
,ro. 
ing 
tral 
old 
,ed. 

of 

D. 
of 

·th­
;sL 
T. 

llC­

•1uf 

ia~ 
3l. 

---&,.__ 

Journal of Oral Pathology 1976: ~: 229-236 

The relation of the clinical picture 
to the histopathology of snuff dipper's 

lesions in a Swedish population 

T. AXELL, H. M61l"ISTAD AND B. SIDi'DSTROM 

Departments of Oral Surgery and Oral Histopathology, Faculty of Odontology. 
University of Lund, Malmo. Sweden 

A hsrract. The relation of the clinical picture of snuff dipper•~ lesions to the histopatho­
logical appearance was studied in 114 male dippers aged 20--88 years. 

Histological study revealed increased epithelial thickness, a vacuolated surface layer 
with wavelike, eosinophilic spikes directed toward the surface having a narrow, 
eosinophilic band as a demarcation toward the prickle cell layer, acanthosis, and a 
slight inflammatory reaction. Thirteen ca~es showed an increased number of eosinophilic 
granulocytes, and nine cases contained amorphous, weakly eosinophilic areas in the 
connective tissue papillae. No epithelial dysplasia was observed. 

Increased epithelial thickness, especially the presence of a vacuolated ~urface layer, 
was the only histologic feature that could be correlated with the severity of clinical 
appearance of the lesions. Deeply located changes, like inflammation and amorphous 
areas, however, were not reflected in the clinical grading of the lesions. 
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A specific, well recognized mucosa! reac­
tion is caused by snuff dipping. Studies on 
the histopathology of this lesion have been 
carried out in the United States (Smith 
et al. 19i0, Smith 1972), South Africa (van 

Wyk 19651 and Denmark (Pindborg & 

Renstrup : 963, Reed-Petersen & Pindborg 
1973). These reports are largely confirm­
ative. However, those originating from the 
United States and South Africa describe 
the surface layer of the lesion as either 
ortho- or parakeratinized. whereas the Dan­
ish studies emphasize the presence of a 
nonkeratinizcd and vacuolated surface 
layer. 

The question of a possible carcinogcne­
city of snuff has received special attention, 

but opinions on this matter are contradic­
tory. Some clinical reports from the United 
States suggest a positive correlation be­
tween oral cancer and snuff dipping (Ro­
senfield & Calloway 1963, Brown et al. 
1965), while other studies reveal no such 
correlation (Wynder et al. 1957a. Smith et 
al. 1970, Smith 1972, 1973, 1975). Reports 
from Sweden are also somewhat ambiguous 
in this respect (Ahlborn 1937, Wynder et 
al. 1957b. Einhorn & Wersiill 196h In 
studies where the histopathology of snuff 
dipper's lesions has been investigated, 
findings of premalignant or malignant 
changes are rare. In 12 specimens from 12 
snuff dippers in the study by Pindborg & 
Renstrup (1963), and in 157 biopsies taken 



230 AXEU ,, MORNSTAD AND SUNDSTROM 

from clinically severe cases among a total 
of l 5,000 snuff dippers in the United 
States (Smith 1972) no epithelial dysplasia 
or carcinoma was found. In the study from 
South Africa (van Wyk 1965), four cases 
of "disquiet epithelium" were seen among 
25 biopsies. In the most recent Danish 
study (Roed-Petersen & Pindborg 1973), 
one case of dysplasia and one of carcinoma 
were seen among 32 biopsies from an equal 
number of snuff dippers referred to a hos­
pital clinic. 

The reported differences in the tissue 
reaction pattern in various parts of the 
world, as well as differences in the ten­
dency to malignant transformation, may 
link with inconsistent criteria used in the 
diagnosis of the lesions, dissimilar dipping 
habits and/or variations of snuff com­
position. The aim of the present investi­
gation was to study the histopathological 
appearance of snuff dipper·s lesions in 
material collected in a Swedish population. 
The intent was further to assess whether 
there was any correlation between the 
clinical and the histological pathology. 

Materials and Methods 

The material for this study was selected 
from an epidemiological survey of oral 
mucosal lesions in Sweden (Axell 1975). 
Among 20,000 individuals examined, around 

1,200 snuff dippers were found, and of 
these, 114 underwent biopsy. 

On the basis of information obtained 
from questionnaires. the snuff dipping 
hahits of the 114 individuals, who were 
all males, are characterized as ~hown in 
Tables 1 and 2. 

The clinical diagnosi~ of snuff dipper's 
lesion was determined when there was a 
lesion of the oral mucosa in a location 
which, upon direct questioning, was found 
to be at the exact site for the regular 
placing of snuff. The clinical appearnnce 
of the lesions was graded as follows (Fig. 
l ): 

Degree 1. 

Degree 2. 

Degree 3. 

Degree 4. 

A superficial lesion with a color 
similar to the surrounding mu­
cosa. and with slight wrinkling, 
No obvious mucosa} thickening. 

A superficial, whitish or yel­
lowish lesion with wrinkling. No 
obvious thickening, 

A whitish-yellowish to brown, 
wrinkled lesion with intervening 
furrows of normal mucosa! 
color. Obvious thickening. 

A marked, white-yellowish to 
brown and heavily wrinkled 

Table I. Snuff habits related to clinical grading of the oral lesions 

Clinical 
No. 

Age Amount of snuff Duration 
degree years (x) h.1day (x) g/day (x) ;ears rx) 

···--···---
X 6 41.7 4.3 1.J.3 :2.0 
1 4 56,0 2.5 5.0 11.0 
2 17 55.5 6.1 11.1 30.l 
3 51 47.4 7.4 12.9 20,7 

4 36 53.4 8.2 18.0 28,6 

Total 114 50,4 6,8 13.8 23.8 
Range 20--88 1- 24 4-50 1-68 
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Fig. 1. Snuff dipper's lesion5 of clinical degrees 1-4, a-d respectively. 

lesion with intervening, deep 
and reddened furrows and/or 
a heavy thickening. 

All patients with clinical lesions of degree 

Tablt! 2. Snuff habits related to brands of snuff 

Brand of 
No. 

Age 
snuff years ('<) 

-----------------------

I 74 54.0 
TI 26 46.2 

Ill 12 39.4 
IV 2 29.5 

Total 114 50.4 
Range 20--88 

4 were subjected to biopsy whereas indi­
viduals with any of the other three de-
grees 
90% 

which 

were biopsied at random. About 
of the patients accepted biopsy, 

was undertaken a few days after the 

Amount of snuff Duration 
hlday ('1) g/<lay (\) years rx) 

7.5 14.6 27.8 
6.5 11.5 18.2 
3.6 11.6 14.3 
4.5 21.0 7.0 

6.S 13.8 23.8 
1 .24 4-50 1-68 

--------··············-··-------------------------
Brand I = Ettan; brand II = Grovsnus; brand Ill .cc Roda Jacket; brnnd IV= Sven~kt 
exports nus. 
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Fig. 2. Typical appear­
ance of snuff dipper's 
lesion, showing a va­
cuolated epithelial sur­
face layer, which con­
tains wave-like. eosin­
ophilic spikes and 
which i~ demarcated 
from the underlying, 
acanthotic prickle cell 
layer by a narrow band 
of increased eosin­
ophilic staining. Slight 
inflammation. H & E, 
X 108. 

screening examination. On the day of 
biopsy, the patient was checked for any 
change in his snuff habit. Some patients 
had stopped snuff dipping between the two 
examinations and were then placed in a 
special group called ·'degree X". The 
biopsies comprised upper or lower anterior 
vestibular mucosa and were taken from the 
central parts of the lesions with a 5.5 mm 
punch instrument under local anesthesia 
with 3 % Citanest-Ex.adrin•~. Six biopsies 
were taken from clinical lesions of degree 
X, four from degree 1, 17 from degree 2, 
51 from degree 3 and 36 from degree 4. 
The specimens were fixed in 10 0< neutral 
formalin and embedded in paraffin. Sec­
tions were stained with hematoxylin-eosin, 
periodic acid-Schiff and van Gieson. Histo­
logical features were assessed through a 
subjective grading (slight. moderate, mar­
ked). 

Results 

All but one biopsy showed an increased total 
epithelial thickness, and this increase was 
more pronounced in the lesions clinically 
assigned degrees 3 and 4. In the vast 
majority of the lesions, the outer surface 

of the epithelium consisted of a vacuolated 
layer, occasionally containing remnants of 
cell nuclei. Within this layer, wavelike 
eosinophilic spikes directed toward the sur­
face were often seen, and the layer as 
such was usually demarcated from the 
cells of the underlying prickle cell 
layer by a narrow, often distinct, eosin­
ophilic band (Fig. 2). This surface layer 
was significantly more pronounced in 
le~ions of degrees 3 and. especially, 4 as 
compared to those of degrees 1 and 2. 

In 22 cases, ortho- and/or para-kera­
tinizcd surface layers were found in parts 
of the biopsies, and this feature was most 
often seen in lesions of degrees X, 1 and 2. 
In regions with orthokeratinization. a 
granular cell layer was usually also re­
cognized (Fig. 3). Some of the keratinized 
surfaces were swollen and of a granular 
texture, and thus appeared a~ intermediate 
forms between undisturbed keratimzation 
and the vacuolization described above (Fig. 
4). The total epithelial thickness in 
kcratinizcd areas was often slight compared 
to those areas in the same specimens which 
showed a vacuolated surface layer. 

Acanthosis was found in all clinical 
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Fig. 3. Snuff dipper's 
lesion showing the 
presence of a granular 
cell layer and a slight­
ly vacuolated. ortho­
kcratinized surface. 
H & E, X 108. 

groups, being somewhat marked in degrees 

3 and 4. The increase of total epithelial 

thickness mentioned above was mainly due 

to the presence of the vacuolated surface 

layer, and only to a lesser degree to 

acanthosis. A slightly club-shaped epi­

thelial hyperplasia was noted in 30 cases, 

without correlation to clinical severity . 

··'. 

None of the 114 biopsies showed changes 

interpreted as cellular atypia or epithelial 

dysplasia. 
Most of the biopsies showed a very 

slight inflammatory reaction. and there 

was no correlation between the degree of 

inflammation and the clinical grading. 

Sixteen cases were characterized as mo-

FiR. 4. Lesion with 
surface characteristics 
intermediate between 
\·acuolization and or­
thokeratinization. 
H&F, X 195. 

~,,~ii ,~, ;(~ 
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Fig. 5. Lesion showing ,.,.,. ·•-~·-,.,,.•.·. 
amorphous areas of 
vari0us extensions in 
the connective tissue 
papillae. H & E, X 120. 

,;., 

. ~ fi:~ ~-· . .,-,.~· ·· ... ,, 

derately, and 11 cases as severely inflamed. 
The inflammation was often localized to 
the juxtaepithelial part of the lamina pro­
pria. Spongiosis and inflammatory cell in­
filtration of the basal layers of the epi­
thelium was noted in cases of severe in­
flammation. 

The inflammatory cells were predomi­
nantly lymphocytes, but plasma cells and 
neutrophilic granulocytes were also oc­
casionally present. Thirteen cases showed 
a remarkable number of eosinophilic 
granulocytes, and most of these were as­
sociated with moderate or severe inflam­
mation. In nine ca~es, amorphous. weakly 
eosinophilic, PAS-positive and van Gieson 
yellow areas were observed in the con­
nective tissue papillae (Fig. 5). In one of 
these cases a similar and very pronounced 
change was also seen around a salivary 
duct deep in the connective tissue. Special 
staining oi the amorphous areas with the 
thioflavine-T and Congo red techniques did 
not indicate the presence of amyloid. 
PTAH staining for fibrinoid also gave ne­
gative results. There was no correlation 
between the amorphous areas and the 
clinical grading. Six of the nine cases be-

longed to those with moderate or severe 
inflammation, and five to those with in­
creased numbers of eosinophilic granulo­
cytes. 

The histopathological appearance of the 
six biopsies taken from clinical lesions of 
degree X differed in some respects from 
the other lesions. The most obvious dif­
ference was an almost total absence of a 
vacuolated ,urface. Three cases showed a 
thin surface layer of para- or ortho­
keratinization. 

With one exception. there was no cor­
relation between either the clinical or the 
histological appearance and the different 
brands of snuff used. All of the nine cases 
containing amorphous areas in the con­
nective tissue belonged to the 86 biopsies 
taken from individuals using brands I and 
Ill. No such ca~e was seen among the 
biopsies from the 28 individuals using 
brands rr and TV. 

Dlecuaelon 

The most striking and consistent histologi­
cal finding in the present biopsies of snuff 
dipper's lesions was an increased total 
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thickness of the epithelium. This increased 
thickness was due partly t0 the formation 
of a vacuolated surface layer and partly 
to acanthosis. The correlation found be­
tween the clinically and the histologically 
observed thickness of the lesions was related 
to the vacuolated layer, rather than to the 
acanthosis. The presence of a thick, va­
cuolated layer with eosinophilic spikes and 
bands. was especially emphasized by Roed­
Petersen & Pindborg (1973). It seems 
reasonable to assume that this layer re­
presents a direct tissue damage, probably 
related to the high alkaline reaction (ap­
prox. pH 9) of Scandinavian wet snuff. 
This assumption is supported by our find­
ing that cessation of snuff dipping for a 
few days results in regression of the lesions, 
with loss of the vacuolated layer. Further­
more, the reports from the United States 
and South Africa, which do not emphasize 
vacuolization, relate to the use of dry, 
weakly alkaline snuff. 

The histological assessment of inflamma­
tion showed no correlation with the clinical 
degree of the lesions. In cases with mode­
rate or severe inflammation, an increased 
number of eosinophilic granulocytes were 
often found. lbe presence of eosinophils 
is not mentioned in earlier studies of snuff 
dipper's lesions. Whether this finding i~ of 
any specific significance in terms of im­
munological reactions is unknown. 

Lyon et al. (1964) specifically studied 
deposits of an amorphous material, inter­
preted as amyloid, around accessory sali­
vary glands in four of seven biopsies from 
snuff dipper's lesions. Archard & Tarpley 
(1972) found similar deposits, but did not 
find them to be amyloid in nature. Our 
biopsies were generally shallow and only 
occasionally contained salivary gland tis­
sue. One of these specimens displayed an 
amorphous, weakly eosinophilic, PAS­
positive and van Gieson yellow area around 
a salivary gland duct. Similar amorphous 

changes were however found in eight fur­
ther cases in the connective tissue papillae 
just underneath a thin epithelial covering. 
With methods employed in this investiga­
tion amyloid could not be identified. It 
may be assumed that the nearness of the 
quid of snuff to the connective tissue plays 
a decisive role in the etiology of this 

change, and that it reflects a direct chemi­
cal and/or mechanical injury. The patho­
genesis should then be identical with the 
one earlier indicated for the vacuolated 
surface layer of the epithelium. 

The amorphous areas in this material 
frequently occurred together with eosin­
ophilic granulocytes and this may indicate 
a possible involvement of immunological 
reactions. Hamner et al. (1971) described 
the presence of juxtaepithelial amorphous 
deposits in 54 oral biopsies from patients 
with submucous fibrosis. Although these 
deposits may be specific for submucous 
fibrosis, it is still of interest to note that 
these authors discussed, among other fac­
tors, the possible etiologic role of pan 
quids (containing tobacco and lime) and of 
chili. They also reported the presence of 
eosinophilic granulocytes and discussed the 
possibility of allergic reactions. The nega­
tive findings with respect to staining for 
fibrinoid, lessen the likelihood that the 
amorphous changes in our material are of 
immunological origin. and it may well be 
that the amorphous areas reflect collagen 
which has been altered upon a direct 
chemical insult. 

The fact that all cases with amorphous 
changes were found among individuals 
using two particular brands of snuff {I and 
IH) may indicate that these two brands 
contain substances of specific importance 
for the development of these changes. 
However, all constituents of brand I are 
also present in the other brands. Alterna­
tively, the users of the two particular 
brands could show specific characteristics 
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as regards demographic data or snuff dip­
pmg habits. This hypothe~is was also tested 
but nothing was found to support it. 

None of the 114 biopsies showed 
cellular atypia or epithelial dysplasia. In 
some biopsies, epithelial changes were 
found which could perhaps be labelled 
"disquiet epithelium" (van Wyk 1965). 

However, as these biopsies did not show 
an increased number of mitotic figures but 
severe inflammation, these changes arc 
interpreted as secondary to the inflamma­
tory reaction without premalignant impli­
cations. 

It appears that our clinical grading only 
reflects changes in the outermost layers 
and does not disclose any deeper tissue 
reactions such as inflammation or the 
presence of amorphous changes. The ab­
sence of epithelial dysplasia in the present 
material obviously excludes any statement 
as to whether such changes may be related 
to specific clinical characteristics. 
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