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During the last few decades oral leultoplakias have been studi- 
ed more and more intensively, both from a clinical and a his- 
tological point of view (Hobsk  1946, Kenstrup 1958, Shnfer & 
Wnldron 1961, Pindborg et nli i  1963). Defining the clinical con- 
dition has  been the subject of a good deal of controversy, but 
everybody agrees in considering oral leultoplaliia precancerous. 
Several attempts have been made to divide the leultoplakias in 
different cIinical types (Prinz 1928, McCnrthy 1930, Hobak 1946, 
Cooke 1964). Recently Pindborg et nli i  (1963) drew attention to 
the so called ”specltled” leukoplakia, which in  contrast to the 
”coninion” type displays erytheiiiatous areas between hyperlter- 
atotic patches. In this type, epithelial atypia was found in 51 
per cent and invasive carcinoma in 14 per cent. These figures 
are  considerably higher than those published on the basis of 
larger series of cases, where clinical differentiation was not at- 
tempted (Souadinn 1955, Shrrfer & Wnldron 1961) and it there- 
fore seems justified to pay special attention to the specltled type 
of or a 1 leult opl alt in s .  

The frequency of oral niycotic infection has  shown a steady 
rise in  recent years, and several authors (Hultin 1954, Girrnchi 
1958, Cnimon 1963, Lehner 1964) have pointed out the wide- 
spread occurrence of Candida albicans in different lesions of the 
oral mucosa. 
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During :In investigation on the occurrence of Candida albicans 
in Iteratotic lesions it was constantly found, that swabs or sinears 
fro111 speckled leultop1alti:ts contained an  abundant nuinber o f  
C:rndida albicans organis~us. 

Since inonilia1 infection in  oral leukoplakia has  not been men- 
tioned previously in the literature, the present investigation was 
carried out with the purpose of showing the possible role played 
by yeasts in the developinent of speckled leukoplakia. 

Common type 
-~ 

Conimissures 27 
H u ~ c a l  mucosa 5 

1,ower lip 4 
'I'ongue 2 

A l t  eolar process 2 

P:i la te 1 
~~ -~ - 

PRES EN'I' INVESTIGATION 

Speckled type 

21 
1 
1 

Material 

The series consists of 48 patients (9 female, 39 male) dis- 
playing a total of 04 oral leukoplakias, their ages varying be- 
tween 28 and 74 years, the average being 53. As  controls serve 
45 patients without clinical signs of pathologic conditions of the 
lining oral iiiucosa. 

In 16 patients - all inen - 23 leultoplakias were of the speckl- 
ed type, selected froiii the inaterial according to the criteria of 
Pindborg et  nli i  (1963), showing varying degrees of erythema in 
between white, hyperkeratotic areas. The remaining 41 lesions, 
hereafter referred to as  "coninion type leukoplakia", all denion- 
strated the well-known clinical picture, comprising whitish, often 
wrinkled and slightly elevated iiiucosa without erythema. (Fig- 
ures 1 a and 1 bj .  

The locutions of the lesions were as  follows: 
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Nine of the patients with speckled leultoplakia complained of 
stinging or burning sensations of varying degree during food in- 
take, especially provoked by spiced or hot food. None of the pn- 
tients with coniiiion type leultoplakias had symptoms. 

The coninion type and the speckled type leukoplakias were 
never found in the sanie patient. 

Clinical and laboratory procedures 

In all the patients including controls, the oral cavity was ex- 
amined for yeast-like fungi. This was done in two different ways, 
both qualitatively by agar-plate cultivation and quantitatively 
(seiiii-qu~intitatively) by direct niicroscopic exaniination of oral 
smears. 

With a steril cotton-applicator swabs from the patient’s tongue, 
leukoplakic lesions and in case of upper denture also from the 
palatal inucosa, were transferred to a maltose-agar plate (Sab- 
ouraud) with penicillin and streptomycin added to suppress bac- 
terial growth. The plate was incubated a t  3 7 O  C for 72 hours, 
whereupon possible colonies were examined for Candida albicans, 
partly by tube-formation in human serum, partly by chlaniydo- 
sporeforniation on rice-agar. Yeasts, different from Candida al- 
hicans, were identified by fermentation tests. 

At the same time scrapings were taken from the areas pre- 
viously mentioned, the inaterial was spread on slides, fixed in 
ether/alcohol 1 : 1 and stained according to the P.A.S.-method 
with heniatoxylin as counterstain. The slides were evaluated with 
reference to occurrence of hyphal structures, differentiating 
quantitatively between single or no hyphae contrary to colonies 
of hyphae. This difference is illustrated in Figures 2 a and 2 b. 

To show that the hyphal structures, seen by direct micro- 
scopy, may well be interpreted as yeasts, the following experi- 
ment was carried out: A verified Candida albicans culture, taken 
from a Sabouraud plate, thus being in the blastospore phase, is 
transferred to human, yeastfree saliva, containing penicillin and 
streptomycin. After incubation for 18 hours at 37OC hyphal 
structures are seen, morphologically identical to those found in 
sinears (see Fig. 3 ) .  In two cases Candida albicans, also in the 
yeast phase, was sineared on the dorsuin of the tongue in yeast- 



Fig. 1 a. Speckled leukoplakia behind the right commissure, showing w h i t c  
patches o n  an  erythcmatous background. 



Fig. 2 a .  Single hypha as  found in smear from a control patient. 
P. A .  S.-hematoxylin. 

Fig. 2 1). Colony of hyphac as found in smear from a speckled leukoplakia. 
P.  A.  S.-hematoxylin. 

1 8 - A c t a  odont .  scand. Pol. 23.  



244 A. JEI'SKN AND J. E. >\'IN'FHER 

I-ig. 3. Hyphnl  structurcs developed f y o m  blastaspores of Candid:r albicnns, 
incn1):ited i n  human saliva for 18 hours a t  37°C. 

free volunteers, who imiiiediately started iiiouthwashes with :I 

penicillin solution, 160,000 units three times a day. After 48 
hours the characteristic hyyhal structures were :ibundantly found 
in scrapings froin both cases. 

Results 

The qualitative examination of the 45 controls revealed yeast- 
like fungi in 21 cases or 47 per cent. Cultivation from the 64 
leukoplaltias showed positive growth in  35 cases (55 per cent). 
If the group of patients with specltled leukoplaltins is  evaluated 
separately, growth was found in  21 of 23 cases (91 per cent) ,  
while in Ihe group of co~iiiiion leukoplaltias 14 of 41 lesio~is were 
positive (34 per cent). These results are  recorded graphically in 
Figure 4a .  

The quantitative examination of P.A.S.-stained siiie:irs f r o m  
the 45 controls showed single or no hyphae, but in  no case co- 
lonies of hyphae. In  the group of patients with leultoplaltia, co- 
lonies of hyphae were found in  24 out o f  64 lesions (39 per cent). 
The group of  specltled leukoplnltias taken sep:irately reve:ilcd, 
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35 Commoncspeckled type 

Common type 27 

Negative 

Speckled type 

1 Positive 

Fig. 4 a.  Graphical recording of results of agar plate cultivation. 

QUANTITATIVE ANALYSIS OF YEAST-LIKE FUNGI 
IN ORAL LEUKOPLAKIA 

Controls 45 

40 Common + speckled type 

Common type 

Single or no hyphae 
Colonies of hyphae 

Speckled type 

Fig. 4 h. Graphical recording of results of microscopical examination of 
smears. 

however, colonies of hyphae in all scrapings (23 of 23),  while 
this picture was seen in only one out of 41 coiiiiiion type leuko- 
plakias. (Fig. 4 b) .  This single positive case was re-examined af- 
ter 2 months and a t  that time found negative without any treat- 
ment having been performed. 

The two negative results in the qualitative analysis of the 
speckled group are derived from the same patient and thus from 
the same, bipartited agar-plate. In the sinears from the same two 
lesions, heavy occurrence of hyphal structures was seen, and the 



”Other ye:ist-lilie fungi” comprise the  following species : To- 
rulopsis gl:rt)rata, C:tndidn Itrusei, CAandid:i tfuilliernioiidii, (;:in- 

did:) tropic:ilis, Snccl1:rroriiyces cereyihiae :rnd ‘l’oriilopsis iricon- 
spic 11 a .  



Fig. 6 .  I’liolomicroSial,11 \lionring the histomurpholo~y of a speckled leu- 
koplakia. Note par:ilter:rto\is, cpitliclial Iiyperplasin, epithelial atrophy and 

Ilea v y  subc pi t lie I i a I i 1 1  f l  :I 111 111 a t  o ry  react i o 11. He mat oxy1 i 11 -- cos i 11. 

Fig. 7. Hyplial stiuctures in the superficial layers o f  the epithelium in n 
section from a bpcckled leukoplakia. 1’. A. S.-hcmatoxylin. 
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Fig. 9. Photomicrograph from the same section as seen i n  Fig. 6, showing 

Hemntoxylin - eosin. 
increased mitotic activity in the h a d  layers of thc epithelium. 

Histopathology 

Eleven of the speckled leukoplakias and 13 of the coiiinion 
type were biopsied. 7pin sections were stained with heniatoxylin- 
eosin as well as P.A.S. 

Exaiiiination of the speckled leukoplakias disclosed the fol- 
lowing characteristics, which were seen in all sections : hyper- 
parakeratosis, acanthosis, alternating epithelial hyperplasia and 
atrophy, superficial, intraepithelial leucocyte-infiltration and 
inoderate or heavy subepithelial, chronic inflaiiimatory reaction. 
P.A.S.-stained sections revealed hyphal structures in the upper- 
most parakeratotic layers of the epithelium. Epithelial atypia, 
inalignant features or frank carcinoma were not seen. 

The coninion type leukoplakias showed hyperorthokeratosis or 
hyperparakeratosis or both, acanthosis, slight or inoderate chron- 
ic inflaniiiiation in the connective tissue, mild hyperplasia and 
in two cases a few superficially located hyphae, only one of these 



accoinp:inied by intr:iepitheIial leucocyte-infiltr~itiori. None of 
t 11 ese sections showed epi t h el ial a t  y pi :I or care in on i:i . Illu st ra- 
tions 5, 6 nnct 7 dei1ionstr:ite the above iiieritioiied findings. 

The iiiitotic activity in the b:is:il cell layers o f  the epitheliuiii, 
however, seeiiis to he considerably higher in tlie specltled th:in 
in tlie coiiiiiion typc, but  this problem h:ts not heen studied in 
detail. See Fig. 9. 

Following the cmtir17!ycotic trerrtinent, biopsies were taken froiii 
4 of the 13 cases of specltled leulioplakia previously biopsied. 

Histological examination revealed the following changes in 
coniy:irison with the iiiicroscopical findings prior to treatment : 

The hyphal structures and leucocyte-infiltration in the super- 
f ic i :i 1 epi t he1 i nl I :I yer s 11 :id disappeared. The h y pery aruk era t o s i s 
had changed coiiipletely or partly to hyperortliolteratosis with :I 

distinct granular cell layer. The epithelial atrophy had diiiiin- 
islied and in  3 of 4 cases the chronic, subepithe1i:il inf1aiiim:itioii 
showed :I regressive tendency. Increased initotic activity as  illus- 
trated in Fig. 9 was not seen in  these 4 post-treatnient biopsies. 

Treatment 

I n  :in :ttteinpt l o  clarify the possible influence of  :I iiiycotic 
i 11 f ec t ion on th e cl i i i  ic :il :I 1) pears ii c e of the speck I ed 1 eu 1~ 01) 1:i - 
kia, treatment was undert:iken, using Nystatin (MPCOSTATIN 
SQtJ IHR)  t:iblets"'), each containing 500,000 units. One tablet 
was allowed to dissolve in the iuouth three times :I day for 14 
days or in a few inst:rnces for 4 weelis. 

At the end of the treatment the specliled 1eukoplaki:is in 15 
patients (22 lesions) had chmged to coiiiiiion type leultopln1ti:is. 
A 11 sy i i i  pt o iii s had d i sappe ar ed , a 11 d post t r ea t 111 en 1- siiiear s a 11 tl 
-cultiv:ilion were negative in  :ill instances. Figures 8 :I and b 
show :I lesion before and after treatment. Side effects froiii ad- 
niitiistr:ition o f  the drug were not seen, but the iiiajority of the 
patients coniplained of bad taste of the t:tblets. 

One patient received 110 treotnient, because the 1eultopl:iltin in 
this case spontaneously had c h n g e d  to a coiiiiiion type with 
negative smear hut still with positive yeast-cu1tiv:ition. 

:?'I The tablets were kindly provided by RIOFARhlA A/S,  Copenhagen, 
Denmark. 
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The tendency of recurrence is not evaluated, the observation 
time being too short. 

1)ISCIISSION 

When studied by cultivation on agar-plates the occurrence of 
yeasts in  the oral cavities of 48 patients with oral 1eukoplaki:i 
is found not significantly different froin the occurrence in 45 
controls without pathologic conditions of the oral niucosae (56 
per cent and 47 per cent, respectively). The latter figure corre- 
sponds quite well with those of other investigators (Fox  k Ains-  
worth 1958, Stenderiip k Pedersen 19621, whereas the 56 per 
cent figure can not be supported by any previous figures, due 
to lack of investigations on this special subject. 

It is reiiiarltable that all yeast-like fungi, isolated froiii the 
speckled leukoplakias, proved to be Candida albicans. In  coin- 
parison with the controls, relatively many types, different froin 
Candida albicans, were found in  the coininon type leukoplakias. 

In the smears from the speckled leultoplakias, Candida albi- 
cans is found exclusively as  hyphae (pseudo-hyphae), while the 
phase of blastospore or chlamydospore is not seen. Several au- 
thors, thus Gresham k Burns (1960), Gresham k W h i t t l e  (1961),  
Kozinn k Taschdjian (1962), consider Candida albicans a par- 
asite in the mycelial phase, but a saprophyte in the blastospore 
phase. This is in  agreeinent with the coninion finding, that Can- 
dida albicans in  case of generalised candidiasis is found in the 
hyphal phase in  the tissues. However, in  the present investiga- 
tion single hyphae are  found in sinears from 4 of 45 controls. 
It therefore seenis reasonable to assuiiie that development of pa- 
thologic conditions also is dependent on the number of hyphae 
present. 

The histological picture of the speckled leultoplakia, described 
in  the present investigation, corresponds well with the findings 
of Pindborg et alii, except that epithelial atypia or carcinoiiia 
is not seen. 

In  addition to the histological details, as described by Pind- 
borg et alii, the present material reveals leucocyte-infiltration 
and hyphal structures in  the most superficial epithelial layers. 

The inassive invasion of Candida albicans in the speckled leu- 
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1topl:iltias can not be readily expl:iined. No relation to :intil)iotic 
or steroid therapy can be dcti1onstr:ited in the present series. 

A p:irallel 1)etween increased mitotic activity and 1iyperp:iru- 
Iterutosis in Icukopl:iki:is \\:is deliionstrated by Rrnstrrrp (1963) .  
This corresponds well with the present findings, lvliere :I de- 
crease i n  iiiitotic :ictivity, following treutiiient, parallels Lhr 
change of p:ir:ikeratosis to ortholteratosis. 

The clinic:il, microscopical :ind ther:ipeutical findings indic:ite 
a slrong, superiiiiposed C:indida aI1)ic:itis infection in the  speck- 
led leul~opl:iJtia, :iu infection which pcrh:ips increases or in cer- 
t:iin ins t :I nces alone is responsible for the infln ti1 ni:i t ory reaction 
found in the oral iiiucosa. This in connection with the proven 
1tcr:rtolytic properties of the fungus (Knpiccz CC Blniik 1957) iitay 

account for the characteristic pattern of the sl)ecliled leuko- 
pl uli in. 

As mentioned previously, Pindborg e t  nlii found a high fre- 
quency of epithelial atypia and invasive carcinoma in the specltl- 
ed leukoplaltins, but iiiade 110 coiiinient on this interesting point. 
One of the c1iar:icteristic histological features of the speckled 
1eultopl:ilti:i is a heavy, subepithelial infl:iiiiniatioii, arid in  this 
connectiori it seeills worth while to  consider the role of iiiflarii- 
ination in carcinogenesis as done by Menkin (1960) .  This author 
isolated a nucleo-peptide froiii inflaiiiiiiatory exudate and deiii- 
onstrated that injected subcutaneously it caused epithelial hy- 
perplasia and hyperkeratosis. It was further shown, that in ex- 
perimental carcinogenesis produced by diinethyl-benzantlir~icene, 
a strong acceleration of tuiiiour development was seen, when :it 
the same time the nucleo-peptide was injected. Menkin named 
the substance ”the growth factor” arid stated, that ”it behaves 
a s  a cocarcinogen, thus pointing to a definite role of inflaiiiiii:i- 
tion in c:ircinogenesis via the growth-proiiioting factor of exu- 
dates”. 

I ~ r i ~ s f r i r p  ( 1962) culled attention to the possible influence o f  
inflaiiiiiiatiori 011 experiniental, cheniically induced carcinogenesis 
in the haiiister cheek pouch. The cheiiiical agent alone caused 
carcinoma in 1 0  weeks, whereas carcinogen plus local, inech:in- 
ical irritation, resulting in heavy inflariiniatory reaction, devel- 
oped riialignancy in only 4 weeks. 



MYCOTIC 1NFECTIOS IS OIIAI, I .EUl iOPLAKlA 253 

Gnndini & Gnrtlcr (1964) deinonstrated :I iiiitogenic effect of 
extracts froin whole frozen yeast (Saccharoinyces cerevisiae) on 
leucocytes in vitro. 

I n  view of these results, i t  should he conceivable to correlate 
the higher frequency of epithelinl atypi:i and carcinoiiia in the 
specliled leukoplaliias with the 1ie:ivy inf1amm:itory response, 
due to s u periin 110 sed (;a nd id :I alh i c ;i n s n f ec t i on. 

Studies intended to throw light on the pathogenicity of Candida 
:ilbicans are  in progress. 

s r  a1 XI A IIY 

With the purpose of investigating the possible role of  yeasts 
in the developnient of the so-called speckled leukopl:ilii:r, show- 
ing erythematous :ireas between white patches, 48 patients with 
a total of 64 oral leu1toplaIii:rs were exanlined qu:ilitatively by 
rultiviilion and cpntit:itively by snie:ir-technique for occurrence 
of yeast-like fungi. 

On cultivation, fungi were isolated froin all cases of speclilcd 
leul{opl:iltiii, and 1:ihoratory identifkition constantly showed Can- 
dida :ilbicans. 

Microscopic cx:iininntion o f  siiie:irs showed :I c l e w  distinction 
hetween speckled ;ind coininon type lenkoplaliias, in that the for- 
mer revealed colonies of hypliae, the latter only single or no yeast 
elements. 

Clinically, treatinelit with Nystalin in a11 cases changed the 
speckled type to the coininon type with ;I hoiiiogenous, whitish, 
s I ig h t 1 y wr ink 1 ed surf ace. 

Histologically, the hyl’erparn1ier:itosis of the speckled leuko- 
jtlalti:is changed to orthottrrntosis with :L decrease in subepithe- 
I in I in f 1 a 111 in at or y r e:ic lion . Re gr e s s io n of e pi t he 1 ia 1 atrophy and 
mitotic actiyity in the basal cell layers \\-as noted. 

These clinical, iiiicroscopic and therapeutic findings indicate 
a strong, superimposed Candida alhicans infection in the speclil- 
ed leultoylakias, which in:iy explain the typical clinical pattern. 

Further studies are in progress in  order to throw light on the 
pathogenesis of Candida albicans-induced epithelial changes. 
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porter des 6cl:iircissements sur  la pathogknkse des altkrations 
Cpith6li:iles provoqui'es par Candida albicans. 

Z US AM MEN FA SSI'NG 

MYKOTISCHE INFE KTION IN ORALE LEUKOPLAKIEN 

Zu den1 Zweck, die eventuelle Hedeutung der Pilze in  der Ent- 
.ivicl<lung der sogenannten Fleck-Leulioplakie, die als erythema- 
tiise Gebiete zwischen weissen Flecken erscheint, darzutun, wur- 
den 48 Patienten niit in1 garizen 64 oralen Leukoplakien auf das 
Vorkonimen voii Garungspilzen hin untersucht, teils qLialitati\~ 
durch Zucht und teils quantitativ durch Ausstrichtechnik. 

I3ei der Zucht wurden die Pilze von allen Fallen der Flecli- 
Leulioplakie ausgeschieden, und eine genauere Typenbestinimung 
ergah in allen Fallen Candida Albicans. 

Eine miliroskopische Untersuchung der Ausstrichpraparate er- 
gab eine deutliche Sonderung zwischen der flecltigen und der ge- 
wohnlichen Leukoplaltie, indeni erstere Hyphenkolonien aufwies, 
wiihrend bei letzterer nur vereinzelte oder auch gar lteine Pilz- 
eleniente zu heobachten wnren. 

Durch Hehandlung niit Nystatin anderten sich alle Falle der 
Fleck-Leultopl:~kie in den gewiihnlichen 'l'ypus init einer honio- 
genen, weisslichen, leicht runzeligen Oberf'liiclie. 

Histologiscli liess sich eine Wnderung der Hyperpar:ilterntosis 
der Fleck-Leultoplaltie in Ortholteratosis niit einer \'erniinderung 
der subepithelialen Entzundungsrealition beobachten. Ferner war 
eine Regression der epithelialen Atrophie und der mitotischen 
Aktiritiit in den basalen Zellenschichten zu benierlten. 

Diese Iilinischen, miltroskopischen und thernpeutischen Ergeb- 
nisse lassen auf eine Itrlf'tige, superiniposierte Candid:\ Albicans- 
Infelition in der Fleck-Leultoplaltie schliessen, was deren ty- 
pisches Itlinisches ISild erklaren lnag. 

Weitere Studien zur Erliellung epithelialer dnderungen, durch 
Ca n (1 id a A 1 hi c a n s ver u r s :I c h t , si ii d vor ge se h en. 
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