ Neg. 
---

Indeter lll i na te 3 0 0 0 0 1 2 
Lep rollilitous 30 2 11 12 3 1 1 
Tub('rtu loid 22 0 0 0 2 5 15 
'1' , rPfI(· tion 42 2 3 2 14 8 13 
Borderline 21 2 5 5 5 ._ 3 1 

' Trace. 

It will be seen from this table that the examination of sections for :­
fat generally gives negative r esults in tuberculoid cases except th08e 
which are in r eaction, whereas the r esults are usually po itive ill the 
sections of specimens from lepromatous and borderline cases. Among 
the 42 cases of tuberculoicl in react ion, the r esult of fat sta ining '.vas 
4+ in 2, 3+ in 3, 2+ in 2, and ] + in 14'; 8 sIl'owed traces, and only 13 
wer e entirely negative. " _ 

1t appeared that. the sections which gave stro~lgly positive results 
"with the fat staining came from patient~ with tuber~.uloid leprosy who 
clinically wer e suffering very strong r eactions. Case reports of the 
five patients ' of clinical t uberculoid leprosy in r eaction showing 4+ and 
3+ fat'staining are given in the annex to thi r eport. 

".:: . "!'-The correlation of the r esults of staining for both fat and acid-fast 
.. - f,,:;'~~cilli in the entire group of 129 patients is shown in "'.rable 2. It can be 

'":"'$'een that there is a good correlation between the degr ee of fat staining 
and the number of acid-fast bacilli in the hist~ogic specim ens of this 
gl~OUp of 129 patients. 

~" 

TABLE 2.- Con·elatiol! of l'esults of stain7ng fQl' fat and fOl' acid-fast bac-illi in sections 
of specim ens fTom 129 1Ja.tients. 

I Pat '~;""': 

Bflcilli 1 X o. of ea, es -!+ 3+ 2+ I 1+ I ±" Neg. 

4+ 34 -! 9 9 6 3 " ' 
., 
;) 

,3+ 32 :2 7 11 8 3 1 
:2+ 

~ 
13 0 2 3 5 2 1 

1+ 10 0 . I" 2 1 0 6 
V tiC 3 0 0 0 0 0 3 
Xeg. 37 0 0 1 7 10 '19 

"Tl'fl cc. 

In Table 3 i shown the c0 1'1'elation between the r esults of fat stain­
ing of sections and the grading of bacilli in smear s from this f-i flm e 
group of 129 patients . 

... 
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TAB J.F~ 3,- Co'l'l'elat'ion of l'esults of fett staining of sect ions and the bactel'iologic pos i­
tivi ty 0/ shin smeal'S /l'om 129 pat'ients, 

....,.. , 
i Fat in secti ons 

Ba.cilli 
in smears No, of cases 4+ 3+ 2+ 1+ ±R Neg, 

4+ 34 4 9 9 6 3 3 
3+ 32 2 7 11 8 3 1 
2+ 13 0 2 3 5 2 1 
1+ 10 0 1 2 1 0 6 
Vsc 3 0 0 0 0 0 3 
Neg, 37 0 0 1 7 10 19 

Arrr3CC. 

DISCUSSION 

'J~he r esults her e r eported show that, in geneml, fa t-staining of the 
histologic specimens from lepromatous and borderline patients gives 
positive r esults, while in the specimens from tuberculoid pa tients­
other than tuber culoid in r eaction- the findings ar c nega tive or at most 
ver y weak. A few tuberculoid patients who were suffering from very 
ever e r eactions were str ongly fat-positive. These cases are of the t.ype 

for which we need a means of differ entia tion between the borderlin e and 
lepromatous form s of leprosy on the one hand, and tuber culoid leprosy 
in r eaction on the other hand. It is clear from our r esults that fa t stain­
ing fails to help in just these cases. 

Our r esults are not in accord with those of Azulay and de Andrade. 
They studied 1,053 histologic specimens from leprosy pa tients stained 
by Sudan III and Scarlet R in frozen sections. They stated tha t 

The resea rch of li pid wa 100% negati ve in the sim ple inflammatory and the tuberculoid 
(qui escent, r eacti onal Ot' borderline) types ; at the moment that a borderline case becomes 
li p id -positi ve one already classifi es it as a leprOlli atous one. 

These authors found 84 pCI' cent of their lepromatous cases to be posi­
tive for lipoids, 33 per cent of their undifferentiated cases, and only 17 
per cent (3 out of 18 ) of their r eactional tuberculoid ca ses. Most of 
their lipoid-positive cases of the undiffer entiated form wer e old lepro­
matou s cases. Campos, on the contrary, found the fat- staining positive 
in ever y one of his 7 cases of tuberculoid in r eaction. The qui escen t 
tuberculoid cases wer e fa t-negative, and nearl y every lepromatous case 
was positive. 

Although not all of our cases of tuberculoid in r eaction wer e fat 
positive, only 12 out of 42 ca ses were completely negative ; the r emain­
ing 30 showed degr ees of fat staining varying from trace ( ± ) to 4+ . In 
most of our cases of tuberculoid in r eaction a correct classification diag­
nosis could easily be made on clinical grounds, but in those showing 3+ 
and 4+ degr ees of fat -positivity the clinical classification was difficul t. 
In addition, these ca ses histologically showed a lepromatous structure. 
However, they quickly became negative for bacilli. Probably the lepra 
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cells in the two types differ in their capacity to break down the leprosy 
bacilli. P erhaps by histochemical methods on e might find differ ences 
[see P epler, Loubser and Kooij (1)]. 

It was also found that the r esults of fat staining generally run 
parallel with the number s of acid-fast bacilli in the histolog ic specim ens 
(rrahle 2), and oven with the r osults of the bacteriologic examination of 
th e skin smoars (,rable 3) . Ther efor e, fat staining usually does not give 
any more information for classification than docs the staining for 
hacilli. 

Tt has r epeatedly been noticed tha t when th c fat staining in a section 
is heavy, then bacilli may stain less readily. That was observod, for 
rxamplo, in the second biopsy specimen of Case 9882 of tho annex to 
thi s article. It is possible that in these cases the hacilli are fragmenting, 
and consequently r etain the stain less well. 

One could object that the fiv e severe ca ses of tuberculoid leprosy in 
r eaction with strong fat staining (details in the annex) actually be­
longed to tho borderline group. Tn our opinion thi s is not the caso, 
ch ie fly hecause the prognosis proved to be good. 

SUMMARY 

In the 129 patients with differ ent form s of leprosy studied- U 8 well 
classified and another U less thoroughly followed up- fat stainin£?· of 
frozen sections of biopsy specimens was performed, a s well as bacillus 
taining of r egular histologic sections. 

The r esult of fat staining wa s generally positive in the sections from 
the lepromatous and borderlin e pati ents, and generally negative in 
tuberculoid cases, with the exception of thoso of tuberculoid hi r oaction. 

A f ew tuberculoid cases with very strong r eaction s wer o stron£?·ly 
fat positive. These are just the ca ses for which we need a means of dif­
f er entiation from bord erline and lepromatous 10prosy, and just hor o 
the fat staining failed to help. 

It was also found that fat staining' usually does not give more in fo1' ­
mati.on for classification than the staining of the bacilli in the hi stolog'ic 
spOClm ens. 

RESUMEN 

En los 129 enfe rlllos con div(>rsas fOl'ma s de lepra estudiados- 118 bien clasifi cados 
y 11 seguidos memos cuidadosamente- se l1evo a cabo la lipocoloracion de cortes 
rongelados de ejempla res biopsieos, e igualmente la tinci6n de ba eilos en cortes hi stolog icos 
d(> los habituales. 

EIl'esul tado (l e la Iipocoloraci6n fue en general positivo en los cortes de los enfermos 
lepromatosos y limitrofes, y en general negativo en los casos tuberculoideos, exceptuados 
los de reace ion tuhcrculoidea, 

Unos pocos casos tubel'culoideos con rea cciones muy poderosas fu el'on in tensamente 
li popositivos. E stos son precisamente los casos pam los que neces itamos un medio ilc 
dife l'enciaci6n de la lepra li mitrofe y la Iepl'omatosa, y ahl pl'ecisamente fu e que no 
a,vud6 la lipocolol'aci6n. 

Tambien se obse rv6 que la Iipocoloraeion no aporta POI' 10 regular mas in formacion 
pa ra Ia elasificacion que la t inei6n de los ha eilos en los rortes histol6gicos. ' 



130 I nt e1'Ywtiona,l J 0 ltt'1wi of L ep1'OSY EJGO 

A(:knowleclg·me1it.- Vv/, have to thank the Secretary of H ea lth , Union of South 
Afri ca, for permission to surlillit thi s art icle for puhlication . 

REFERBN CES 

1. AZULAY, R. D. antI DE A KD RAD", L. M. C. The diag nostic "alue of lipoid in the 
various strll ctural types of lep rosy. Obse rvation of 1053 (·a ses. Intern at. J . 
Leprosy 20 (1952) 479-4f~3~ also, Mem. Tn ConI. Pan-Alllc l'icana Lepro!. , Buellos 
Aires, 1951, Vol. 1, ]953, pp. 63-65. 

2. CHfPOS R DE C., J. L ipoi(ls in the l'f'fl ctional tuberl'ul oid lepl'osy g l'flnulunlf.l. Thc·il' 
diagnosti c va lu f'. Int('l'nflt. J. Lepl'osy 18 (1950) 155-160. 

:1 . DAVISON, A . R , KOOIJ, R. and WAI NWRmll'l', J. Classifirati on of Leprosy. J. App li­
cation of the Madri(l classifitation of val'i ou. forms of leprosy. Intern at. J. 
Leprosy 28 (1960) pp. 113-125. 

4. H ERxHEnmR, G. Uebel' di e Leprazellen. Virf'how's Art·h . f. path. Anat. u. Phys iol. 
245 (1923) 403-447. 

5. KOOTJ, R. 'I11e va lue of the hi stological criterion fo t' th e classifi cation of If'pl'osy. A 
study of rf'ports hy sf'veral f'x aminel's of the salll e histolog ical prf'paration. 
Internat. J . Leprosy 23 (1955) 301-306. 

6. :Ml'PSUDA, K . Sig nifi can re of the vacuoles in the Virchow lepra cell s and the distribu ­
tion of lerrll cell s in ce rtain organs. IntermIt. J. Leprosy 4 (1936) 491-508. 

7. PEPLER, W . J. , LO UBSER, Rand KOOTJ, R. A hi stochemi cal stud y of sOl11e of the 
hydrol yti c enzymes in lep l'osy, Derlllatologica (S witzerland ) . 117 (1958) 468-477. 

8. RA'l'H DE SOUZA , P . and ATJAYON, F . L. Sobre a pl'escn~a de lipidios nas lesoes euta neas 
de If'pra. Subsirlio ao (liag nostico diferencial entre os dife rf'ntes tipos de lesuo. 
Rev . brasil eil'll Lepro!. 10 (1942) 371-401. 

ANN EX; lLLUSTHATIVE CASES 

The following are detail ed r eports of five cases of tuberculoid in 
r eaction in which fat in the sections was graded 4+ or 3+. These case 
reports will also serve to illustrate the clinical and histologic features 
of this classification group as it is di scussed in the previous article of 
this series (3) . 

CASE No. 12677. Bantu female, aged 51. Onset, 1954. Admitted November 1955. 

Condition on admission.- General condition, fair. Suggestion of infiltration of face. 
On trunk and limbs, symmetrically disseminated pea-sized plaques. An annular tuhercu­
loid lesion, red and swollen, on left upper arm. Density of eyebrows, 2. Infiltration of 
earlo~es , 1. Anesthesia, none. Contractu res, 5th fingers of both hands. Lepromin I'eac­
tion: 48 hours, 2 111m.; 28 days, 2 111m. Classifi cation: Tuhercul oid in reaction. 

Histopathology.- November 1955. Biopsy of tuberculoid les ion on left upper arm. 
Report: Lepromatous. Confluent infiltration of pale-staining histiocytes with foca l coll ec­
tions of lymphocytes and groups of Virchow cells. Acid-fast bacilli , 4+. Fat, 3+. 

December 1956. Biopsy of hypopigmented plaque of right thigh. Report: Probably 
tuberculoid. Predominantly p erineural infiltration, with groups of epithelioid cell ;;- and 
more widespread lymphocytic plasma cell and eosinophil infiltt·ation. Acid-fast hacilli , 
negative. Fat, trace. 

Course.-In F ebruary 1956, small plaque with hollow centers. July 1956, plaque­
like eruption on face, trunk and limbs ; pain in limbs. August 1956, swollen arllls. Sep­
tember 1956, branny desquamation of face; face worse. October 1956, marked suh"idence 
of lesions of face, trunk and limbs. December 1956, very marked subsidence, lesions 
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pa ler and onl y slig htly elevated , excep t plaque on the left upper a 1'111 ; pain limbs. J anu­
a I'y ] 958, declar ed a l'l'ested. 

Bad erioZogy .- Positi ve, 1+ to 3+, in 4 of 6 sites exam ined in November and 
De('ember ]955. Negative in a ll of 5 sites, January and F ebruary 1956. Positive, very 
s cn nt~· 0 1' 1+, in 4 s ites April -July 1956. Negative ther eafter (excep t very scanty in one 
. ite in January ]957) in 13 exami nations (45 sites ) to December 1957. 

('olll1l1 ent .- Thi s case is conside red to be tubercul oid in r eaction because: (1) 
Cli ni ca lly there were some tubercul oid feat ure. . (2) The second biopsy showed tubercu­
loirl fen tures. (3) The bnc.illi cli ;;nppeared l'aridly. 

CASg No. ]2:i3..J-. Bantu boy, aged 16. Onset, ]954. Ad mitted December 1954. 

( '(}l!cli lion on admission.- General condition fail'. S pongy nodules with clear -cut 
ma rg ins on face. Disse illinated pra- to marbl e-sized nod ul es on trunk and limbs. 'rubercu­
loid Irsions with hea ling centcrs on back of neck and outer surface of r ight th igh . Tuber­
cul oid lesions with ra ised centel'S on back of right thigh nnd outer surface of left thigh. 
Densit~· of eyebrolVs, 1. Inf\ltration of etlrlobes, O. Anesthesia, lesions of right leg 
anestheti c to light touch (cotton wool) . No contractures of hands or fee t. Lepromin 
renetion: 48 hours, 0 mm .; 28 days, 0 mm . Classifi cation: Tuber cul oid in reaction . 

lJ is lopa til ology .- .J anunl'Y 1955. Biopsy of a nodule of right calf. Report : Lepl'o­
mntous. P el'iadnex ial and pe ri vascul ar infiltra ti ons of pa le-staining histiocy tes which ar e 
becoming confluent with focal collections of lymphocytes. Subepitheli nl clea r zone 
prf'sf'nt. Acid -fast bac illi , 3+. F a t, 4+. 

('olll's e.- DDS nnel a tabrin. In J anuary 1955, lesions scarlet and infiltrated . F ebl'u­
aJ'~r 19:55, lesions on facc and neck more reacti ve; hardly able to open right eye. April 
19.').'5, l e~ i on s on face dusk~r and spongy; right eyeball just visible. October 1955, lesions 
of fncpf!at and dusky; lesions on right leg slightl y erythematous. December 1955, dusky 
p laqups on legs . Ap ril 1956, declared arrested. 

Badel'iology .- St l'ongly positive (3+) in 2 of 4 smears made in December 1954. 
Ent irely nega ti l'e thereafter (9 examinations, 35 smears) to F ebruary 1956. 

Co mm en l .. - Thi s cll se is considered to have been tubercul oid in reaction beca use : 
(1) Clinica ll y there were tuber cul oid features . (2) The bacilli disappeared i:apidly. 

CASE No. 12656. Bantu g irl, aged 14. Onset, 1955. Adm itted October 1955. 

Condition on (tcl111issl:on.- Geneml condition , fair. Marked infiltration over fo rehead , 
sli ght oyer malars surrounded by normal-looking skin . Rais d plaques on trunk and 
li mbs surround ed by nOl'lllnl -looking skin. Density of eyebrows, 1. Infiltration of th e 
ea rl ohes, 1. Anesth esia, none. Lepromin reacti on : 48 hours, 0 mm. ; 28 days, 0 mm. 
Cla!;sifi ca tion: T ubercul oid in rea ction . 

H i.,topathology.-Janual'Y 1956. Biopsy of p laque on right buttock. Report: Lepro­
matous. Pel'iadnexial and p erivascular infiltra tion of pale-sta ining histiocytes, with 
V il'chml' cell s. Subepitheli al clear zone present. Acid-fast bacilli, 2+. Fat, 3+. 

COlll'se.-In December 1955, p laques very raised and ery thematous. September 1956, 
plaques :;ubsided . December 1956, declar ed arrested. 

Ba,ctel·iology.-In October 1955, 4 of 5 smears were positive (2 of them 4+); very 
scanty in the single smea l' made in November. Completely negative thereafter, in 9 
examinations (33 smears) made between January and March 1956. 

Comllnent.- Thi s case is considered to be tubercul oid in r eaction because of the r llpid 
cl i ~H ppelll'an ce of the bacilli . 

CASE No. 12301. Bantu ma le, aged 44. Onset, 1954. Admitted November 1954. 

Condition on awmiss ion.- General condi t ion, fair. Diffuse infiltration, face; some 
areas elevated and r ed. Hypopig mented les ions on trunk and limb, el i t6bution asym­
metl'i ra l. Lateral loss of eyebrows. Infiltration of ea rlobes, 1. Anesthesia, none. Con-
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tracture~, both hands. Lepromin reaction: 48 hours, 3 lllm.; 28 clays, 2 mm . Cla~~ifi(;a­
tion: Tuberculoid in reaction. 

H is topathology .- J:lIluary 1955. Biopsy of a red plaque on back. Report : Lep ro­
matou . Periadnexial and perivascular infiltrat ion of pale-staining histiocytes with for·a l 
coll ections of lymphocytes. Aeid-fast bacilli , 3+. 1<'at, 3+. 

COUl·se .- In Ma y 1955, patient undergoing fln acute rea cti on ; llrute infi ltration race, 
a lso a reas of normnl skin ; plaques on trunk and limbs rai sed, red flnd de;;qua mating'; SOl ll e 
lesions how hea ling crnters. July 1955, reaction subsided. Septeillber 1955, dusky ~ tH in ­
ing , face; infiltra tion minimal. Hrdness of pll1q lH's on trunk lind limbs hll S di sappeared. 
June 1956, declared ar rested. 

Bactedology.- In November 1954, 3 of 4 Slll ea rs positive (2 of them 4+) . Pos itive 
find ings on 2 of 3 occasion. cady in 1955. Entirely negative therl'llfte r, in 8 eXa lllilltltions 
(35 smears ) between Jul y 1955 and June 1956. 

Comment .- This case is con;; idered to be tuberculoid in reaction beCll use of tl e rapid 
di appeanlllre of the bacilli . 

CASE No. 9882. Bantu fe male, aged 36. Onset, ]946. Admitted Janullry 1947. 

Condition on {tdmission.- General conditi on good . Pa le hypop ig mented l e,;i on~ on 
face, trunk and limbs with flat margins and healing centers. Anesthesia, left hand and 
ulnar aspect of right hllnd . (No furthe r data avai lable.) Class ifi cation: Tubereu loid 
leprosy. Discharged Apri l 4, 1949, after trentlll en t with chnuhnoogra , intradenllll l anrl 
intramuscular. 

R eacl-rnission.- Readnlitted March 1955. General cond ition poo r. Rai sed erythr llll1-
tous infiltrat ions of face, neck a nd both arms. Multiple pa le flat leSIons on trunk. Dpns ity 
of eyebrows, 3. Infiltration of the earlobes, 1. Lepromin renction: 48 hours, 5 !lllll.; 28 
days, no report. 

Hi:stopathology.- Novelllbel" 1955. Biopsy of plaque posteri orl y on right upper a rm. 
Report: Lepromatous. Diffuse zone of pale-staining hi stiocytes, in areas of sp indle-cell 
type with Vireholl' cells. Subep itheli al clem' zone present. Acid -fact bacilli, doubtful. 
Fat, 2+. 

Aug ust 1956. Second biopsy of: the same lescion . Report: ~onsp ec ifi c . Focal pe ri ­
vascul ar and periarln ex inl hi st iory te a nd IYlllph ocyte infiltration . Atid-fast baci ll i, nega­
tive. Fat, 3+. 

Cow·se.- In July 1955, lesions very reactive. October 1955, subsiding; lesions "pongy 
and glistening on face, hypop ig mented and fl at on trunk ; infiltra tion arms, pa rtie ula rI y 
left arm. December 1955, infiltration almost completely gone. J allllflry 1956, le~ i on :'\ fl a t 
and pale. May 1956, lesions clinically hea led. 

Bactet·iology.- The record is voluminous, with 28 exam inations (6 times onl~' 1 smear, 
the others 4 or more) between "March 1955 and July 1958. In the first examination 2 of 
4 smears were 4+, and in the second done in the same month all 4 were 2+. From then 
to Apri l 1958, wholly negative findings were interspersed with a few weakl y po itive 
smears, they entirely "very ca nty" after JUly 1956. The last 3 examination;;> (12 ::i1n pars ) 
were entirely negative. 

Comment.- Thi s case is considered to be tubercul oid in reaction because of the ra pid 
disappearance of the bacilli. 


