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Clinical classification of Swedish 
snuff dippers' lesions supported 
by histology 
Andersson G, Ax.ell T, Larsson A: Clinical classification of Swedish snuff dippers' 
lesions supported by histology. J Oral Pathol Med 1991; 20: 253-7. 

From a tot:al material of 184 Swedish users of loose packed moist snuff and 68 
users of portion-bag packed moist snuff, cases were selected from subgroups 
based on a four-point clinical grading scale. The selected material for the study 
comprised 70 cases (ten from each clinical grade group, no Degree 4 lesion was 
found among portion-bag users). Features recognized in biopsies from these 
cases together with findings in previous studies correlated well with the use of a 
four-point :scale for the grading of clinical changes, especially in the context of 
discriminating lesions for which special efforts should be undertaken to make the 
patient stop or change the snuff dipping habit and for selecting patients in whom 
regular clinical follow-up including a biopsy should be carried out. In this article 
is also discussed the labeling of the clinical oral mucosa! changes seen at the 
site where a quid of snuff is regularly placed. The conceptual use of "snuff 
dippers' lesions" is recommended instead of e.g. snuff-induced leukoplakia. 

The habitual use of oral snuff, snuff 
dipping, is a habit where a pinch of 
powdered or particulate tobacco is 
placed in contact with the oral mucosa. 
In Sweden, by far the most frequent 
site of placing a quid of snuff is the 
vestibular area inside the upper lip and 
almost exciiusively non-fennented moist 
snuff is usc:d (1). 

Almost iinvariably, a clinically visible 
change can be found on the site of the 
oral mucoi.a where the snuff is regular­
ly placed (2). This change has been 
called snuff dippers' lesion (2-3, 4), 
sriuff dippers' keratosis (5), snuff-in 
duced oral. leukoplakia (6), and snuff­
induced ksion (7-9). In the present 
article the label snuff dippers' lesion will 
be used. 

Subdivision of a diagnosis into sub­
groups may be useful for many reasons. 
It may be used to study various aspects 
of a lesion and its different appearances 
and it may also form the basis for re­
commend~Ltions on clinical routines. A 
four-point scale for subgrouping snuff 
dipper's lesions, suggested by AxELL (2), 
was used iJ.1 the present study. This scale 
is based on clinical criteria including 
wrinkling, thickening and color changes 
of the ora:! mucosa. 

The four-point scale has previously 
been used in several studies on snuff 
related lesions (1, 4, 7, 10, 11). A modi­
fied classification has been used by 
GREER & POUi.SON (12) and GREER et 
al. (I 3) who reduced the four-point scale 
to a three-point scale, since in their stud­
ies of teenagers, adults, and geriatric 
patients they were able to classify all 
lesions into one of Degrees 1-3. HOLMS-

• TRUP & PINDBORG (14) have speculated 
on whether the three-point scale is ap­
plicable on a world-wide basis, but they 
state that this must await future studies. 
The aim of the present study was to 
analyse whether the four-point scale is 
relevant or justified based on its correla­
tion to the histologic appearance in 
tissue biopsies. 

Material and methods 

The material for the analysis of the clin­
ical grading comprises 252 men who, at 
the sampling and recruitment proce­
dures, were all using Swedish moist 
snuff on a daily regular basis; 184 were 
using loose snuff and 68 portion-bag 
snuff. Sampling and examination proce­
dures including the taking of biopsies 
are detailed in articles by ANDERSSON & 
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AXELL (l) and ANDERS&>N et al. (10). 
The distribution of lesions on the four­
point scale, as well as consumption 
data, are detailed in Table 3 in (1). 

Snuff dippers' lesions were sub­
grouped according to the mentioned 
four-point scale (2). Degree 1: a superfi­
cial lesion with a color similar to the 
surrounding mucosa, and with a slight 
wrinkling. No obvious mucosa! thicken­
ing. Degree 2: a superficial, whitish or 
yellowish lesion with wrinkling. No ob­
vious thickening. Degree 3: a whitish­
yellowish-to-brown, wrinkled lesion 
with intervening furrows of normal mu­
cosa! color. Obvious thickening. Degree 
4: a marked, whit~yellowish-to-brown 
and heavily wrinkled lesion with inter­
vening, deep and reddened furrows and/ 
or a heavy thickening. 

Selected for histologic analysis in the 
present study were specimens from 10 
consecutive subjects from each "clinical 
lesion group" comprising the following 
fractions of the total collected material. 
From loose snuff users were selected all 
10 Degree 1 lesions, IO of 33 Degree 2 
lesions, 10 of 130 Degree 3 lesions and 
10 of 11 Degree 4 lesions. From portion­
bag snuff users were selected 10 of 13 
Degree 1 lesions, 10 of 31 Degree 2 



254 ANDERSSON et al. 
Table I. Age and consumption factors for IO consecutive subjects of loose and portion-bag 
snuff ;~sers with lesions of Degree I through Degree 4. 

Consumption 

Clinical Age h/Day g/day Yr 
Product grading Mean±SD Mean±SD Mean±SD Mean±SD 

Loose I 40.2±8.9 7.1±4.5 10.6±6.7 10.5±5.7 
Loose 2 36.0±8.9 5.9±3.1 17.1±9.8 10.4±6.5 
Loose 3 43.2± 18.0 8.9±3.8 19.8±9.5 16.6±3.4 
Loose 4 39.6± 14.1 11.8±4.0 26.5± 13.1 15.8±7.7 

Portion-bag I 37.9± 15.6 8.1±4.0 9.8±3.5 3.5 ± 3.3 
Portion-bag 2 36.7±5.3 9.2±3.1 9.9±4.2 3.0±2.4 
Portion-bag 3 38.0±7.4 10.7±3.3 12.6±5.3 4.2±2.8 

No Degree 4 lesion was recorded, in portion-bag users 

lesions and 10 of 24 Degree 3 lesions. 
No Degree 4 lesion was encountered 
among portion-bag snuff users. The 
number of specimens selected for analy­
sis thus totalled 70. Age and consump­
tion data for the subjects from whom 
the biopsies were secured are shown in 
Table: 1. 

Histologic criteria were the same as 
those: used in previous reports based on 
the total material (I 0, 11, 15). Among 
these,, two major epithelial surface pat­
terns, Types 1 and 2, were recorded. The 
most commonly encountered pattern 
was Type 1, characterized by a variably 
thickened surface layer, composed of 
vacuolated cells and often showing 
.. chevron-type patterns". This feature 
was always rhodamine B negative. Type 
2 changes were characterized by a vari­
able degree of keratinization, staining 
positive with rhodamine B. The surface 
could also be recorded as a thin homo­
geneous structureless zone, staining eo­
sinophilic and rhodamine B negative. 
This necrotic surface zone could be re­
corded alone or in combination with the 
Type:: I change. 

Results 

The histologic findings related to the 
clinical grading of the lesions are shown 
in Table 2 and in Figs. 1-8. 

Changes of the surf ace layer - These 
changes were subtle in Degree I lesions 
and became increasingly pronounced in 
Degrees 2-4. A necrotic rhodamine B 
negative surface zone was a common 
finding either alone or in combination 
with Type 1 changes. Type 2 changes 
were most frequent in lesions of clinical 
Degrees I and 2. 

Other histologic observations - Atro­
phy, hyperplasia, mitoses and basal cell 
hyperplasia were increasingly more 
often recorded in lesions with a higher 
clinical degree. However, three cases of 
hyperplasia in combination with in­
creased mitotic rate were identified in 
portion-bag users with Degree I lesions, 
also comprising the three lesions with 
Type 1 surface changes indicated in 
Table 2. These three portion-bag users 
had the highest daily exposure to snuff 
within this group. In those specimens 
where increased basal ce\lularity was re-

corded, an increased mitotic rate was 
also seen. A combination of atrophy 
and hyperplasia was recorded in two 
cases of loose snuff users showing clin­
ical Degree 4 lesions, comprising also 
the two cases which showed a necrotic 
surface zone, but no typical Type l or 
Type 2 changes. In the Degree 4 lesions, 
three specimens showed loss of cohe­
sion. One of these cases also showed a 
non-specific ulcer. 

Various degrees of non-specific 
chronic inflammation was observed in 
all cases. Hyalinization in the connec­
tive tissue close to the epithelium was 
found in a few lesions, predominantly 
of Degree 4. 

The observations in both habit 
groups can be summarized as follows. 
In Degree 1 lesions of portion-bag users 
only subtle histologic alterations were 
seen (Fig. 1), with an occasional Type I 
or Type 2 surface change. Almost all of 
the portion-bag users exhibiting clinical 

· Degree 2 lesions showed Type I (Fig. 2, 
most common) or Type 2 changes. In 
addition, 50% of these cases demon­
strated an increased mitotic rate. All 
except one of the portion-bag users pre­
senting with a clinical Degree 3 lesion 
showed histologic Type I changes, often 
with a necrotic surface zone. The major­
ity of these cases also showed an in­
creased mitotic rate and a few an in­
creased cellular density (Fig. 3). Almost 
all loose snuff users exhibiting clinical 
Degree l lesions showed evidence of 
Type 1 epithelial changes, often com­
bined with a necrotic surface zone (Fig. 
4). The pattern of tissue changes among 
the loose snuff users exhibiting a clinical 
Degree 2 or 3 lesion (Figs. 4, 5) was 
very much in accordance with that ob­
served of the corresponding lesions of 
portion-bag users. Clinical Degree 4 

Tabb: 2. Histologic features in specimens from IO consecutive subjects of loose and portion-bag snuff users with lesions of Degrees I, 2, 3 
and 4. 

Surface changes 

Only Increased Increased 
Clinical necrotic Type Type Hyper- mitotic cellular Loss of 

Product degree Normal zone I 2 Atrophy plasia rate density cohesion 

Loose I 1 8 (6)* I 
Loose 2 0 2 5 (3) 3 3 I I I 
Loo!IC 3 0 2 6 (3) 2 2 6 4 I 
LOOliC 4 0 2 7 (5) I 5 5 7 5 3 
Portiion-bag I I 5 3 (I) I 3 3 
Portion-bag 2 I 3 4 (3) 3 I I 5 I 
Portion-bag 3 0 I 9 (7) 0 3 3 8 2 

No Degree 4 lesion was recorded in portion-bag users. 
* ( :1 = number of biopsies showing necrotic surface zone adjacent to type 1 change 



lesions, recorded only among loose 
snuff users, invariably showed more ex-

tensive histologic changes, including ep­
ithelial atrophy, a high mitotic rate, oc-
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casional loss of cohesion and increased 
cellular density (Figs. &-8). 

.. ~!tf~jt~ 
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Fig. I. 48-yr-c,ld man with clinical Degree I lesion following use of portion-bag snuff (7 h daily, 8 g a day, 2 yr with regular habit). Nonna! 
looking surfa◄:e epithelium (cf 10) with vacuolated cells typical of this area with only few inflammatory cells. x 140. Fig. 2. 28-yr-old man 
with clinical Degree 2 lesion following use of portion-bag snuff (10 h daily, 12 g a day, I yr with regular habit). Typical Type I histologic 
change with thickened surface layer of swollen cells, in this case also accompanied by necrotic surface zone (arrow). This case also showed 
increased mitotic rate (cf arrow head). x 140. Fig. 3. 41-yr-old man with clinical Degree 3 lesion following use of portion-bag snuff (10 h 
daily, 12 g a day, 10 yr with regular habit). Widely thickened and swollen surface layer (Type I, cf Fig. 2) and slightly increased basal cell 
layer is seen. Increased rate of mitoses was also recorded (arrow-heads). x 140. 

Fig. 4. 48-yr--0ld man with clinical Degree I lesion following use of loose-snuff (13 h daily, 7 g a day, 2 yr with regular habit). Slight change 
is observed, with thin necrotic surface zone (arrow), small degree of cellular swelling and also some inflammation. x 140. Fig. 5. 49-yr-old 
man with clinical Degree 2 lesion following use of loose snuff (8 h daily, 7 g a day, 10 yr with regular habit). Thin necrotic surface zone (cf 
Fig. 4) is aa:ompanied by thickened layer of swollen cells (1ype I change) and also some inflammation. x 140. Fig. 6. 30-yr-old man with 
clinical Degree 3 lesion following use of loose snuff (10 h daily, 33,3 g a day, 15 yr with regular snuff habit). Type I epithelial change, with 
thick surface layer of swollen cells, and also some inflammation. This case showed increased mitotic rate. x 140. 



256 ANDERSSON el al. 

Fig. :r. 35-yr-old man with clinical Degree 4 lesion following use of loose snuff (14 h daily, 40 g a day, 16 yr with regular habit). Heavily 
swoUcn surface layer with the typical "chevron pattern" (arrow) and slight inflammation. This case also showed increased mitotic rate and 
localized areas of epithelial atrophy. x 130. Fig. 8. 70-yr-old man with clinical Degree 4 lesion following use of loose snuff (14 h daily, 13 g 
a day, 8 yr with regular habit). Slightly atrophic epithelium with thin necrotic surface zone and with evidence of loss of cellular cohesion 
(arrow) combined with heavy inflammation. This case also showed increased mitotic rate, increased cell density and eosinophilic infiltration 
(This was reported by LARSSON et al. (15) as one of the rebiopsied cases with changed habit, resulting in reduced changes al follow-up). x 180. 

Discussion 

In the present study, a relatively consis­
tent pattern of tissue changes was re­
corded, indicating that a relationship 
frequently exists between the presently 
used clinical grading of the lesions and 
the 11:ristologic changes. In clinical De­
gree 1 lesions, there was a slight inflam­
mation, but only subtle, if any, epithelial 
changes. In Degree 2 Jesions, the epithe­
lium showed a slightly increased thick­
ness of the surface layer with or without 
an a,::companying surface zone of necro­
sis. A considerably thickened surface 
layer of Type I (JO) characterized De­
gree 3 lesions. In Degree 4 lesions, a 
marllced thickening of the surface layer 
may be combined with areas of atrophy 
and of heavy inflammation. The mitotic 
rate increased with increasing clinical 
grad.ing. This might be a physiologic 
expression of an increased demand for 
epithelial repair. Increased basal epithe­
lial c:cll density and hyalinization of the 
connective tissue were most common in 
clinical Degree 4 lesions. Loss of cohe­
sion was only recorded in Degree 4 
lesions. These findings indicate that 
more extensive tissue changes could be 
expected to be present in clinical Degree 
4 lesions compared with findings in De­
grees 1-3. These more pronounced 

changes may, thus, appear in a small 
fraction of snuff dipper's lesions. The 
character of these changes has been re­
ported and discussed in detail in a fol­
low-up study on clinical and histologic 
changes associated with snuff use (15). 

It should be emphazised that there is 
no clear cut difference between each of 
the clinical degrees, either clinically or 
histologically and, thus, an overlap be­
tween the degrees is logical and some­
times occurs. However, subdivision of 
snuff dipper's lesion is highly justified. 
Without subdivision, evaluations and 
analyses presented in several studies on 
snuff dipper's lesion would not have 
been possible. Further, the use of a four­
point scale for grading clinical changes 
obviously gives the opportunity of se­
lecting those snuff dipping patients for 
whom special efforts should be made to 
make them stop or change their habit, 
and also to select those patients for 
whom a regular clinical follow-up pro­
gram, including a biopsy, should be rec­
ommended. 

The question whether the grading of 
snuff dipper's lesion should comprise a 
three- or four-point scale has been 
raised (13, 14). From the present 
findings it may be concluded that the 
four different clinical degrees employed 
to register snuff dipper's lesions gen­
erally correspond to a fairly consistent 
set of tissue changes. 

In previous articles it has been 

pointed out that there is a clinical, as 
well as histologic, difference between 
the changes encountered among loose 
and portion-bag snuff users. In this 
study, histologic differences were ob­
served especially in clinical Degree 1 
lesions. With increasing degree, the 
changes recorded among portion-bag 
users tend to resemble the histologic 
pattern of loose snuff users. This is in 
accordance with previous observations 
in the analysis of the total material from 
which the present material was retrieved 
(JO). However, the most important dif­
ference in tissue specimens from users 
of the two package forms of snuff is 
that, some of the more pronounced his­
tologic parameters e.g. loss of cohesion, 
were not recorded among portion-bag 
users. Also no clinical Degree 4 lesion 
was encountered in this group. 

In clinical work and research, diag­
nostic labels could be helpful tools pro­
vided that they are carefully described 
with clear, easily understandable criteria 
and also that they are generally accept­
ed. The use of varying diagnostic labels 
for the same lesion or condition, as for 
snuff induced oral mucosa! changes, is 
therefore unfortunate. According to a 
report from an international seminar on 
tobacco-related oral mucosa! lesions, 
whitish lesions associated with, and 
thought to be due to, the use of tobacco 
should be classified as precancerous 
lesions of tobacco-associated leukopla-



kia (16). However, as pointed out by 
AXEL.L (2, 17) snuff dipper's lesion 
should not be considered as a form of 
leukoplakia, but rather as a separate 
entity like e.g. smoker's palate, because 
it is not always whitish. Moreover, ac­

cording to epidemiologic data from 
Sweclen ( 18) precancerous potential of 
Swe<ilish moist snuff has not been estab­
lished. 

It is also most likely that whatever 
substance is regularly placed at a spe­
cific site in the oral mucosa some change 
may appear. Depending on the contents 
of the "quid" this change may show 
varylng clinical and/or histologic alter­
ations. Such a "quid lesion" should 
prefc:rably be recorded as a separate en­
tity and not included among leukopla­
kias, inter alia for purposes of follow­
up o,n the development of that specific 
"quid lesion". 

Based on the findings in this study, 
we !1uggest that oral mucosa! changes 
associated with the use of snuff should 
be labelled snuff dipper's lesion and be 
graded on a four-point scale. 
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