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INTRODUCTION

Snuff manufacturing in Sweden started in the early eighteenth century. During
the following centuries the use of snuff increased in Sweden. At first, snuff
was used as a fine, dry powder that was inhaled through the nose but from
the end of the nineteenth century moist snuti has been used intraorally as a
quid, most commonly placed inside the upper lip in the vestibular area. From
the early 1900s more snuff per capita was sold in Sweden than anywhere
else in the world. In 1919, 7,000 tons (1.5 kg per capita) of moist snuff were
sold, but after 1920 the consumption gradually decreased untill 1969. During
the last two decades snuff sales have agaln increased and in 1989 4,850 tons
; were sold (0.6 kg per capita). About 15 years ago a new smokeless tobacco
' product, portion-bag-packed snuff, was introduced on the Swedish market.

The sales have increased steadily and comprised about 10% (480 tons) of
. the total amount of smoksless tobacco sold in 1989. In the same year, only
! 14.5 tons of chewing tobacco was sold.

in a report from the International Agency for Research on Cancer’, it was

stated that "there is sufficient evidence that oral use of snuff of the types

commonly used in North America and western Europe is carcinogenic to

humans”. This conclusion was supported by the U.S. Surgeon General in a

{ Surgeon General's report in 1986. This categorical statement is, however,

! contradictory to epidemiological data from Sweden, where the incidence of
intraoral cancer is comparatively low (Waterhouse et al 1976). Further, the
number of cancer cases that might possibly be associated with the use of
snutt is restricted to a very few (Axéll, Mdrnstad & Sundstrém 1978} in spite
of the large number of snutf-users (about 800,000*).

Parlly because of these contradictory opinions, it is important to analyse the
‘ nature of snuff-induced changes in Sweden. Almost every Swedish snuff-
taker exhibits a change of the oral mucosa at the site(s) where tobacco is
regularly held, "snuff dippers lesion”, which should not be considered
' equivalent to the precancerous lesion of leukoplakia (Axéll 1976, Axéll 1987).

* JARC MONOGRAPHS on the evaluation of the cancer risk ot chemicals to humans, vol 37,
1985
** Annual report from the Swedish Tobacco Company on snuff-users in Sweden.
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An analysis of the nature of snuff-induced oral mucosal changes should
preferably be based on follow-up studies including clinical as well as
histological examinations of such changes. This analysis should make it

HISTORICAL REMARKS

considerably easier to suggest recommendations for survsillance of subjects
with a regular snuff habit.
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An extensive account of the history of smokeless tobacco is given in review
articles by Stewart 1967 and Christen et al. 1982. A few remarks are given
below.

South-American Indians were the first people known to use snuff, and they
did so as early as in the fiteenth century. Tobacco leaves were puiverised in
a cup of rosewood and the powder was placed in bone tubes. Snuff was
brought to Europe by a Fransiscan monk, Friar Ramén Pané. He travelled
with Christoffer Columbus on his second voyage to the New World in 1493
and met the Carib Indians, who used snuff. In Haiti, snuff powder was used to
clear nasal passages and as an analgesic by medicine men. During the
sixteenth century tobacco powder was also used by Mexican Indians to heal
burns and wounds, to send them to sleep and to reduce pain. The indians in-
haled powdered tobacco through a holiow Y-shaped piece of cane or pipe by
placing the forked ends into each nostril and the other end near the powdered
tobacco. This instrument was called a "tobago” or “tobaca”. In the same
century, the Spaniards started to grow tobacco and they later on changed the
name of the instrument to tobacco. The French ambassador to Spaln in the
mid sixteenth century, Jean Nicot, who was also an amateur botanist, brought
tobacco to France. He introduced it as a medical drug by giving it to the
Queen of France, Catherine de Medici, to cure her son's headaches. The
powdered tobacco was named snuff by the Dutch in the mid sixteenth
century. Conrad Gessner, botanist, physician and scientist in Zdrich, referred
to the ptant as Nicotiana in latin, in honour of Jean Nicot.

In 1753 the Swedish biologist Carl von Linné published Species Plantarum.
The modern scientific terms of the genus Nicotiana, tabacum and rustica,
were first included here, and tobacco was thereby definitely classified as a
member of the Solanaceae family.

In the mid seventeenth century snuff use had spread throughout South
America, China, Japan, Africa and also within Europa to England, Scotland,
Ireland and Sweden. At this time snuff was used as a medical remedy but in
some countries snuff use was also considered to be an "aristocratic® habit.
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The first time snuft is mentioned in Swedish history is in 1637 in letters written
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PRODUCTS AND PRACTICES

(sicl) of "snuff tobacco™ was brought into Finland and registered in customs
statistics from Borga. Snuff was made really popular in Sweden in the
sighteenth century by King Gustav Ill. Use of nasal snuff was highly
fashionable at the court but when it gradually spread to the working class a
moist variant was preferred. Since the beginning of elghteenth century snuff
has been manufactured in Sweden. Henrik Stegman, who had a tobacco
spinning mill in Stockholm in the early sightesnth century, was probably the
first producer of snuff in Sweden. In about 1770 Petter Swartz started large-
scale production of snuff in Norrképing. In 1795 Samuel Fielder established a
snuff mill in Gothenburg and started a small business, which later developed
into three separate companies. At the end of the nineteenth century the
leading company was sifuated in Stockholm. Jacob Ljunglsf was then the
leading producer and introduced the brand “Ettan” in Sweden and all over
Europe. in 1914 the Swedish tobacco monopoly took over the production of
snuff. Around 1920 a large factory was built in Gothenburg, making this city
the centre of snuff production in Sweden.

12
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and mixtures that contain tobacco as the principal constituent and which are
consumed without combustion. Atthough there is sthnographic evidence of
tobacco ingestion in aimost any conceivable way, oral and nasal consu mption
are the only ways practised today in the industriaiised world.

Smokeless tobacco products may be subdivided into snuff and chewing
tobacco. A classification of smokeless tobacco is shown in Figure 1 in Paper
1. This classification is based on the physical state of the tobacco in the
finished product (whether the tobacco has been pulverised or not) rather than
on the way it is used and it is in accordance with American and Swedish
linguistic usage. It should be pointed out, however, that in, for example,
British English, the word "snuff* is commonly associated with nasal and the
word "chewing tobacco” with oral use. These linguistic differences sometimes
lead to confusion in the interpretation of the literature on smokeless tobacco.

Snuff-taking

Snutf is a term used for a wide variety of smokeless tobacco products
comprised of tobacco which has been ground or cut into fine particles. In
Europe and the USA, snuff is avallable as products with different particie
sizes and moisture contents and with or without added flavours. The two main
types are moist snuff and dry snuff. Either type may or may not have been
subjected to a fermentation process during manufacture. The fermentation is
a spontaneously cccurring biochemical process in the moistened tobacco
which causes profound chemical changes In the tobacco. Moist snuff is used
axclusively in the mouth. The water content varies according to brand
betwesn 35 and 60 per cent. Dry snuff, in which the tobacco is processed into
dry powdered fiour, can be placed In the oral cavity or used nasally. it has a
moisture content of less than 15%. In the USA a special type of fermented dry
snuft ("Scotch type snuff") is used mostly by middle-aged and older peopie,
especially in the rural South, while young adults mainly use fermented moist
snuft.
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Swedish "snus” is a non-fermented variety of moist snuff. Instead ot being
farmanted. the ground tobacco, after addition of salt and water, is subjected

Tobacco-chewing

to a heat treatment process which renders it practically free from
microorganisms, lowering the risk of nitrate formation and subsequent
formation of nitrosamines. Sodium carbonate is added to raise the pH of the
"snus” to 8-9 in order to facilitate nicotine absorption through the oral mucous
membranes. The nicotine content of the various brands is in the order of 5 to
11 mg/g of the moist product. The most common type in Sweden is loose
moist snuff used as a 1-2 g quid formed with the fingers and placed in the
mouth. The other type, portion-bag-packed snuff, consists of an 0.50r 1 g
portion of moist snuff packed in small sachets made of nonwoven paper-like
material similar to that used for tea bags. In Sweden, the overwhelming
majority of snutf-users place the quid in the vestibular area inside the upper
lip. About twenty diffarent brands of snuff, most of them flavoured, are
available on the Swedish market.

Snuif habits in Sweden - demographic data

In 1955 (SCB* us) snuff use was most common among pensioners while no
users were registered below the age of 20. The proportion of snuff-users
among men has increased from 14% in 1977 to 19% in 1986 (NTS™/ SIFO***
1977-83, NTS/SCB 1984-86). This increase is mostly due to the fact that daily
snuff use is today also common among younger men; 35% of men aged 16-
24 years and 26% of men in the agegroup 25-34 years use snuff every day.
Snutf use is more prevalent in sparsely populated area than in densely built-
up areas, although this difference has decreased among men aged 18-34
years as compared to men aged 55-70 years. Daily snuff use is more
common in the northern part of Sweden and among men with no or a short
education compared to those with at least 3 years in a continuation school.
Among Swedish women, only about 1% are daily snuff-users.

* National Central Bureau of Statistics
** The National Smoking and Health Association
** The Swedish Institute of Public Opinion Research
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main types of chewing tobacco are plug, twist of roll and looseleat. The twist
type is often cut into pieces of suitable portion size. The predominant raw
material for chewing tobacco is heavily-bodied, fire-cured tobacco. The
difference in taste between the various brands on the market lies mostly in
the casing, which may be sweet, sharp, salty or fruity. Some chawing
tobaccos have been fermented during manufacture.

The habit of tobacco-chewing is practised mainly in the USA and South East .
Asia and to some extent in Europe (Scandinavia, Bavaria, Wales).

Examples of other smokeless tobacco habits

In South-East Asia and Africa, different kinds of snuff are used orally and
nasally. For instance, in Thailand a tan and dry powder is inhaled through the
nose. in South Africa, tobacco leaves mixed with a lot of additives (aloe, oil,
juice, herbs) are used nasally but in some areas the product is placed in the
mouth. In Sudan, the snuff is named Saffa. It is a moistened powdered
tobacco treated with soda, used orally and placed mostly behind the upper
lip. In India, unscented snuff is used as a dentifrice, while scented snuif is
used for sniffing. In parts of the Orient, especially in India, and among East
Indians in Africa, the chewing of betel quid is widespread. A betel quid may
be composed of batel leaf, areca nut and lime and is used with or without the
addition of crushed tobacco leaves.

In India, powdered tobacco with lime, named Khaini, is used mostly as snuff
and placed in the mouth, generally in one or both cheeks. Mishriis used as a
substitute for chewing tobacco primarily for cleaning the teeth but the use
frequently becomes habitual. Zarda is comprised of tobacco leaves with
addition of lime and spices and is usually chewed mixed with areca-nuts. it is
produced and used in India but also exported to a number of Arab countries.
In some parts of southern Saudi Arabia, Shammabh is used. It is the native
name for a mixiure of powdered tobacco feaf, carbonate ot lime or soda and
other substances including ash. The quid is placed in the buccal or lower
labial vestibutar area of the mouth.

15




In Iran and the Soviet central Asian republics, a special product, Nass, is

usad it is madse of regional tobacce and mixed with ash, cotton oil and lima.

GENERAL BACKGROUND

There are regional differences in the composition as well as in the anatomical
site in the mouth where it is placed.

In Afghanistan and Pakistan, Naswar is used. It is a mixture of powdered
tobacco, slaked lime and indigo. Mostly it is kept in the floor of the mouth.

16

Epidemiology of oral snuff-induced lesions in Sweden

In 1976 Axéll published data on 20,333 Swedish pecple examined in 1972-
73, living in the central pan of Sweden, aged 15 years or above. The
frequency of participation was 89.7% of the total aduit population in the
investigated area. The prevalence of snuft-dipping was 15.9% among men
and 0.2% among women, comprising 8% of the total population. Almost all of
them showed some degree of snuff-dipper's lesion.

Salonen, Axéll & Helldén (1990) examined a randomly selected sample of
918 (corresponding to about 95% participation) adult subjects, 448 man and
470 women, living in a Swedish county, for the presence ot oral mucosal
lesions associated with snuff use. The diagnostic criteria were largely the
same as used by Axéll in 1976. Sevenlynine (17.6%) subjects, all males,
were snuff-users, corresponding to 8.6% of the total population. Snuff
dipper's lesion was recorded in 63 cases, comprising a total prevalence of
7.2%.

Other population data from Scandinavia

Roed-Petersen & Pindborg (1973) examined 450 Danish men (mean age
58.4 yrs) with oral leukoplakias. Thirty-two (7%) patients were snuff-dippers
and showed a mucosal lesion which was called snuffinduced oral leukoplakia.
Patients with leukoplakia due to snuff use exparienced fewer symptoms than
did patients with leukoplakia due to other, unknown causes. They also tended
to be older at the first examination and to have a higher alcohol intake.

Jungell & Malmstrdm 1985 reported on 441 Finnish recruits aged 17-29
years. Forty-gight (11%) snuti-users were identified, out of whom 36 showed
snutf-induced lesions. Among those who did not show any changes of the
mucosa, 8 had given up the habit three weeks before examination and 4 had
used snuff for only 2-3 weeks.



Clinical picture of snuff-induced changes

Greer & Poulson (1983) published a study on oral tissue alterations
associated with the use of smokeless tobacco by 1,119 teenagers;

Oral mucosal changes associated with the use of snuff have been the subject
of many studies. They have been described as showing a white or yellowish
to brownish, wrinkled or folded, surface, often with a pattern of delicate white
striae. The changes can show varying degrees of thickness and diffuse
blending into the surrounding normal mucosa (Pindborg & Renstrup 1963,
van Wyk 1965, Archard & Tarpley 1972, Roed-Petersen & Pindborg 1973,
Axéll, M8rnstad & Sundstrdm 1976, Frithiof, Anneroth, Lasson et al. 1983,
Hirsch, Heyden & Thilander 1982, Greer & Pouison 1983, Poulson,
Lindemuth & Greer 1984, Jungell & Malmstr8m 1985, Grady, Greene, Daniels
et al. 1990). The changes are recorded on the site(s) where the snuff quid is
regularly placed. They have been labelled snuff dippers lesion (Axéll,
Mdmstad & Sundstrdm 1976, Smith, Mincer, Hopkins et al. 1970, MSrnstad,
Axéll & Sundstrdm 1989) but also snuff-induced oral leukoplakia (Roed-
Petersen & Pindborg 1973), snuff-induced lesion (Hirsch, Heyden & Thilander
1982, Frithiof, Anneroth, Lasson et al. 1983, Jungell & Malmstrém 1985) and
snuff dipper's keratosis (Archard & Tarpiey 1972).

Axéll, Mérnstad & Sundstrdm (1976) introduced a four-point scale for
classification of snuff dippers lesion and gave clinical criteria. The results
from that study indicated that subjects with a regular snuff habit may develop
a more pronounced lasion with increasing consumption. These results were
partly supported by a study by Hirsch, Heyden & Thilander (1982) showing
that patients with changes of the fourth clinical degree had been snuff-dippers
for significantly more years than patients showing changes of the other three
degrees. There were also considerable differences between the clinical
grading groups concerning daily consumption of snuff. Mbrnstad Axéll &
Sundstrdm (1989) evaiuated the impact ot consumption parameters on the
clinical lesion in 1,459 Swedish rmale snuff-dippers. The severity of the lesion
was more pronounced after longer periods with the habit, with the exception
of the group with the longest period, 60 - 80 years, of snuff use. There was
also a positive correlation between daily consumption of snuff (Wday and
g/day) and the severity of lesions but only to some extent with the age of the
snuff-dipper. There was a slight tendency to less severe lesions if the quid
was placed at more than one site,

+47416-46%}-ot-thom-were snuff-usars._Since they could not find any degree

4 \esion, the classification by Axéll was modified to a three-point scale
described largely by the same criteria as for degrees 1-3 in the four-paint
scale. The average exposure time (yrs and h per day) for those with clinical
lesions was higher than for those without oral signs. However, the subjects of
this study had a lower daily consumption for rather few years comparad to the
adult snuff-dippers in the Scandinavian studies. in a comparative study
(Poulson, Lindemuth & Greer 1984) of the use of smokeless tobacco in 56
subjects out of 445 rural and urban teenagers, it was further demonstrated
that those who exhibited oral sequelae reported greater daily exposure and a
longer history of use than users without oral sequelae. It was painted out,
however, that even if the development of oral sequslae is dose-related on
average, individual variability or suceptibility does exist. At first, Greer &
Poulson (1983) prasumed that the three-point scale shouid be applied to
persons who have used smokeless tobacco for a comparatively short period
of time (4 yrs or less). All the same, in a study on smokeless-
tobaccoassociated oral changes in juvenile, adult and geriatric patients
(Greer, Poulson, Boone et al. 1986) it was possible to classify all lesions on
the three-point scale in spite of the fact that the exposure time in this
population ranged from 8 months to 36 years. No data on daily exposure
waere given in this study, however.

Wolfe & Carlos (1987) studied 226 Navajo Indians, aged 14-19 years.
Smokeless tobacco was used by 64.2% of the subjects and 25.5% had
leukoplakia, classified on a three-point scale. In this study, the duration
(years) and the frequency (days per week) of use were the only significant
determinants of the presence, but not the severity, of leukoplakia in users.
Further, the prevalence of leukoplakia only increased with increasing
axposure time in years up 1 4 years.

Grady, Greene, Daniels et al. (1990) examined 1109 members of baseball
teams. A four-point scale was used to dlassify lesions recorded as
leukoplakia/erythroplakia. The number of hours tobacco was held in the
mouth, hours since last use, type (snuff versus chewing tobacco} and brand
of snuff were significantly associated with risk for developing leukaplakic
lesions among smokeless tobacco users. However, the only independent
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predictor of the severity of the lesion was the amount of smokeless tobacco

~—————utec-dailyrecarded as number of hours of oral mucosal snuff expasure.

Offenbacher & Weathers (1985) studied the effect of smokeless tobacco on
the periodontal and mucosal status of 565 males with a mean age of 13.8

Gingival recessions

When examining 50 snuff-users in South Africa, van Wyk (1965) noted that
the necks of teeth adjacent to the clinical mucosal lesions recorded were
abnormally exposed and stained black. He suggested that the gingival
recessions were caused by chronic inflammation of the gingiva brought on by
the Injurious properties of snuff.

Modeér, Lavstaedt & Ahlund (1980) published a study on 232 schooichiidren in
Sweden. Among the boys 11% were regular snuff users. Snuff use showed a
significant correlation to gingivitis after controlling for plaque. They conduded
that snuff-taking may influence the gingival tissue directly and cause
gingivitis.

Greer & Poulson (1983) defined tobacco-associated gingival recessions as
apical migration of the gingiva to or beyond the cementoenamel junction, with
or without clinical evidence of inflammation. Qut of the 117 smokeless
tobacco users, 57(48.7%) subjects had soft tissue lesions. Fifty(42.7%) had
oral mucosal lesions and 23(19.6%) of these had gingival recessions as well
and 7(6%) had gingival lesions alone. However, they concluded that no
advanced tobaccoassociated periodontal deteriorations were demonstrated,
which might be explained by the fact that no long-term users took part in their
study. These results were confirmed in a study by Poulson, Lindemuth &
Greer (1984). They used the same criteria when examining 56 (12.6%) snuff-
users out of a total sample of 445 teenagers. Soft tissue lesions were
recorded in 35 (62.5%) boys. Thinty-three (58.9%) showed oral mucosal
lesions; 13 (23.2%) of these had gingival recessions as well and 2(3.5%) had
gingival lesions alone.

Frithiof, Anneroth, Lasson et al. (1983) studied 21 male snuff-users. All of
them had oral mucosal lesions. Gingival retraction was observed in 2 cases,
defined as an affected gingiva which was whiter than normal but also
including reddish areas.

20
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were racorded in 45(60%) of them and mucosal pathology in 17(23%)
subjects. Their results are somewhat confusing since they reported that there
was no relationship between the use of smokeless tobacco and the incidence
of gingivitis. On the other hand, they concluded that smokeless tobacco use
was a significant risk factor for development of gingival recessions but only in
individuals with co-existing gingivitis. No data were given on the number of
smokeless tobacco users with combination of these two oral conditions.

Wolle & Carlos (1987) examined 226 teenagers. They did not find any
differences in prevalence of gingival recessions between snuff-users and
non-users. Neither were there any recession differances between quid
placement segments and control segments within the same individual.

Histological features

The first publication with comments on the histopathology of the epithelium in
snuff-induced oral leukoplakias is an articde by Pindborg & Renstrup
published in 1963. It reported on 12 men, who were regular users of
*Gdteborg snus” for 20-50 years. Histologically, a marked hypemplasia of the
outer epithelial layers with large and vacuolated cells was found. The
epithelial surface was unkeratinised. A few streaks of parakeratosis were
found deeper in the epithelium.

Van Wyk (1965) reported on oral lesions caused by snuff. He examined 50
snuff lesions, 25 histologically and 25 cytologically. The duration of these
lesions ranged from a few weeks to 40 years. In the histological analysls, he
found hyperplastic, acanthotic and parakeratotic epithelial layers overlying a
chronicatly inflamed lamina propria. in 4 cases he recorded a "disquiet
epithelium™. These lesions showed numerous mitotic figures and disruption or
fragmentation of the basement membranes. Associated changes such as
pleomorphism and hyperchromatism were also present. None of these 4
subjects was either the longest or the heaviest snuff taker. Van Wyk
concluded that the clinical impression was that no correlation exists between
oral carcinoma and oral snuff-taking, but the histological findings indicated
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that much more intensive study of the effects of snuff on living tissue is

e

eosinophilic granulacytes in the epithelium in a few cases. No ep'ftheli'al
dvsplasia was recorded. They could corelate the increased epithelial

Smith, Mincer, Hopkins et al. (1970) examined 15,000 snuff users. In only
1,751 patients did he find oral mucous membrane changes. One hundred fifty
seven of these showed tissue changes that they thought should be biopsied.
However, none of the biopsies showed changes consistent with dyskeratosis
or malignancy. A follow-up study was carried out 4.5 years later. Of the
initially examined patients, 201 were lost to follow-up. Among the remaining
1,550, 128 underwent re-biopsies. The findings from the initial histological
analyses were confirmed.

The histological features characteristic of snuff induced lesions were
thoroughly analysed and described in a study by Roed-Petersen & Pindborg
(1973). Their findings have been confirmed in studies from, above all,
Scandinavia and the USA with addition of other observations. (Axéll M&rnstad
& Sundstrdm 1976, Pindborg, Reibel, Roed-Petersen et al. 1980, Hirsch,
Heyden & Thilander 1982, Frithiof, Anneroth, Lasson et al. 1983, Greer &
Poulson 1983, Poulson, Lindemuth & Greer 1984, Jungell & Malmstrém
1985, Greer, Poulson, Boone et al. 1986). The histopathology of the snuff-
induced lesion was described as consisting of hyperplastic epithelium (87.1%)
with keratinisation, predominantly hyperparakeratosis, which in haif of the
cases was composed of vacuolated cells with streaks of parakeratinised celis
in between, later on called the chevron type of keratinisation. Inflammation of
varying degrees was recorded. in 8 out of 13 biopsies in which salivary

glands were present, hyalinised and eosinophilic deposits were
demonstrated.

In a study on tobacco-induced changes in oral leukoplakic epithefium,
Pindborg, Reibel, Roed-Petersen et al. (1980) conciuded that the chevron
type of keratinisation was only found in tobacco-users. The snuff-induced
changes appeared to have a higher number of vacuolated cells between the
keratinised peaks than changes associated with other types of tobacco use.
Clinically, this particular keratinisation pattern was often characterised by a
pumice-like appearance.

In addition to the histological features described above, Axéll, M&rnstad &
Sundstrdm (1976), in 114 biopsies from snuff dippers lesions, found

22

thickness, especially

clinical severity. These findings were confirmed by Hirsch, Heyd&?n. &
Thilander (1982) but they also found an association betweel.w the clinical
severity and more deeply located cell changes such as mitotic figures,
moderate inflammation, oedema and sialadenitis.

The concept of epithelial dysplasia was used by Roed-Petersen & Pindborg
(1973) for a disorderly maturation, not involving all layers of the epithelium
and comprising 2 of the following features: irregular stratification, hyperplasia
of the basal cell layer, drop-shaped rete pegs, increased number of mitotic
figures (a few abnormal mitoses might be present), increased nucl.ear-
cytoplasmic ratio, loss of polarity of the basal cells, nuclear hyperchromansm.
anlarged nucleoli, keratinisation of single cells or cell groups in the priclfle cfall
layer and loss of interceliular adherence. One case with slight epithelial
dysplasia was recorded. At a follow-up examination, another case of snuff-
induced leukoplakia had developed a carcinoma. Based on these 2 casss,
the authors concluded that 6.2% of snuff-users’ lesions were associated with
premalignant or malignant changes.

Hirsch, Heyden & Thilander (1982) detected slight dysplastic changes in 18%
of the biopsies and they found them in lesions of all four clinical degr?es.
Concerning the criteria for dysplasia, the authors just reter to WHO definitions
without specitying which of the different criteria had been tulfilled.

Frithiof, Anneroth, Lasson et al. (1983), in a study of 21 male snuff-users,
recorded 5 cases of mild epithelial dyspiasia in the form of drop-shaped rete
processes, reduction of cellular adhesion in the basal and spinous cell layers
and slight cellular, pleomorphism. They conciuded that the premalignant
significance of the mild dysplasia found in their study was questionable and
might be a reactive change due to inflammatory infiltration.  Jungell &
Malmstrém (1985) supported this theory in their study on 21 snuff-users
among Finnish recruits. They found only one case of mild epithetial dysplasia,
consisting of atypical and increased number of mitoses and loss of basal
polarity.




Greer, Poulson Boone et al. (1986) used roughly the same criteria as Roed-

identify dysplasia. Only one case in the total

antigen. However they also stated, in accordance with Greer, Eversole,
Poulson et al. {1987), that further investigations are needed to determing

sample of 45 was recorded. This patient had also been a smoker and had
used alcohol. They therefore found it impossible to determine whether
smokeless tobacco use alone accounted for the dysplasia. in a study by
Greer, Eversole, Poulson et al. (1987) on 27 subjects 16 to 81 years old and
with regular snuff use for 2-57 years, only minimal or no cytological atypia
were recorded. Neither could any atypia be demonstrated by Greer &
Schroeder (1988) in 77 tissue samples from patients 16-71 years of age, who
had used smokeless tobacco for from 6 months to 50 years.

In the study from 1986, Greer, Poulson, Boone et al. identified koilocytotic
changes in 26 patients out of 45. They defined koilocytosis as the presence of
a perinuclear clear zone and pyknotic, irregularly-shaped nuclei within the
spinous cells of the squamous epithelium, By using PAP immuno-
histochemical techniques, they were able to demonstrate human papilloma
virus (HPV) capsid antigen in 6 cases. Based on the morphological changes
seen in their study, they suggested viral association in a majority of
hyperkeratosas associated with smokeless tobacco, warranting investigation
of the posibility that HPV may play a primary causal role in the development
of epithelial dysplasia or carcinoma of the oral cavity. The authors also
suggested a possible synergistic effect between HPV and tobacco which may
enhance their persistent "low carcinogenicity” allowing future malignant
change in "predisposed” tissue.

In 27 smokeless tobacco users examined by Greer, Eversole, Poulson et al.
{(1987), the koilocytotic changes were further analysed. Koilocytes were
present in 13 biopsies. Nine of them displayed capsid antigen (PAP+) and 5
were positive for HPV structural protein (DNA+) when In situ hybridisation
techniques were used. The investigators suggested, based on these findings,
that smokeless tobacco-associated leukoplakias were occasionally correlated
with HPV infection. Howsver, they also stated that the postulate that assumes
progression of these specific smokeless tobacco-induced keratoses to
dysplasia or carcinoma needs to be further evaluated. The suggestion from
this study was confirmed in a study by Greer & Scroeder (1988). They found
that the most common feature in snuff-related changes identified light
microscopically was koilocytos. Koilocytotic changes were present in 60
tissue samples out of 77. Sixteen specimens showed presence ot HPV capsid
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WheThat TNeTe sz significant-“delay™ in-expression of viral protein that might

be related to the clinical grade of the smokeless tobacco lesion, the length of
time the patient has been using the tobacco product, or the type of product.

Kaugars, Mehailescu & Gunsolley (1989) analysed 1,651 cases with a
histologically confirmed diagnosis of dysplasia of the oral cavity. They
identified 108 patients with a history of smokeless tobacco use. Dysplasia
was divided into 4 histological grades: focal mild with only isolated foci of
dysplastic features, mild, moderate and severe. The latter 3 categories
corresponded to an increasingly greater percentage of the epithelium
demonstrating dysplastic features. No mention was made of which
histological features were used to define dysplasia. Focal mild dysplasia was
recorded in 17.1%, mild dysplasia in 66.7%, moderata in 10.8% and severe in
5.4%. Focal mild or mild dysplasia was thus recorded in about 84% of the
cases. The prevalence of dysplastic features in smokeless tobacco induced
lesions given in the study by Kaugars, Mehailescu & Gunsolley is
contradictory to information given in the studies reported above and alsa in a
publication from Grady, Greene, Daniels et al. (1990), who examined 463
smokeless tobaccco users among American professional baseball players.
Ninety-eight leukoplakic areas in 92 subjects were biopsied and examined
histologically. All lesions were benign and only one case showed mild
epithelial dysplasia. This lesion was clinically classified as degree 1 and
occurred in a man who had used haif a can of Copenhagen snuff a day for 3
years.

Pindborg & Poulsen (1962) published a prefiminary report on the influence ot
snuff upon the connective tissue of the oral mucosa. Histological investigation
revealed a thickening of the squamous epithefium and areas of homogeneous
tissue at the transiiion between lamina propria and tela submucosa. These
mucosal changes were further examined by Lyon, Poulsen & Pindborg
(1964). They reported on 7 men with regular snuHf use for 20-50 years. All of
them showed epithelial thickening and 4 of them areas of homogeneous
tissue, suggestive of amyloid, in the underlying connective tissue. This
feature was also recorded by Archard & Tarpley (1972) when analysing
biopsies from 3 snutt users. They could not identify the deposits as amyloid,
however. Axéll, M3rnstad & Sundstrdm (1976) also identified amorphous
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areas in the connective tissue papillae in 8 cases of 114. They suggested that

—— thesn areas reflected collagen that had been altered by a direct chemical

Axéll, M8rstad & Sundstrém (1976) noted that clinicaily the mucosa cha'nged
its appearance after only a few days without snuff exposure. Six of their 114

insult from the snufi. Submucosal eosinophilic deposits wers demonstrated
by Hirsch, Heyden & Thilander (1982) in one of 50 snuff dipper's lesions.
Greer, Poulson, Boone et al. (1986) also identified this feature in 2 out of 45
biopsies.

Hirsch, Heyden & Thilander (1982), who examined 50 habitual snuff dippers,
reported a sialadenitis and degenerative changes in salivary glands in 42% of
the subjects. Gland tissue was present in 74% of the specimaens,
predominantly in lesions of clinical degrees 3 and 4. The investigators
concluded that salivary glands seemed to be subjected to more savere
damage than the epithelium and that this may lead to decreased saliva
production and hence decreased protection of the epithelium. This conclusion
is, however, somewhat contradictory to findings by Jungell & Malmstrom
(1985), who reported a somewhat higher salivary flow among snuff-users
than among nonusers. Neither could the findings be confirmed by Greer,
Poulson, Boone et al. (1986). in their study including juvenile, aduit and
geriattic patients, sialadenitis and degenerative changes were only found in 4
out of the 20 biopsies which included gland tissue. Naither could they
correlate tobacco-associated salivary gland fibrosis and the clinical degree of
a lesion. They suggested that glandular changes might be associated with the
tobacco brand.

Reversibliity

In 1963 Pindborg & Renstrup reported on the effect of snuff on oral
epithelium. Snuff dipper's Jeukoplakia was recorded in all 12 male patients.
One patient discontinued snuff use for 3 weeks while he was in hospital.
During this time the clinical appearance of the mucosa retumed to normal.

Smith (1972) stated that when snuff was withdrawn, the snuff-induced tissue

changes in most instances were reversible regardless of the time that snuff
had been used.
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o alea aminatinn and the

patients had § g lination
biopsy session a few days later. They were not able to classify the snuft

dipper's lesion of these & cases according to a four-point clinical scale. They
were therefore placed in a special group called “degree X" anfl in the
histological analyses less pronounced changes were recorded in this group.
The clinical findings were further confirmed by Frithiof, Anneroth, Lasson et
al. (1983). In their study, all patients were recommended to bfeak fhe habit of
snuffing. In those who did, the mucosa was markedly normalised in structure
and colour after one week, and after another week the mucosa wa§ almost
perfectly normal. Jungell & Malmstrom (1 985) also found that snuff-lr.vducefi
lesioris were clinically reversible. Out of the 48 snuff-users Identified in their
population of Finnish recruits, 8 had given up the habit 3 weeks before
examination. They showed no pathological alterations of the oral mucosa.

The dlinical reversibility of lesions associated with snuff use is further
supported by a case report from Giunta & Conolly in 1986. They reported on
a 33-year-old man who had used snuft 10-12 h daily for 20 years. He showed
leukopiakia in the buccal sulcus where the tobacco was placed. T.he Patiem
was persuaded to stop using snuff for 4 weeks and at the re-examination the
leukoplakia had regressed and later it disappeared.

Concluding remarks

Previous and curent literature thus seems to be equivocal concerning which
consumption factors have the greatest impact on the development of oral
mucosal changes associated with snuff use. To what extent the recently
introduced portion-bag-packed snuff plays a dacisive role in this respect is not
known at all. Labelling as well as the classification of the snuff-induced
lesions are a cause of controversy. Further, the possible reversibility of s.nuﬂ-
induced changes is not satistactorily described and the tissue reactions,
especially in the sence of dysplasia, are not well understood.
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AIMS OF STUDY

L

METHODS

The aim of this study was to analyse soft tissue changes associated with the
use of two different smokeless tobacco products, loose and portion-bag-
packed Swedish moist snutf. in particular, the purpose was

- to record and to compare oral mucosal lesions, clinically and histologically
associated with the two products, '

- to record and to compare the prevalence of gingival recessions associated
with the two products,

- to analyse the relative importance of various consumption factors on clinical

a:'vd histological changes found at the site(s) where the snuif was regularly
placed,

- to analyse the association between a four-point clinical scale and the
histological features,

- to evaluate the tissue response to a change of snuff habit and

- to suggest follow-up routines for snuff-related lesions
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Examination procsdures (Papers |, II, lil, IV and V)

All subjects were examined according to a standardised programme.

Questions were asked on snuff habits, package form, brand of snuff, years

with regular habit, daily consumption of snuff, placement of the quid (at one or
more sites) etc. Information was also collected on other current and/or
pravious tobacco habits, aicohol consumption, general heaith and maedication.
Clinical examination was carried out, in cluding registration of changes at the
place where the snuff was regularly placed according to a four-point clinical
scale suggested by Axéll, Mérnstad & Sundstrém (1976) (Figs 1-4):

Degree 1 - A superficial lesion with a colour similar to the surrounding
mucosa and with slight wrinkling. No obvious mucosal thickening.

Degree 2 - A suparificial, whitish or yellowish lesion with wrinkling. No
obvious thickening.

Dsgree 3 - A whitish-yellowish 10 brown, wrinkled lesion with intervening
furrows of normal mucosal colour. Obvious thickening.

Degree 4 - A marked yellowish to brown and heavily wrinkled lesion with
intervening deep reddened furrows and/or heavy thickening.

Gingival recessions wera registered as snufi-related when the borderiine of
the vestibular snuff dipper's lesions coalesced with the retracted gingival
margin (Fig. 5). All mucosal and gingival changes were photographed in
colour.

Histological analysis (Papers II, Ill, IV and V)

A biopsy was taken irom the central pan of each changed mucosal area with
a 6 mm punch instrument.

The specimens were fixed in 10% neutral buffered formalin and embedded in
paratfin. Sections were stained with hematoxylin-eosin, PAS, rhodamine-8 or
Congo Red and examined light microscopically including under fluorescent
fight.
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Biopsies 'showing koilocytosis-like canges were examined immuno-
Cytochemically for the presence of HPV-antigen. Epithelial atypia were

——-

SUBJECTS

recorded based on criteria defined by Smith & Pindborg (1978) and the 8
histological features reported by Kramer (1980) to be important discriminators

of separate cases with leukoplakia tha
t subsequently develo i
from those that did not. Y ped carcinoma

Statistical methods (Paper 1)

Chi-square tests were used to test the differences between frequencies and
S!udent"s ttest for the differences between means. Stepwise logistic
'regnesscon was applied to study the relative risk of developing clinicat lesions
in relation to package form, exposure data and age.
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Paper|

The 252 subjects included in the study were recruited from 3 populations: 1)
construction workers, 2) shipyard workers, 3) outpatients at the School of
Dentistry in Malmd. All of them reported daily snuff consumption for at least
the last 3 months and no other current tobacco habit. None had any serious
disease and/or medication that might influence the local reaction of the oral
mucosa. Loose snuff was used by 184 subjects, mean age 36.0 + 11.2 years,
and portion-bag-packed snuff by 68, mean age 36.9 9.9 years.

To fulfil the aims of the study, specially selected fractions of the total material
have been used in accordance with information given below.

Paper I

Biopsies were obtained from all the 252 volunteers. in addition, in order to
compare snuff-associated histological fissue changes, 14 matched pairs of
loose and portion-bag users were selected. They used the same brand of
tobacco and exhibited closely similar pattems of dally snulf exposure.

Paper Il

In order to analyse the relative importance of consumption factors on tissue
changes, 16 loose snuif users with close to equal daily consumption {h/day,
g/day) were selected. They were grouped in 8 pairs with the two individuals of
each pair showing the largest possible differences in terms of years of regular
snuff use (range differences 14-45 years). The range of consumption of snuff
within the eight pairs of loose snuff users was 12.5-33.3 g daily for 2-25 h and
they had been regular snufi-takers for 3-50 years.

Four fractions of subjects showing the lowest and highest daily consumption
of lcose and portion-bag-packed snuff were selected. They inciuded 5 low
consumers in each group and 8 loose and 7 portion-bag users with high daily
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exposure 1o snuff. The § men with a low consumption of portion-bags used 8
g of snuif or less for no more than 7 h a day and the 7 high consumers used
16 g of snuff or more for at least 13 h a day. Tha correspanding figurés Tar

i
|

RESULTS

the loose snuft users were 5 men using 7.1 g of snuff or less for no more than

6 h a day and eight subjects using 25 g of snuft ar more for at least 15 h a
day.

Paper IV

Among the 252 snuff-takers, 29 loose snuttf users exhibited some degree of
epithelial changes in addition to what could be generally observed at the
histological examination. in order to analyse possible reversibility of these
changes, all the 29 subjects were re-examined clinically and histologically
after 3-6 months after efforts to make them stop or at loast change their snuff
habit. The biopsy for microscopical re-evaluation was always taken from the
same mucosal area as the initial biopsy.

Five loose snuff users with a daily snuff exposure of at least 25 g for at least
12 h were selected for comparison.

Paper V

In order to analyse the relevance of the four-point clinical scale, 10
consecutive subjects were selected from each of the four “clinical lesion
groups” of the total collected material. From loose snuff users were selected
all 10 with Degree 1 lesions, 10 out of 33 with Degree 2 lesions, 10 out of with
130 Degree 3 lesions and 10 out of 11 with Degree 4 lesions. From portion
bag snutt users were selected 10 out of 13 with Degree 1 lesions, 10 out of
31 with Degree 2 lesions and 10 out of 24 with Degree 3 lesions. A total of 70
subjects were thus included since no Degree 4 lesion was encountered
among portion-bag users.
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Paper |

The 184 (73%) users of loose snuff consumed 23.6 £ 12.2 g/da.y during 1(::r
+ 3.8 h and had done so for 13.1 + 8.2 years. The corresponding figures'
the 68 (27%) users of portion-bag-packed snuff were 11.3 + 4.9 g/day during
10.3% 3.2 hfor 3.1 £ 2.5 years.

The distribution according 1o clinical grading of Ies‘lons was as lollo;s: ueseerz
of loose snuff showed 10 (5.4%) Degree 1 lesions, 33 (17 A). eg:J o2
lesions, 130 (70.7%) Degree 3 lesions and 11 (6"(») Degree 4 le;uorl\)s. eor
of portion-bags showed 13 (19.1%) Degree 1 !es.:ons, 31 (45:6 c.)1 e“gnica“y
lesions and 24 (35.3%) Degree 3 lesions. The higher proportion of ' cl e
more pronounced changes among loose snuff users in companso
portion-bag users was highly significant (P < 0.001).

Among those who used loose snuff, 112 (60.9%) regularly p.laced the quid :at
the same site. The corresponding figure for users of portion-bags was
(70.6%).

Gingivai recassions were found in 44 (17.8%) of 247 subjects. Five users o:

joose snuff were excluded because they had full dentures. Among users 0
X 10

toose snuff, 42 (23.5%) showed gingival recessions while only 2 (2.9 /o? c‘as:als

were found among users of portion-bags. This ditference was statistically

significant (P < 0.05).

The relative influence of some factors, expressad as Telative nsk.(RR),w (;2
clinical grading of snuff dippers lesions and gl'ngnval recess:ons; e
calculated by stepwise logistic regression. The most important facti;s oform
development of more pronounced clinical changes w?re the p:ac g; -
(RR=3.39) and placement of the quid (RR=2.9). Considerably lower olave
risks were noted for dally hours of snuff use (RR=1.13), grams o{f inu u:id
daily (RR=1.05), years of regular snuff use (RR=1 .04) and age o : Q ns‘eni o
(RR=1.01). The tactor with the strongest influence on the d?ve o; "o
gingival recessions was the package form (RR=8.71). Consnde.ra y .

risks were noted for placement of the quid (RR=1.46), hours of daily snuff use
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(RR=1.04), age of the subject (RR=1.03), grams of snuff used daily
(RR=1.01) and years of regular snuff use (RR=1.01). The probability values

Koilocytosis - Vacuolated cells wers presumed to be .koiloc?ytotIc wh.en
appearing in small narrow clusters with no obvious connection with otherwise
ailin: . '3

related to relative risk figures were stafistically significant (P<0.05) for
package form, placement of the quid and daily consumption concerning snuft
dipper's lesion and for package form concerning gingival recessions.

That the package form is the most important factor for the development of
clinically more severe lesions is further illustrated in Figures 6-7. Two
subjects, using loose and portion-bag snuff respectively, were matched
according to tobacco exposure data. The user of loose snuff showed a clinical
Degree 3 Iesion while the portion-bag user showed a clinical Degree 1 lesion.

Paper il

Total material

In biopsies from the 252 snuff-users a multitude of structural changes,
appearing in different combinations, were identified. The histological features
waere defined as described below.

Changes in the surface layer - Two different patterns, “type 1 and 2°, were
recognised. In “type 1", the surface layer had an increased thickness of
variable degree, often in combination with vacuolated cells and the chevron
type pattern. "Type 2" showed a variable degree of keratinisation as
evidenced by an eosinophilic and a more or less continuous rhodamine B
stain. Combinations of “type 1 and 2" were also identified."Type 1" was the
feature most commonly encountered.

Atrophy and hyperplasia - This merely refers to the thickness of the
epithelium. Hyperplasia was arbitrarily defined as at least 1.5-2-fold increased
thickness of normal epithelium. Similarly, the epithelium was defined as
atrophic when loss of rete pegs was observed in conjunction with an over-all
reduction of the epithelial thickness.

Increased mitotic rate - When more than two mitotic figures could be

identified within an epithelial area of approximately 0.08 mm?2 the mitotic rate
was considered increased.
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enerative cells and with a vacuolated cytoplasm

n

. " .
appearing as a clear rim around a pycnotic nucleus. Se\{eintb'sn‘c'ases*l of
koilocytosis-like changes were identified. However, no pc.asm\'le HPV-antigen
immunoreactivity could be demonstrated in any of these biopsies.

Increased cellular densilty and basilar hyperplasia' - l.\n increased Zel;ular
density mainly localised to the basal part of the epithelium was recorre t.::
“asilar hyperplasia®. This feature was also recorded when the vacuo n:al "
of epithelial celis in the prickle cell layer was decreased and partly also due

a better dye-affinity of the cytoplasm of these less vacuolated cells.

Vari.abm degrees of a non-specific chronic inflammation in the connacli.ve
tissue were observed in all cases. Eosinophilic amorphous or hyaline
connective lissue changes, staining amyloid negative with Congo Red, could
be recorded in 12 cases,

Only comparatively few salivary glands were included in the biopsies, which
tharefore did not allow a consistent evaluation of gland tissue changes.

Epithelial changes differing from those generally seen as a result of sn-uﬂ use,
as described above, were observed in 29 men. They became the subjects for

a follow-up study (Paper V).

Matched pairs . .
-loose and portion-bag snuff users with equal daily consumption.

Users of loose snuff showed more pmnounced. cﬁnitfal c'hanges:
predominantly Degree 3 lesions, accompanied by histological "type 1
changes in ali cases but one. Use of portion-bag-packed snuff .wals
predominantly associated with Degres 1 and 2 lesions and comparatively
mora of "type 2" or only very discrete changes.

All the 28 (14x2) subjects showed some degrese of non-specific inftammation.
Cases of hyperplasia and cases of increased mitotic rate were evenly
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distributed between the two groups of snufi-users. Altogether 4 cases of
increased cell density were recorded.

Group 2 comprised 20 subjects. One subject showed .a clinical 'Degre? 2I
lesion, 17 clinical Degree 3 and 2 clinical Degree 4 lasions. On histologica

Paper Il

Loose snuff use for many years did not per se result in clinical or histological
tissue changes which differed significantly from changes seen in subjects with
only a few years of loose snuff use. Predominantly clinical Degree 3 lesions
were sncountered. Clear-cut histological differences between the individual
subjects of each separate pair were difficult to identify in the biopsies. The
different types of surface changes (“types 1 and 2*) were evenly and
randomly distributed among the subjects, with "type 1* predominating. Five
cases of epithelial hyperplasia were recorded, 4 of them within two matched
pairs. A slight difference in mitotic rate betwesn subjects in some of the
matched pairs was identified.

High consumption of loose and portion-bag snuff was associated with more
pronounced clinical and histological epithelial changes than fow consumption.
"Type 1" surface epithelial changes and an increased mitotic rate were the
predominant histological findings in those with high consumption. }t was
difficult to identify histological differences between the two snuff habit groups
with high daily consumption with the exception of one subject using loose
snuff. Among users with low daily consumption, porion-bag packed snuff
tended to be associated with less changes than loose snuff.

Paper IV

Twenty-nine loose snuff users who showed histological epithelial changes in

addition 1o what was generally observed were subdivided into 4 groups as
follows:

Group 1 comprised 7 subjects. Four of them showed clinical Degree 3 and 3
clinical Degree 4 lesions. On histological analysis, all of them showed a
combination of an increased mitotic rate, increased cellular density and loss
of cohesion. Eosinophils were recorded in 6 cases. Hyaline, Congo-Red-
negative, connective tissue changes, were encountered in 4 specimens.
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celiular density.

Group 3 comprised a single subject with a clinical Degrese 2 lesion. On
histological analysis it showed increased cellular density, eosinophils and
hyaline, Congo-Red-negative, connective tissue changes.

Group 4 also comprised one subject, a clinica) Degree 2 |?sion sho-wing I?ss
of cohesion, increased cellular density and aeosinphils in the histological
analysis.

At follow-up 16 subjects had stopped their snuff habit .ai least 3 months
befare the re-biopsies. Four of these were in group 1, 11 in group 2, and the
single subject in group 4. Clinically, all 16 showed a non.'mal .mucosa at the
site of the re-biopsy, which also showed a normal histological picture.

Anocther 4 subjects in group 2 had changed to portion-bag-packed snuﬂ..They
had reduced the amount of snuff consumed daily but, above all, they did not
place the snuff quid at the site from which the initial biopsy.l m'taken..l\t
foliow-up ali of them had a normal-looking mucosa at the Prekus biopsy site,
a finding which was supported by the histological analysis. At t‘he site wh?re
the snuff quid was now placed, they all showed a snuff dipper's lesion
although of a lowar clinical degree than at the initial biopsy site.

Six individuals, 2 in group 1 and 4 in group 2, had also changed to portion-
bags and reduced their daily exposure to snuff. They still plac-ed the .qt'Jid at
the initial biopsy site but also regularly placed it at different sites. Clinically,
they all showed a snuff dipper's lesion but of a lower deg'ree '(1 -2). The
histologic examinations showed inflammation and minor epithefial surface
changes. However, none of the group 1 or 2 features could be found.

One subject in group 2 only modified his habit sllghtly‘. At follow-up he
presented with almost the same clinical picture but histologically no increased
call density was recorded. Two subjects, one each in group 1 and 3, (.ﬁd not
change their snuff habit. On re-examination they presented with an
unchanged clinical and histological picture.
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Three of the 5 selected subjects for comparison had either stopped using

snutf or changed 10 porlion-bags and, moreover, they placed—the—quid—at—

. <

GENERAL DISCUSSION

another site. On follow-up they showed a normal mucosa at the initial biopsy
site, clinically as well as histologically. The other 2 subjects had only modified

their habit slightly and showed mucosal clinical and histological changes
similar to the initial ones.

Paper V

The histological surface changes ware subtie in Degree 1 and became more
pronounced with increasing degree. In 3 cases of clincal Degree 1 and 2, a
histologically normal-looking mucosa was recorded. A necrotic rhodamine-B-
negative surface zone, either alone or in combination with a "type 1" change,
was a common finding in all clincal degrees. A "type 2" surface pattern was

recorded in about 15% of the biopsies, predominantly in clinical Degree 1 and
2 lesions.

Atrophy, hyperpiasia, an increased mitotic rate and increased cellular density
waere recorded increasingly more often in lesions with a higher clinical degree.
Loss of cellular cohesion was only found in Degree 4 lesions.

The histological reaction patterns, with more pronounced epithelial changes

related to increasing clinical degree, were similar for the two package forms
of snuff.

Differences in tissue response betwesen users of foose and portion-bag snuft
were seen especially in Degree 1 lesions. Those lesions associated with use
of loose snuff showed more “type 1" surface changes. Further, it should be

noted that no Degree 4 lesion was encountered among portion-bag snuff
users.

In the connective tissue, non-specific inflammation of varying degree was
found in all cases but connective tissue hyalinisation close to the epithelium
was predominantly recorded in Degree 4 lesions.
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Saglection of material

For practical reasans, it would not be feasible to ca'rry out this study in a
general population. Instead, well-defined subpopulations were §elemad for
the present study. The major part of the subjects were eonstn{ctlon workers
aged 20-40 years. However, the age-range for the total material was 17-80
years, thus including both rather young and elderly people. .Thls age
distribution ditfers somewhat from that of a report on snuff-users in Sweden
from the National Central Bureau of Statistics (1985), where' trfe .age
distribution of snufi-users in Sweden is given. it shows a bimodal distribution,
with high proportions around the ages of 16-34 years and 75-84 years. The
Jowest frequency of snuff use is found in the age-group 45-54 years.

However, there are at present no convincing data indicating a considerable
difference in tissue response related to age of snuff-users (Mornstad, Axéll.&
Sundstrsm 1989). Moreover, recent studies have indicated that daily
exposure is a more important tactor in this respect (Wo.lie & Carlos 1987,
Grady, Greens, Daniels et al. 1990). Further, the clinical and parly the
histological analyses carried out in this study have focused on compatison
petween two different package forms, loose and portion-bag snuff. The
subjects in both groups have been recruited through a parallel procedure.

Clinical grading

A clinical subdivision of snuff dipper's lesion with well-described criteria is
valuable not only for evaluation and analysis of materials but also for the
follow-up of patients and comparison between different studie_s.' 'Axéll,
MBmstad & Sundstrdm (1976) suggested a four-point scale for subdwu.sxon of
dinical mucosal changes recorded at the site where the snutt qunc.i was
regulary placed. This scale was applied when recording changes in the
present study (Paper {). The inter-axaminer agreement between the -author
and Axéll in cassification was 95%, suggesting that the criteria are
acceplably reliable diagnostic tools for describing various degrees of snuff
dipper's lesion in users of Swedish moist snuft.
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Greer & Poulson (1983) modified the

four-point scale to a three-point scale

repair may prevail. These findings confirm suggestions by Axéll, Mornstad &
Sundstrdm (1976), who also observed this association between changes of

belleved that this was due to the fact that only subjects with snuff use for 4
years or less were included in their study. However, in a study from 1986 on
subjects with up to 36 years of snuff use, the same three-point scale pattern
w.as re.cognised. The daily exposure to snuff, expressed as minutes per day,
given in the studies by Greer & Poulson (1983) and Poulson, Lindemuth &
Greer (1984) was much lower than among subjects in this study. This might
partly explain why no clinical degree 4 lesion was encountered in their
material. This suggestion is further supported by the fact that the clinical
Degree 4 lesions recorded by Axéll, Mdrnstad & Sundstrdm (1976) and by
Hirsch, Heyden & Thilander (1982) were seen among subjects with
comparatively high daily exposure.

Histology

The histological patterns of snuff-induced lesions described in this study
{Paper |l) are largely in agreement with those in previous publications in as
much as they show an increased thickening of the surface epithalial layer with
vacuolisation, frequently in combination with a chevron-type pattern {Pindborg
& Renstrup 1963, van Wyk 1965, Roed-Petersen & Pindborg 1973, Axéll,
Mdmstad & Sundstrém 1976, Pindborg, Reibel, Roed-Petersen et al. 1980
Hirsch, Heyden & Thilander 1982, Jungeli & Malmstrdm 1985, Greer:
Poulson, Boone et al. 1986). In the present study, these histological features
have been labelled "type 1". Howaver, contradictory to most other studies, the
thin eosinophilic surface zone associated with “type 1* changes or someti,mes
recorded separataly was not keratinised. It was interpreted as a coagulative
hecrosis due to chemical etching by the alkaline snuff. Occasionally a
Eeratinised surface layer was recorded, in this study labelied “type 2"
indicating a physiological reaction of keratinisation in this normajl):
unkeratinised area of the oral mucosa. This might tentatively be an
expression of a protective reaction comparable 1o what can be found as a
response to mechanical trauma (frictional white lesions). "Type 2" surface
changes were more commonly encountered in lesions of a lower clinical
grading. Degree 1 and 2 lesions were more common in subjacts with a lower
daily exposure to snuff. It may beé suggested that when the mucosa is not
exposed to snuff throughout the day a mixed tissue reaction of injury and
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vanous olinical degress—and-the—heratinisalion pracass. They aiso found a
difference in epithelial thickness between keratinised and non-keratinised
areas in snuff dipper's lesion but did not analyse it further.

The presence of amorphous changes in the connective tissue was only
recorded in a few cases (Paper II). Earlier studies (Pindborg & Pouison 1962,
Lyon, Poulsen & Pindborg 1963, Archard & Tarpley 1972, Axéll, Mornstad &
Sundstrdm 1976) reported this histological feature in rather high frequencies
in snuff-induced changes. However, later studies (Hirsch, Heyden & Thilander
1982, Greer, Poulson, Boone et al. 1986) have reported amorphous changes
as decreasingly present in biopsies from snuff-users. This might suppon the
theory that hyalinisation is a result of denaturation of the proteins due to a
chemical trauma and correlated to specific brands and, especially, the pH
value of the snuff.

Detailed criteria were applied for atrophy, hyperplasia, increased mitotic rate,
koilocytosis, increased celiular density and basilar hyperplasia (Paper I). This
has been done panly to facilitate comparison between changes related to
different products and to make it possible to relate the clinical grading system
to the histological picture in snuff dipper’s lesion as reported in Papers I, lil,
IVand V.

Although there was no clearcut ditference between findings in specimens
from lesions of each separate clinical degree, either clinically or histologically,
a rather consistent over-all pattern of tissue changes was recorded. In lesions
of lower clinical degres no or only a slightly increased thickening of the
surtace layer was recorded, becoming more marked with increasing clinical
degree (Paper V). This is In accordance with findings in previous studies
(Axél, Mamstad & Sundstrém 1976, Hirsch, Heyden & Thilander 1983). More
pronounced epithelial changes such as increased mitotic rate, increased
cellular density and loss of cohesion were also more commonly recorded in
tesions of higher clinical degree. Hirsch, Heyden & Thilander (1982) also
found an association between the clinical degree and some deeply located
mucosal changes but they concluded that marked histomorphological
changes, such as dysplasia, could not be predicted by the clinical degrees.
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However, the present study indicates that a relationship frequently exists

i Crca elaseifod-according-to-1h
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use in various ways. They changed product, placed the snuff quid at mor'e'
than one site and reduced thair daily exposure t0 snuff. All of them stil

of snuff dipper's lesion and the histological epithelial changes (Paper V). i
should be emphasised, however, that considerable individual variations do
exist.

Seventeen cases of koilocytosis-like changes waere identified (Paper II).
Almost the same lightmicroscopic criteria were applied for this feature as
those used by Greer, Poulson, Boone et al. (1986). However, in contrast to
their findings, HPV-antigen could not be immunohistochemically
demonstrated in any of the biopsies. Six specimens with the most
pronounced koilocytosis-like changes have been further analysed with the in-
situ DNA hybridisation technique but none of them was positive (isotypes nos.
2, 6, 11, 16, 18; S Syrjanen, personal communication).

in a study by Greer, Schroeder & Crosby (1988), koilocytes were even more
commonly encountered than other histological features such as chevron
keratinisation and vacuolisation in the superficial layers. To what extent
differences in products, consumption parameters and laboratory procedures
or inter-examiner differences can explain the discrepancy between their
results and ours can at present only be speculated upon. Collaboration
concerning future analyses is advisable and could be of great value.

The detailed definitions of different histological parameters also turmed out to
be of great value in a follow-up of a selected material of biopsies from 29
subjects with snuff dipper's lesions (Paper IV). All these specimens exhibited
epithelial alterations different from or in addition to what was subjectively
found to predominate in snuff dipper's lesion as defined in Paper i. The
changes recorded were various combinations of an increased mitotic rate, an
increased basal cell density and loss of cell cohesion. The criteria for these
features have been set by Smith & Pindborg in their classification of oral
epithelial atypia (WHO 1969) .

On re-examination, all 20 of the 29 subjects who either stopped their snuff
habit completely or changed the site of placement of the quid showed a
normal mucosa clinically as well as histologically (Paper IV). Thus, epithelial
changes representing some of the parameters used to define dysplasia
turned out to be compisetely reversible. Seven subjects modified their snufi
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epithelial changes were recorded in ali biopsies, even in subj(‘-:cls who just
reduced the snutf exposure of the oral mucosa, probably refiecting a process
of repair. This is also indicated by the fact that more pronounced epithelial
changes could not be found at all at follow-up.

Epithelial dysplasia has been considered an irreversible lesion ‘t.hat might
procead to a malignancy. However, Kramer (1980) concludes that. as'a
mirror of the underlying biologic changes that lead to malignancy. eeﬂheha\
dysplasia is a very imperfect mirror". Further, at an international semmar on
oral ieukopiakia and associated lesions related to tobacc? habits (Axéll,
Holmstrup, Kramer, Pindborg & Shear 1983), it was emphasnsefj that iollo'w-
up studies are mandatory to test a revised assessment of epithelial dysplasia.
One important conclusion from the follow-up in this study (Paper IV) was that
the recorded snuff-related changes were reversible. They seem 10 repres&_ant
a well-defined set of changes associated with the regular use of Swedish
moist snuff. Correct identification of these changes, which are interpreted as
reactive, is important to avoid errors in diagnosis and treatment.

Consumption parameters

in the present study (Paper 1), the influence of differant cor.\sumption
parameters on the development of clinical snuff-induced lesions V{as
calculated by means of stepwise logistic regression analysis. The conclusion
was that daily exposure has the largest impact on the dlinically recorde'd
snufi-induced changes. This was clearly supported by a histological analysis
based on a selected material (Paper 1il). Despite large diffarences irlv years., of
regular snuff use, no considerable differences could be found on histological
evaluation of snuff-users with comparable dally exposure.

The importance of daily exposure 10 snuff was further emPhasised in the
analysis of subgroups with low and high daily consumption (Paper m.
Clinically, lesions with a lower degree were more commonly recorded among
jow than among high consumers. Histological analysis showed more
pronounced tissue reactions (evidence of surface elching with development
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of "type 1" change, increased mitotic rate) among subjects with high daily

f1 a iow daii

involve a larger vestibular area adjacent to a greater number of teeth than
lesions recorded in portion-bag users.

exposure. The relative importance of daily exposure to snuff is confirmed in a
study by Grady, Greene, Daniels et al. (1930). They found that the amount of
smokeless tobacco, expressed as hours of daily snuff use, was the only
independent predictor of the severity of the clinical lesion. The same
statistical multivariate analysis using logistic regression was used as in the
present study.

In previous studies by Roed-Petersen & Pindborg (1973) and Hirsch, Heyden
& Thilander (1985), a simple cumulative index was used for the corre-
sponding calculations. The total exposure was calculated, based on the
assumption that number of years with the snuff habit and daily exposure to
snuff in hours and grams of snuff consumed a day had equal influence on the
tissue response. However, judging by the present findings, this index might
not truly reflect the tissue response in relation to differant consumption
factors.

Package form

Users of portion-bag snuff showed predominantly snuff dipper's lesion of
clinical Degrees 1 and 2 (about 65%) while users of loose snuff showed
predominantly lesions of dlinical Degrees 3 and 4 (about 75%)(Paper I). No
clinical Degree 4 lesion was encountered among portion-bag users. One
explanation for this could be that the pattern of placement of the snuff quid
differed. However, placing the quid in one site was even more frequent
among portlon-bag users than among loose snuff users. Further, stepwise
logistic regression calculation showed that by far the most promotive factor
for the development of clinically more severe lesicns was the package form.

There were soma differences in snuff exposure data between those users of
the two package forms with clinical Degree 2 and 3 lesions (Paper ). Loose
snuff users consumed about twice the amount of snuff, in grams a day, as
portion-bag users. This can probably be expiained by the fact that a partion-
bag of snuff contains 0.5 or 1 g while a pinch of loose snuff in most cases
contains 1-2 g. Further, loose snuff users also tend to expose a larger area of
the mucosa to snuff. Lesions recorded in loose snuff takers also mostly
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Differences in years of regular snuff use between users of the two products
do not seem to be a plausible explanation for the different clinical tissue
response either. Stepwise logistic regression analysis showed that the
duration of the habit had comparatively little influence on the development of
more severe clinical lesions. This finding was confirmed in the histological
analysis of a selected material (Paper 1y,

The consumption factor with the greatest impact on the severity of snuff
dipper's lesion, hours of daily snuff use, was very similar among loose and
portion-bag users (Paper I). When evaluating subgroups with low daily snuft
consumption, portion-bag-packed snuft turned out to be related to less
histological changes than loose snuff. However, among those with a high
daily consumption histological ditferences were difficult to identify (Paper H1).

Histologically different epithelial surface changes were identified within
matched pairs of users of the two package forms (Paper 1l). Loose snuff
users showed more “type 1" changes and porion-bag users showed more
"ype 2" changes. However, with increasing clinical degrees, the changes
recorded among portion-bag users tended to resemble the histological
pattern of loose snuff users (paper V).

The most important difference in tissue specimens from users of the two
package forms of snuff is that some of the more pronounced histological
parameters, e.g. loss of cohesion, were not recorded among portion-bag
users (Paper V). Because of that, no portion-bag users were included in the
follow-up material (Paper 1V).

One explanation for the ditferent tissue reactions might be a difference in pH
value of the snuff in the two package forms. The same tobacco is used in the
production of loose and portion-bag snulf. However, at storage the pH value
in portion-bag-packed snuff tends to decrease from about 8.7 to 8.2 while
loose snuff almost mantains its pH value (T Ringberger, personal
communication). The importance of the pH value has been indicated by
Grady, Greene, Daniels et al. (1990). Among the 19 subjects in their study
who used a smokeless tobacco product with the low pH of 6.0, only one
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showed a clinically visible lesion and then of Degree 1-2. They also discussed
the possibility that many substancss of the snuff quid might influence the

Labeliling of snutf-induced lesions

lissue reaclion.

Gingival recessions

Van Wyk was the first to report on gingival recessions in snuffusers. Greer &
Poulson (1983) used criteria for the diagnosis of gingival recessions that are
largely in accordance with those used in this study. They discussed whether
long-term use might result in more frequent gingival recessions but no
systematic evaluation was made. No other author has discussed the
influence of different consumption factors on the development of snufi-
induced gingival recessions. Rather the connection between snuff use and
gingivitis has been discussed. Offenbacher & Weathers (1985) concluded
that use of smokeless tobacco was a significant risk factor for the
development of gingival recessions in individuals with co-existing gingivitis.
However, these results are somewhat contradictory to findings by Modeér,
Lavstedt & Ahlund (1980), who suggested that properties of snuff may directly
influence the gingival tissue and cause gingivitis. This is also in agreemant
with suggestions by van Wyk (1965).

The present study (Paper 1) showed a lower prevalence of gingival recessions
among portion-bag users (2.9%) than among loose snuff users (23.5%) In
fact, the only consumption factor related to a significantly increased risk was
the package form of the snuff. The low prevalence of gingival recessions
among portion-bag users might be due to less contact between the snuff quid
and the gingival margin and also to the avoidance of the mechanical trauma
from tobacco particles because tobacco in portion-bag snuff is wrapped in a
sachet of a non-woven paper-like material.

in the follow-up material (Paper 1V), 6 out of 28 subjects (one was a full
denture wearer), corresponding to about 21 %, showed gingival recessions.
Four of these stopped using snuff. At follow-up they had gingival tissue of
normal texture and colour. However, the loss of gingival tissue, with the necks

of the teeth exposed, was recorded to be of the same extent as at the initial
examination,
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\n-olinical-work and research, diagnostic labels are heipiui ioois provided that
}

they are carefully described with claar, easily understandable criteria ar.1d also
that they are generally accepted. Concerning snuff-induced changes, dlﬁergnt
diagnostic labels have been used for the oral mucosal changes at the site
whare the tobacco is held. Depending on the contents of the snuff quid, these
changes may show varying clinical and/or histological alterations. It would t.)e
of advantage if such a "quid" lesion could be recorded as a separa.te entity
provided that clinical critera and the type of contents, e.g. dry or fnonst snuff,
pH-value, package form and specific additives, are carefully described.

Definitions and guidelines for oral leukoplakia and associated lesions related
1o tobacco habits were given in a report from an international seminar on oral
jeukoplakia and assoclated lesions related to tobacco habits.. _(Axéll,
Holmstrup, Kramer, Pindborg & Shear 1983). A complete desc.npnon of
leukoplakia should comprise aetiological, clinical, topographical and
histological characteristics. Whitish patches or plaques which are thought to
be the result of the use of tobacco should be listed as tobacco-associated
leukoplakias, with the exception of “smokers palate”. It was also pointed out
at the seminar that leukoplakia is a precancerous lesion.

In the present study, it was found that snuft dipper's lesion is not always
whitish (Paper 1). This is in accordance with Kaugars, Mehailescu &
Gunsolley (1989), who reported partially or completely red lesions in 18.1% of
their total material of 108 patients with a history of smokeless tobacco use.

Further, the snuff-induced lesion associated with Swedish moist snuft tumed
out to be reversible and the changes are interpreted as reactive (Paper V).
This is in agreement with a suggestion by Holmstrup at the international
seminar referred to above. He proposed that reversible lesions may be
regarded as physiological reactions to trauma such as tobacco.

Based on the findings in this study, it is suggested that a "quid lesion" should
preferably be recorded as a separate entity and not included amq@
jeukoplakias for the purpose of follow-up of the development of that spGCI.fIC
quid lesion. The suggested label for oral mucosal changes associated with
use of snuff is snuff dipper's {esion (Paper V).
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CONCLUSIONS

Loose snuff users who reduced their daily exposure and/or changed to
portion-bag snuft exhibited less pronounced clinical and histological changes

Clinical snuff-related changes of the oral mucosa were less pronounced
among those subjects who used portion-bag-packed snuff than those who
used loose-packed snuff.

A lower prevalance of gingival recessions was recorded among portion-bag
snuff users than among loose snuff users.

Two major histological patterns, "types 1 and 2", were identified, based on
changes in the epithelial surface layer. Loose snuff users showed
predominantly more “type 1" changes while portion-bag users showed
comparatively more lesions with the "ype 2" pattern or only discrete changes.

The number of years of snuff use did not per se influence the severity of the
tissue changes of the oral mucosa.

Low daily consumption, in terms of hours using snuff daily and grams of snutf
used daily, was related 1o less pronounced clinical and histological changes
than high daily exposure to snuff.

Among subjects with a low daily snuff exposure, portion-bag users showed
less pronounced changes than loose snuff users. This difference was,
however, not found in the high exposure groups.

A four-point scale seemed relevant since Degree 4 lesions were only seen
after use of one of the products {loose snuff). Further, non-typical histological
features were recorded more frequently with increasing clinica! degree.

Clinical snuff-related mucosal changes showed reversibility to normal
conditions after cessation of snuff use.

Moderate as well as more pronounced histological snuff-induced changes,

including some of the parameters used to define dysplasia, showed
reversibility after cessation of snuff use.
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at Tollow-up.

Based on these findings, it is suggested that

- snuff-users shouid be givan thorough information on the association
between their mucosal changes and their snuff habit, including advice 1o stop
or to modify the habit

- biopsies should be taken from all Degree 4 lesions and from lesions which
show lack of reversibility in spite of a changed snuft consumption pattern

- subjects with snuff dipper's lesion should be followed up on a regular annual

basis with clinical documentation, preferably including colour photographs, in
order to record alterations in the appearance of the lesion
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Andersson G, Axéll T. Clinical app of lesions d with the use of
loose and portion-bag packed Swedish moist snufl: a comparative study. J Oral
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The aim of thig study was to register and pare clinical oral ) lesions
and gingival recessions associated with the usc of two different smokeless
tobacco products, loose snuff and portion-bag packed snuff. Selected for the
study were 252 men (mean age 36.3 yr) of whom 184 (mean age 36.0 yr) used
exclusively loose snuff and 68 (mean age 36.9 yr) exclusively portion-bag snuff.
Oral mucosal kesions were registercd according to a four-grade clinical scaic,
There was a significantly larger proportion of less pronounced lesions, Degrees
1 and 2, among the users of portion-bag snuff compared with the users of loose
snuff. This was also valid when differences in consumption data were

idered. Smokel: b d gingival r ions were found in 42
(23.5%) subjects among the uscrs of loose snuff and in 2 (2.9%) subjects

Key words: gingival recessions; mucosal lesions,
oral; portion-bags; snuff; tobacco, smokelees.

among the users of portion-bag snuff. The results of this study support p
preliminary assessments that clinical changes of the oral mucosa and the
gingival margin are less pronounced among those who use portion-bag snuff
than among those who use loose snuff.
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University, $-214 21 Maimd, Sweden.
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Fig. 1. Classification of smokeless tobacco.

Oral mucosal changes associated with
the use of snuff have been described in
many studies (1-11). In a survey on the
prevalence of oral mucosal lesions in
Swar . a 1 g jzed 1 re-
action, snuff dipper's lesion, was com-

monly registered in the area where a
quid of moist snuff was regularly placed
(12). This lesion has also been referred
10 as leukoplakia (1, 4). In a study on
p i hanges in Danish snuff-
induced oral leukoplakias it was
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pointed out that not all snuff brands
possess the same chemical composition
which might explain reported differ-
ences in tissue changes (4). The sever-
ity of the clinical appearance of snuff
dipper’s lesion may be related to the
hours of daily snuff use, the amount
used daily , duration of sauff habit and
brands used (6, 7).

The preval of gingival
associated with the use of smokeless
tobacco has been reported in a few
studies {13-15). The risk that such us-
ers run of developing these recessions
has been estimated to be nine-fold
greater than that of non-users, pro-
vided gingivitis was present (15).

During the last decade consumption
of snuff has increased steadily in Swe-
den, especially among young people.
Concomitantly risks for the develop
ment of oral cancer and other deleteri-
ous side effects have been widely dis-
cussed (11, 16-18).

Snuff is manufactured in many differ-
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Table 1. Age distribution and some souff cxposure data in different fractions of a construc-

tion workes population (n = 569).

I

of lation

other tobacco habit than snuff and who
reported on daily snuff consumption
for, at least, the Jast 3 months. Fx.

I

cioded - was-amyone

Didnot Didnotwant  Mixed  Excded Finaly andfor that might infly
answer o atten abits At visit included the local reaction of the oral
109 =67 = = - fiucosa.
"= i n=us =1 n =165 Non-participants. Two hundred and
Mean age, yr 24104 BELI132 38009 365:100 WJrine  Docen of the construction workers hag
Age range, 1965 2168 2-24 20-50 18-66 mixed tobacco habits and were ex-
Years with regular cluded, 67 did not want to attend, and
ém:a‘::.;n - 100+ 7.5 10.2+ 8.8 102+ 91 11.2411.4 109t 8.4 109 did not answer; 178 came for exam-
s . N
used daily 188£13.6 157134 121479 201#134 23125  224on. Data of age and snuff cop.
p in this of studied
popuiation arc shown in Table 1,
Table 2. Age and suuff exposure data. A total of ?‘75 individuals from the
three popul ded for cxam-
Product ination. At their first visit 23 were ex-
- cluded after further checking of inclu-
Loose snuff  Portion-bag snuff Total sion and exclusion criteria: 10 le
n=184 "= n =252 . peopl
used cigarettes as well as snuff, four
d loose as well as ion-]
Mean age, yr 36.0£11.6 36.949.9 363411 uset portion-bag
Range, yr 19-80 1766 137’_‘01‘; 2 packed souff, two had stopped using
Hours of daily snuff usc 10.8% 3.8 10.343.2 106+ 36 smokeless tobacco when they came for
gnms q:’hmuﬂ' :‘Slly 5 23.6212.2 113149 20.3112.0 the ination, one was excluded be-
‘ears with regular snuff babit 13.1+ 8.2 31225 1041 8.4 cause of heavy treatment with steroids
and four were women. Two further sub-
jects were excluded because the pho-
ent forms (Fig. 1). Loosc snuff is mar- thod: lographs taken were not adequat
kclcc! i_n containers made of paper or Material and g'rag ded subj l'-‘inal!y":q fude .‘in
:lumn?xum. Usullly a pinch of 1-2 g  Sampling p dure. R d for the the study were 252 subjects. Their
snuff is formed with the fingers and  study were individuals from three pop- mean age was 36.3 + 11.2 yr. Loose
placed in lhe mo_ulll. In Sweden the '. ) i k 2)  snuff was used by 184, mean age 36.0
mrwlael{mng majority of users place  shipyard workers; and 3) outpaticnts at 116 yr, and portion-bag souff was used
the quid in the vestibular area inside  the School of Dentistry in Malma. by 68, mean age 36.9 + 9.9 yr.
the upper lip. A health ing organization for Exarmination p dure. All subj
About 10 yr ago a new smokeless  construction workers was blished in  were d during 1986-87 na;ord-
tobacco product, the portion-bag  1969. Each person within this ingtoa dardized An in-

packed snuff, was introduccd on the
Swedish market. Portions of 0.5or 1 g
snuff are wrapped in bags made of non-
woven papes-like material not dissolv-
ing in saliva but permitting diffusion,
The sales figures bave increased stead-
iy and comprised about 10% (470 tons)
of the total kel b. sold in

tion is called for examination every sec-
ond year, The frequency of participa-
tion is about 75%. At the examination
questions about tobacco habits are in-
cuded. About 22% have referred to
daily consumption of snuff. Up to 1987
abqut 300,000 members have been ex-

1987 (19). This product has then been
introduced in several other countries.
Oral mucosal lesions associated with
the use of loose snuff have been de-
scribed in several studies, while no re-
port has been published about whether
portion-bag snuff causes oral mucosal
changes and, if it does, the nature of
such changes. As severe local changes
may possibly be associated with the use
of snuft, it seems worthwhile to investi-
gate lesions related to this new product.
The aim of the present study was to
register clinicaj changes in the oral mu-
cosa and the gingival margin associated
with the use of Swedish non-fermented
moist snuff and to compare those clin-
ical changes found among users of
Joose and portion-bag snuff.

ghout Sweden. In the
south of the country (Ski ia),

progr
terview was performed including ques-
tions on snuff habits, c.g. package
form, brand of snuff, years with habit,
daily consumption of snuff, placing the
quid at one or more sites. Age and
some snuff exposure data are given in
Table 2. Information was also collected
on other and/or previous 1obacco hab-

where the present study was undertak-
cn, about 3,000 bers are incd

its, ¢ ption and frequency of wine
and/or liquor. Questions werc also

every year. Of these, 569 consecutive
habitual snuff users examincd in 1986
were invited to have a check of the
condition of their oral mucosa,

At a shipyard (K Malmao)

asked on p and/or present dis-
cases and medication.

A thorough clinical examination was
carricd out. Lesions on the site(s)
where snuff was regutarly placed were

souff users were offered a check of
their oral mucosa. A total of 43 ai-
tended.

Fifty-four patients were recom-
mended by others (dentists, other par-
ticipants, aguaintances) to ask for a
check up at the Department of Oral
Surgery and Oral Medici at the

8 ding to the following
four-grade clinical scale suggested by
Axéll et al. (6).

Degree 1 ~ A superficial lesion with a
color similar to the surrounding mucosa
and with slight wrinkling. No obvious
mucosal thickening.

Degree 2 — A superficial, whitish or

Schoot of Dentistry in Malms.
Inclusion and exclusion criteria. In-
cluded in the study were all who had no
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liowish fesion with wrinkiing. No ob-
vious thickening.

Degree 3 — A whitish-yellowish to
brown, wrinkled lesion with interven-

D

sl

Fig. 2. Snuff-related gingival recession #t maxillary left contral incisor. Note confluence
i 's lesion.

souff dipper’

between recession al

was applied

ing furrows of normal i colour.
Obvious thickening.

Degree 4 - A marked yellowish 10
brown and heavily wrinkled lesion with
intervening deep furrows
and/or heavy thickening. .

Gingival recessions were also regis-
tered, To be registered a3 & snuff-re-
lated recession, the borderlinc of the
vestibular snuff dipper’s lesion ;ho.uld
be in contact with the retracted gingival
margin (Fig. 2).

All mucosal and gingival lesions were
photographed in color using & Nikko-
mat camera with 100 mm macro lens
and an exteasion ring permitting a reg-
istration of 1:1. Light was from a Mi-
nolta ring flash, the film was Koda-
chrome 64.

Most of the examinations were car-
ried out by one of the authors (GA)
and a few (about 15%) by two other
examingrs after calibration. After col-
lecting the total material, coded intra-
oral photographs were evatuated and
classified by the other author (TA),
wha had no access to information about
the tobacco habits of the subjects.

The final clinical grading was based
on the initial registration and the analy-
sis of the photographs. Inter-cxamincr
agreement in the classification was
about 95%.

Statistical methods - Chi-square tests
were used to test the difference be-
tween frequencics and student’s t-test
for the differences between means.

pwise logistic regr ;
to study the relative risk for developing

Clinical snuff lesions 3

Among those who uscd loose snut:[,
112 (60.9%) regularly placed the quid
at the same site. The corresponding fig-
ure for users of portion-bag snuff was

£96-680),
PO

’[“uhle 6 s'iiows the relative risk of the
influence of some factors on the devel-
opmeut of more severe clinical lesions.
“The most important factor for increas-
iing risk was the package form, foliowed
by placing of the quid, daily hours of
use, amount, duration of regular souff
habit and age of the subject.

Information on previous lobacco
habits was available for 241 subjects,
179 loose shuff users and 62 users of
portion-bags. Only four users of loose
snuff reported that they had carlier
used another smokeless tobacco prod-
uct while 36 of the portion-bag users

had previously used loose snuff. Previ-
ous smoking habits were reported by
103 (58%) users of loose snuff and 24
(39%) portion-bag users. .
Whether the pattern of previous
king habits had infl d the dif-
fi in clinical gradi
users of the two package forms of snuff
was tested. Even when stratifying by
i king habits there was still

clinical lesions in rel lop
form, exposure data and age.

Results

Loose and portion-bag packed snuff
was used by 184 V(Z%)smu (21%)
persons, sespectively. -exposure
data are given in Mm 2. Loose sauff

d portion-beg snuff were, on aver-
::e. kept in the mouth for about the
aame number of hours daily. However,
greater daily amounts of loose snuff
were used, and had been used for more
years than portion-bag sauff. Table 3
shows exposurc data for users of loose
and portion-bag snuff related to t.:hmql
grading. Clinical grading of lesions is
shown in Table 4. Users of loose snuff
had a higher proportion. of Degree 3
and 4 lesions (P < 0.001). Degree 4
Jesions were encountered only in per-
sons using loose snuff.

Clinical grading of lesions by sauff
brands is shown in Table 5; six brands
were used by 232 people (92.1%), the
remaining 20 used eight diﬂf:v_em
brands. The average scores (or.dnucal
grading were lower for the poruon-balg
bran pared with the p
ing loose variants. For the brands Gen-
eral and Ettan these differences were

statistically significant (P < 0.001 and P

< 0.05, respectively).
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: significant difference between users
of loose snuff and portion-bag snuff in
the distribution of clinical grading (P <
0.001).

Wizle and/or liquor consumption was
reported to be rather infrequent, once
a week or less in both groups of snuff
users. Ten (5.4%) users of joose souff
and 6 (8.8%) users of portion-bag spuff
consumed wine or liquor twice a week.
No participant referred to daily con-
sumption of wine or liquor. .

Gingival recessions were found in 4“4
(17.8%) of 247 subjects. Five users of
Joose snuff were excluded because of
full upper and lower dentures. Among
users of loose snuff 42 (23.5%) subjects
showed gingival recessions whilc only 2
(2.9%) cases were found among users
of portion-bag snuff (P < 0.05). Table 6
shows the rclative risk factors for the
development of gingival recessions.
The factor with the highest relative risk
(8.71) was the package form.

Discussion

The material for this study was col-
Jected from three recruitment catego-
ries. Data available on onc of the
groups, the construction workers, per-
mit some assessment of representativ-
ity. Table 1 shows the material for this
evaluation. There are minor differ-
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Table 3. Cross tabulation of dlinical grading versus exposure data of loose and portion-bag sauff.

Clinical degree

Clinical snuff lesions 5

corresponds to an increase of the rela-
tive risk from 1.06 to 1.70 and the usc
of sauff for 1 yr compared with 10 yr
corresponds to relative risks o0f1.04 and

1.53, respeciively. As for number of
ycars wil it

jation should be evaluated with some
caution since the P-value is compara-
tively high. The use of stepwise logistic

Loose
Portion-bag*
1 2 3 4 Tot: Total
= = a .
n =10 n=3 n =130 n=11 o= 184 0-113 n-z.‘ﬂ n=324 68
-
Age, yr 402189 .
A ity 34.0% 99 36.0%12.0 38.5%13.7 36.0+11.6 3721141 35917.6 38.1110.4 36.919.9
use T.124. ' '
Gm“ﬂ;ud&l 124.5  9.1% 4.1 11.3% 3.4 12.2% 35 10.8% 3.8 8.4t 3.6 105£29 111t 29 10.3+3.2
soul ily 10.626.7 19.3:10.4 24.9%118 32.6% ‘ '
Soull daily 3 . .6+£13.6 2.6112.2 10.8+ 3.8 10.744.
oo 8 124t 5.5 113149
snuff habit 10.525.7 10.3% 6.0 13.9% 8.3 14.3% 6.7 10.4+ 8.4 4.3+ 3.4 28%1.9 3.0 2.6 31t
*No clinical Degree 4 lesion was encouatered among users of portion-bag snuff.
Table 4. Cross tabulation of clinical grading versus package form of snuff,
Clinical degrec
1 2
3 4
Package form L] =
% n % n %
n % n %
Loose snuff 10 54
s s . 3 1
Portion-bag snuff B 191 31 456 1232 Z‘}:Z e o %
Total
p<] 9.1 64 254 154 6Lt 11 44 2 100
Table 5. Cross tabulation of clinical grading versus brands of snuff.
Qlinical General Generel rkare
a Grovsnus Grovsnus Enan "
1 5 7
3 2 -
§ é“l 13 10 8 1 ; §; A
H bl 10 16 5 9 3 43 b
Totaln 126 » » 15 0 1 3 it
Total % 50.0 119 19 6.0 12.0 2;.3 73}2 1 ?2
Alnthmeunl mean of . =
clinical gradings 2.87 2.10 2.50 2.20 2.90 2.24 2.62 2.61

*The portion-bag packed form of Ettan.

ences b juded and cxcluded  TAble 6. Relative risk of the inf ini i i
subjects. Data of years with habit and  oors 224 00 B7EV fons catciatd y stepwic ogati eproaton . T PP
d.mly grams qf snuff used are somewhat  Factor ippes's lesi - TeCession
:oyl:;r ihin ‘te_Baally _incuded Souff dipper's lesion Gingivl recessh
, but very similar to those of the Relaty ) i
total material (Table 2). As could be i Relggve  Povalue
Spooed, dtlully; ption of snuff Package form
was lower in the group with mixed hab- i
its, suppo ing the validity of (Loose snuff vs portion-bag snuff)  3.39 0.010 8.71 0.009
information on tobacco habits. Exposure data
The characteristics of snuff dipper's Placing the quid
oA I (et e em e om
i criteria our-grade clin- rs of daily snuff use
i o, Gt
N severe lesions, ' Hy
Dopl et it o o
sl with regular snuff habit
than among users of portion-bags. One (1 yr difference) 1.04 0.149 1.01 0.677
explanation for this could be that the ‘}" . '
pattern of placing the snuff quid dif- (1 yr difference) Lot 0.7 1.03 0.141
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Figs. 34. Fig. 1. Man, 34 yr, showing souff dipper’

*s lesion clinical Degree 3. Tobacco

exposure data: loose snufl of brand Entan used daily for 10yr, 15 ¢ daily over 10 h. Until 5 yr

g0 he smoked 10-15 cigarcttes daily. Fig. 4.
ure data: poction-bag snuff of brand Toe Anbkare used daily

clinical De; 1. Tobacco ex;

an, 43 yr, showing wnufl dipper’s lesion

for 10 yr, 16 g daily over 10 b. Until 10 yr ago he smoked 30 cigaretics daily.

fered. However, placing the quid on
one site was rather more frequent
among users of portion-bag snuff.
There were some differences in snuff
exposure data between the groups.
While daily hours of snuff usc were
very similar, users of loose sauff con-
sumed a greater daily amount of snuff
and had used snuff for a considerably
tonger period. These differences are
not surprising as a portion-bag of snuff
contains 0.5 or 1 g, while a pinch of

Joose snuff probably contains 1-2 g.
and the sales figurcs of portion-bag
snuff did not incresse substantially until
the last 4 or 5 yr. However, as scen
from data in Table 6 the most important
consumption factor for the develop-
ment of clinically more severe lesions
was “daily hours of snuff use” while
“grams of snuff used daily” and “years
with regular snuff habit” had compars-
tively less impact. For instance, 8 con-
sumption increase from 1 1o 10 g a day
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regression to evaluate the relative im-
portance of various exposure data gives
somewhat  contradictory information
compared with previous studies. It
should be stressed that this calculation
is bascd on the clinical visible lesion
and has no implications for decper tis-
sue changes. However, by {ar the most
promative factor for the development
of clinically more severe lesions was the
package form, with a relative risk for
loose versus portion-bag snuff of 3.3.
(Table 6). This was elucidated by care-
fully hing two subj ding
10 tobacco exposure data (Figs. 34).

Alternatively, differences between
the severity of the lesions could be ex-
plained by the different compositioon
of tobacco used in loose and portion-
bag snuff. However, as shown in Table
§, for all three pairs of products com-
pared, the clinical lesions associated
with the portion-bag snuff were less se-
vere.

Ag attempt has also been made to
assess the importance of previous
smoking and alcohol habits on the ob-
served differences in clinical gradings
between users of loose and portion-bag
snuff. There is no evidence that cither
of these factors considerably influenced
these differences.

In previous studies, gingival reces-
sions related to the use of smokeless
tobacco have been observed. The pre-
sent study has established clinical crite-
ria making it possible to compare reces-
sions associated with use of snuff in the
two different package forms. The pre-
sent finding of 23.5% gingival reces-
sions registered in users of loose snuff is
a somewhat lower figurc than previ-
ously reported (13-15), but this might
be due to criteria differences. How-
ever, such differences can probably not
explain the remarkably low percentage
(2.9%) of gingival recessions among us-
ers of portion-bag snuff.

The findings of this study indicate
that the use of portion-bag snuff is asso-
ciated with less severe clinical oral mu-
cosal Jesions and a lower frequency of
gingival recessions compared with such
lesions among users of loose snuff.
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moist snuff: a comparative

study

Andersson G, Axéil T, Larsson, A: Histologic changes associated with the use
of loose and portion-bag packed Swedish moist snuff: a comparative study.

) Oral Pathol Mcd 1989; 18: 491-497.

This study was to identify histologic tissue changes in the oral mucosa and 1o
compare them in specimens from users of loose can-packed and portion-bag-
packed moist snuff. The material consisted of biopsies from 252 regular souff
users, 184 using exclusively loose and 68 portion-bag snuff. An array of

structural changes appearing in differcat combinations were identificd among
the 252 specimens. Two major paticrns were recognized based on changes in

the surface layer. Type 1 was characterized by an increased epithelial thickness
1ated cells + s

2 showed &

Koy words: mouth, dasase; oW mucoss,
3nulf; 10bacco, smokeiens.

with

14 £t

and freq type changes. Type
variably thickened surface layer with evidence of keratinization. Based on these
findi hed pairs of loosc and portion-bag users were

analyzed and compared. Loosc snuff users showed predominately histologic

Type 1 changes while portion-bag users
very discrete changes.

showed more histologic Type 2 or only

Gunita Ancersson, Departiment of Oral Surpary
and Orsl Mediciow, F of Odontology, Lund
Univarsity, S-214 21 Maimd, Sweden.

Wupmmts.xm

Use of isa

habit in many countrics. However, the
products are of many different types
(1). In ia the overwhelmi
majority of souff dippers usc non-fer-
mented moist snuff. During the last
decade a new smokeless tobacco prod-
uct, portion-bag packed snuff, has been
introduced. Clinical ch inted

vary glands have been observed (S, 1,
8, 11, 12). Slight epithelial dysplasia
has been reported but the true fre-
quency is a matter of dispute (4,5.7,8,
12).

This study was to identify snuff-asso-
ciated histologic tissue changes in the
oral mucosa and to compare them in

i from users of loose can-

with this type have recently been de-
scribed (1), but no report of their histo-
phology has been published

Histologic changes seen in “snuff
dipper’s lesion™ have been described in
several previous studies (2-12). Com-
mon are hyperplasia of the cpithelium
with large vacoulated cells, some of
which have been described as koilocy-
tosis (12) and a chevron type of ker-

prccked and portion-bag-packed moist
sauff.

Material and methods

Material ond examination procedure ~
The material for this study consisted of
biopsies from 252 vol alt of
whom were heaithy men, regular snuft
users for at least the Jast three months
and with no other tobacco habit. For a

jects of mean age 36.0 1 11.6 yr, range
19-80 yr and portion-bag snuff by 63
individuals of mean age 36.9%99
years, range 17-66 yr. Users of loose
snuff consumed 23.6 % 12.2 g/day dur-
ing 10.8 3.8 h and had done so for
13.1£ 8.2 yr. The corresponding fig-
ures for portion-bag uscrs were
11.3+ 4.9 g/day during 10.3 £ 3.2h and
for 3.1 £2.5yr.

At a first visit, all subjects were ex-
amined ding to 2 dardized
program, incduding questions on souff
habits, €.g. package form, brand, dura-
tion of habit, daily consumption and
specified placement of the quid (one or
more sites). A thorough clinical exam-
ination was carried out. Changes at the
site(s) where the souff was regularly
placed were registered according to 2

(10). In the tis-
suc variable degrees of inflammation,  detailed description of the recruitment four-grade clinical scale (7).
h h i denitis and d see A & AxELt Among users of loose souff, 10

P B
other degenerative changes in lip sali-

32 Oral 189, 1989

(rl). Loose snuff was used by 184 sub-

63

(5.4%) Degree 1, 33 (17.9%) Degree
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Table 1. Age and snuff exposure data of 28 For immunostaining, the ABC-tech-

nique was used. Sections were incu-
bated with biotinylated antigoat 1gG

matched subjects.
Praduct

Loose Portion-bag

souff souff

n=14 n=14
Age. yr 3M4.7212.1 36.9£10.0
Hours of daily 11.5+ 3.4 112+ 3.2
sauff use
Grams of snuff 17.0% 5.5 158+ 4.9
used daily
Years with 103t 8.0 441 28
re,
snuff habit

2, 130 (70.7%) Degree 3 and 11 (6%)
Degree 4 lesions were registered (1, 7).
Among users of portion-bags 13
(19.1%) subjects showed Degree 1, 31
(45.6%) Degree 2 and 24 (35.3%) De-
gree 3 lesions. No Degree 4 lesion was
registered in this group. The higher
proportion of clinically less scverc
changes among users of portion-bags
compared with loose snuff users was
statistically significant (P < 0.001).
Biopsy procedure - From the central
part of each changed area a biopsy was
taken with a 6 mm punch using local
anesthesia as infiltration well separated
from the ares of biopsy. The i

1or X7 mm, T 3

prepared sections (formalin fixation
and paraffin embedding), they there.
fore often exhibit a vacuolated appear.

cubated with the p conju:
gated biotin-avidin complex for 30 min
(Vectastain). Following further PBS
rinsing, peroxidase activity was local-
ized by incubating with 3'3 diamino-
benzidine x 4 HCl (DAB 0.6%,
Sigma) in 100 mj 0.05 M tris (pH 7.6)
with 0.01% H,0, for 1 h. Counterstain-
ing was done with Mayers hematoxylin.
Maiched pairs - In the clinical eval-
uation of the material the influence of
package form and exposure data on the
development of clinically more pro-
nounced changes was assessed by
means of stepwise logistic regression.
Based on this evaluation 14 carefully
matched pairs of Joose and portion-bag
users were selected (Table 1). The
matched paired subjects used the same
brand of tobacco cither loose or wrap-
ped in paper-bags, placed in the same
sitc, and they exhibited closely simifar
patterns of snuff exposure in terms of
hours of daily usc and grams. Despite
efforts 10 match for years of regular
snuff hadit there is a considerable dif-
ference between the groups due to the
fact that portion-bags have only been
il for a i short

- (]
tum distendum”, they tend to form a
morse or Jess sharply flattened bur stij)
nucleated surface layer and these celis
are variably condensed, forming a thin
surface layer with pyknotic nuclei (Fig.
1). The final step of differentiation
does not lead to a homog,
ous surface layer in this part of the oral
mucosa.

of the snuft-
changes

In comparison with corresponding mu-
cosa of a non-snuff user (cf. Fig. 1), an
array of structural changes appearing in
different combinations were identificd
among the 252 snuff users. Variable de-
grees of non-specific chronic inflamma-
tion were observed in all cases. The
other changes have been defined as de-
scribed below and these criteria have
subsequently been applied when ana-
lysing specific subgroups of cases.
Changes of the surface layer ~ Two
major patterns were recognized. In
Type 1, the surface layer had an in-

time. The distribution of clinical de-

was fixed in 10% uneutral buffered for-
malin and embedded in paraffin. Five
thick sections were stained with hema-
toxylin-cosin and PAS. Scctions were
also stained with rhodamine B and ex-
amined by fluorescent light (13) to
evaluate the degrec of keratinization.
Sections of all 252 biopsies were exam-
ined light microscopically and com-
pared with normal mucosa.
HPV-immunocywchemisary - Biop-
sies showing koilocytosis-like ch
(14) were ined i h
ically, for the presence of HPV-anti-
gen. Depanaffinised ions were in-

grees of ch among the matched
subjects is shown in Table 2.

Based on findings in all 252 biopsies
a sclected number of histopathologic
critenia (sec below) were applied when
studying the biopsies of the 14 matched
pairs in an effort to identily traits spe-
cifically related to the package form of
snuff.

Resuits
Histomorphology of the normal mucosa

In the present study. all the biopsies
were taken from the midportion of the

cubated at room temperature with
0.15% H,0; in methano! for 30 min,
for blocking of end s

ged area, corresponding to the in-
side of the upper lip, close to the vestib-
ular fornix. According to SCHROEDER

Fonowinguhonlinsinginr‘ b

(15), the epithelium of this part of the

buffered saline (PBS, 0.1 M pH 7.2),
the sections were incubsted with nor-
mal goat serum for 30 min followed by
overnight incubation at 4°C with goat
anti-human HPV (Dakopatts) dituted

oral differs ity from
that of the buccal and of the alveolar
mucosa, The epithelium is composed of
small, ovoid, basophilic basal cells,
which rather abruptly transform into a

at 1:200 or 1:400. Negative controls in-
cluded sections in which the primary
antibody was omitted. Sections of a vi-
ral wart, run in paralle! with the other
sections, served as positive controls.

and pale “hydrosum”
layer, with large polybedral cells with a
very low dye affinity. These cells seem
to have a low density of cytoplasmic
filaments and a high density of cyto-
plasmic ground substance. ln routinely
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d thich and was composed of
vacuolated cells with or without visible
remnants of nuclei (Fig. 2). This fea-
ture was a commonly encountered find-
ing and was always rhodamine B ncga-
tive. It was not infrequently combined
with a “chevron type pattern” (10) of
piled-up. more stained cells with more
well-preserved auclei. These chevron
type changes (“Christmas trecs”) tend
to occur in those areas of the cpithe-
liwm which cover the top of the connec-
tive tissue papillac (Fig. 2).

Type 2 showed a variably thickened
surface layer with an eosinophilic stain
and with a variable number of pyknotic

Table 2. Distribution of 28 maiched subjects

according to clinical grading.
Package Clinicat degree®
form _—
1 2 3 Tomul

n=2 n=9 n=1Tn=28

Portion-bag 2 7 5 M
snuff

Loose snuff - 2 12 14
Total 2 9 17 28

* No clinical Degree 4 was cncountered
withia the maiched marerial.

Fg. 1. AS-y.ro(dnﬁn. mexmﬁmﬂm&m

to area inside upper Bip, in

layer, with some a:‘ehdml its, exhibits
is composed
lzzdyin; mnemvl;* tissue. X180,

nuclei (Fig. 3). A more or less contin-
uous r}fodaaminc B stain was always ob-
sexved in this layer and/or in spots cor-
responding to the level of the granular
layer.

yCombimtians of Type 1 and 2 were
also identified, cither appearing sepa-
rate from cach other or mixed together
within the same surface area. Type 1
changes combined with a thin homoge-
neous structure-less surface zone, ﬂll.l:

e, Distinct, basal cells form well-siaincd layer bordering

was observed in conjunction with an
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vacualated cytoplasm appearing as &
clear rim round a pyknotic nucicus

(Fig. 7).

Increased cellular density and basilar

,.ges_ the degree of vacuolization of

epithelial cells may be decreased mhe.r
than increased, in contrast with what is
commonly observed in such chlnggs.
They give the impression of an in-
creased cellular density, partly due also
to a better dyc-affinity of the c_ytoplnm
of these cells (Fig. 5). An increased
density may also be due 10 & changed
nuclear-cytoplasmic ratio (Fig. 5). No
distinction has ben made between these
two patterns but both have been rec-
orded as “increased cellular dcfmty’r.
Occasionally, increased density Is
mainly Jocalized to the basal motm
ithelium, “basitar hyperplasia” (Fig.

Other histologic observations — Other
observations have been made, all previ-
ously known from other studics of
changes associated with souff dipping,
but appearing in the present study with
such a very low frequency, that mea-
ningful interpretations were difficult or
i ible to make. Among these, eo-

P

8)

over-all reduction of the thick (Fig.
4).
)Inawzdmiwu'c rate - The rate was
recorded as increased, when more than
two mitotic figuies could be identified
within any localized cpithelial m;‘ at
i er (orig X100), corresponding
:S:K}f'm area of approximately 0.08
mm? (Fig. 5). o
Koilocytosis - Yacllmla(ed eplll!ehl’!

sinophilic leukocytes (7) were observed
within the cpithclium in a few cases.
Similarly, eosinophilic connective tis-
sue phous or hyaline changes (2,
7) could be recorded in only sbout 10
cascs, Salivary gland involvement (8)
could not be recorded in a meaningful
way, due to the highly Vll’i.lble. inclu-
sion of gland tissue in the biopsics.
ithelial ch suggestive of dys-

ing eosinophilic were also Tegis
(Fig. 2). This zone always stained nega-
tive with thodamine B (Fig.. 8). .
Atrophy and hyperplasia - This
mercly refers to the thickness of surface
epithelium. In the (g:owy
documented sections (24 X 36 mm neg-
ative size), we have arbitrarily deﬁned
the epithelium to be hyperplastic when
a given area could not be wmgl_ewly
duced within the ! ori-

celis are in 2
with snuff dipping (Fig. 2) frequenltl:y
e ik vic cells.

g truly Y
Such vacuolated cells are also & charac-
teristic finding in normal epithelivm of
this part of the oral cavity (Fig. 1). In
sauff dipper's lesions, vacuolated ge!h
are often found to be piled up vm.l.nn
the epithelium, sometimes extending
all the way from the surface down to
the basal cell layer. Problems may arise

ented Sim Jc at an original x50

ing these cell changes as nor-

plasia, as defincd by the criteria of
WHO (16), were observed in only 2
few isolated cases. These findings .vnll
be the subject of a separate publica-
tion.

HPV-lmmunocytochemistry
Koilocytosis-fike changes were identi-
fied in 17 cases. We were however un-

able to demonstrate convincingly posi-
tive HPV-antigen immunoreactivity in

magnification (cf. Figs. 1-2). A rd
ingly, and in order to picture com-
pletely a hyperplastic epithelium within
the given film arca, the epithelial sur-
face had to be orientated paratiel o the
short side of the film. In comparison
with the thickness of normal cpithe-
lium, “epithelial hyperplasia” would
then correspond approximately 1o a
1.5-2 fold increase of thickness.
Similarly, the epithelium has arbitra-
rily been defined to be atrophic when a
more or Jess extensive lass of rete pegs

>4

. ive or truly koilocy
m‘lln souff changes, vacwolated cells
were classified as degencrative, due to
the chemical etching of sauff, when ap-
pearing in continuity with the surface
layers and cxtending into the chper
cpithelial layers (Fig. 6). Aa':ordulgl.y,
oclls were interpreted as kmlt?cylosu-
like (cf. 14) when appeuing. in sma':l

any of these biopsics. Further, none of
these showed any dysplasia.

Metched peirs
We were able to match 14 pairs of foose

and portion-bag snuff users (Table 2).
No case of uncquivocal dysplasia was

NArrow with no ob con-
nection with otherwise continuous lay-
ers of degenerative cells. These pre-
sumably koilocytotic cells showed a
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were distributed as shown in Table 3.
All the 28 cases showed some degree
of non-specific inflammation, but we
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Fig. 2. 35-yr old

man with clinical Degree 4 lesion following dippi
h laose snuff (14 h daily, 40 g a day, 16 y with regular hanbsit).m
surface change. Surface layer is heavily thickened due to piled-up

.:u.y-‘;'

TR ALY

i .
- s

d cells, with
and cosinophilic but it is rhod.

nuclei. Ou

Y _?47“\4 %
d“» . ’ .:&’. . "\b{a‘..'sf.

Fig. 3. 28-yr old man with clinical Degree 3 lesion following di%;g
and

B LD

R

ra

with loose snuff (10 h daily, 17 g a day. 9 yr witl 5

p  2surface chln&e. Surface {-ycr.‘u Y tiniee “": l’lrgzulgr h:bxl).

surfacczoneis  not il d). This is
Cases i

P

density of

panied by slight infl :
{ls, exhibiting i d stai

Pt B8
cxhibiting this type of surtace change fre ed criteri
€ this typs ! quently fulfilled criteria of
hyperplasia”. Spikes of cells within vacuolated layer form “chev.r:n
spikes are clearly related to underlying connective

paticm”. These

dysplasia. x185.

txnls:se'papiihe (arrow), in this case siightly inflamed. No dyspiasia.

were unabie to detect any clear-cut dif-
ferences between the two groups of
fmlﬂ users. Cases with hyperplasia and
mFreued mitotic rate were evenly dis-
tributed between the two groups. No
Degree 4 fesion came out among the
maiched cases. When examined pair-
wise, we found that within each of six
matched pairs (1-6), the clinical chang-
s were of an identical grade, five (Nos.
1-5) of these also showing histologi-
cally almost identical surface ch

in the other five (Nos. 10-14), histo-
logic surface changes differed within
each of the pairs. Here, four of the
loose snuff users showed clinical De-
gree 3 lesions (Nos. 10-13), three of
these having Type 1 surface changes
(Nos. 10-12). In contrast, all of the five
mon-bag users had Degree 1-2 le-
sions (Nos. 10-14) and they all exhib-
ited a histologic Type 2 change or a
normal-looking epithetium.

In the remaining eight pairs (Nos.“ 7-
}4). the portion-bag users showed clin-
ical changes of a lower degree than
their matched loose snuff users. Three
of these pairs showed almost identical

These findings indicate that based on
comparable sauff habits, loose snuff
may cause clinically more pronounced
cl)anges (Degree 3) accompanied by
histologic Type | changes. Portion-bag

surface Type 1 changes (Nos. 7-9), but

snuff, jated with less pronounced
changes (Degrees 1-2) show more of
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o y of ef .
slightly enlarged nuclei and clearly visible nucleoli (cf Fig. 1) but no

histologically Type 2 or only very dis-
crete changes.

Discussion

S!l\.lff. as used here, causes clinical and
histomorphologic changes of the mu-
cosa. Among these, epithelial changes
have attracted much attention, but de-
tailed corretati linical-histopatho-
logic studies are still inconclusive.

By comparing two different habits of
snuff use, we have been able to identify
three major histologic patterns of sur-
tace change:

1. A thin cosinophilic surface zone.
with opacified cells. We interpret this

Fig. 4. 23-yr bid man with a clinical De

the ep wi
of inflammation. No dysplasia. X180,

as a coagulative necrosis due to chem-
ical etching by the snuff. [t was variably
observed in both habit groups. It may

gree 2 lesion following dipping with
packed snuff (13 i daily, 4 ga day, 3 yv with regular habit). Thuuor:ﬂ»nds 10 atrophy of
itheli bined with inization (Type 2 surfece a

portion-bag

change) moderate degree

surface layer, as evidenced by positive
rhodamine B staining (1:?).1)|iSType2
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j.e. causing morc deeply-rcaching ef-
fects, resulting in piling-up of signif-
jcant numbers of vacuolated cells. All
our cases of “byperplasia” showed this
characteristic chiange. Impeded desqua-
mation may cOntrbUlc 1o Y TN

ing which may perhaps be associsted
with alterations of kcratinocyte mem-
brane lipids. This may be related to
added rigidity and decreased fluidity of
the cefl b induced by tob
components (17). .

Occasionally, keratinization was ob-
served. No studics scem 10 have been
published on the cytokeratin pattern in
snuff-induced changes and no conclu-
siops can therefore be drawn about the
way in which snuff may cause such a
change. However, based on the present
finding, keratinization per se is not ac-
companied by epithelial changes other
than those scen in cases lacking ker-
atinization.

Greer & PoutsoN (12) found koilo-
cytotic changes in 26 of 45 snuff users
and 6 of these 26 were HPV-positive. In
contrast to this, we were unable to
demonstrate HPV-antigen in any of the

change indi an of the

in this area,

be preted asa k d layer
but it stains negative with rhodamine
B. We think that it may readily desqua-
mate shortly following removal of the
snuff quid. Hence, this layer is a var-
iable finding in biopsics and not related
1o any specific habit of snuff use.

2. Vacuolization or swelling of the
surface cells combined with aberrant
desq jon causing a “pseudohypt
plasia” of the cpithelium. This is our
Type 1 change which we interpret as
indicative of an osmotic imbalance pre-
sumably caused by cell membrane al-
teration fesuiting in an osmotic absorp-
tion of water into the injured cells. This
was a common finding in both groups
of snuff users. The depth of vacuolated
change varied, but was rarely found ex-
tending through the whole epithelial
thickness. Thus, chemical cell mem-
brane alteration by snuff is mostly re-
stricted to the surface layers. The vacu-
ofated cell surface change was occa-
sionally  accompanied by  the
characteristic “chevron pattern”. His-
tomorphologically, this phenomenon
seems to be the result of a persistence
of more wcll-preserved cells, 1opo-
graphically associated with the under-
lying connective tissue papillae (10).
Hence, these cells may be in a more
favorable metabolic relationship to the
underlying vascularized fissue.

3. The development of a keratinized

which is normally non-keratinized.
Such changes were observed in both
groups of souff users.

The crucial question is to what extent
any of these three surface changes may

I3 s K 2§
changes. Perhaps with other techniques
such as DNA hybridization, more in-
formation can be gained about any role
played by HPY or other viruses in
“spuff dipper’s fesion”.

The present study focused on the

be panicd by serious damage to
the underlying cpithelial ceil layers.
Loose souff tends to be more chem-
ically ctching than portion-bag sauff,

L e ) . .

Fig. 5. 18-y1 old man with a linical Degree 2 lesion following
packed snuft (10 h daily, 16 g a day, 4.5 yr with regulat habit). High ma|
basal-deep spinous celt layer, showing sever:

parison P ge forms
and the 14 pairs were selected accord-
ingly. No case suggestive of dysplasia
was found within the matched material.

g dipping with portion-bag
gnification of
2l mitoses (arrows). Spinous layer shows in-

creased density, with enlarged cell nuclei and well stained cytoplasm. No dysplasia. x360.
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with loose snuff (16 h daily, 17 g a day, 8 yr with regular snuff

Fig. 6. 22~y 0ld man with clinical Degree 3 lesion following dipypi Fig. 7. 32 ' ini :'
tmbl. ig. 7. 32-yv old man with dlicical Degree 4 lesion foliowing dippi

t). tg:“'

regular t)

Thick vacoulated surface

with loose touff (13 b daily, 40 .£§.‘_unm

Thick vace suct }nyernmﬁmaondnultyvithvm:ghwd Type 1 surfacc change, of. Fig. 2. Localized arca of deep spinous/

appearance, with py nuclei. x185.

This could possibly be explained by the
fact that regular long-term sauff users
were not included due to the hing
P dure (5). An i d mitotic
rate was observed in several cases of
both groups and in & few cases accom-
panied by sn increased cellularity. In
sddition to inflammation these were
the only changes found in the decper
tissuc layers. Our interpretation is that
they rep a ¥ p to
the surface change caused by the snuff.

The damaging potential of sauff to the

mucosa is however a controversial sub-
ject, especially concemning the inci-
dence rate of precancerous/dysplastic

development in snuff lesions (18). In -

the present study we have not yet com-
?leled our analysis of possible irrevers-
ible changes, which will require re-
peated biopsies.

. In a previous study, based on a clin-
ical grading system (1), loosc snuff was

layers, the lattes having koilocytosis-like m layes shows koilocytosis-like celis (arrow) not clearfy

Hg.l.‘l-yroldmnwiﬂmlmtolbwin dipping with portion-beg pecked
Y ey T gy 1 g ), Sy ol vt o
oo evrgierr yer. Incre ty is in basal parts of epithelium, *
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Table 3. Matched pairs of souff users. Histologic changes defined sccording to lext.
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muff. A cligical - pathological study.
Med Proc 1965; 41: 531-7.

5. Roep-Preasen B, Pinosonc 5. A
study of Danish snuff-induced oral leu-
koplakias. J Oral Pathol 1973, 1

Pair Accession  Surface Hyperplasia (H) Mitoses Cell Clinical
No. No.! layert? atrophy (A) density* degree
1 018 1 - ¥ e T
243 1 - + - 3
2 062 1 H - - 3
278 1 - - - 3
3 061 i H - - 3
364 1(2) H + - 3
4 ol 1 H + - 3
353 1(2) - - - 3
5 017 1 - + - 3
244 1 A - - 3
6 037 2 - + + 2
252 1 H - - 2
7 014 1(2) - - - 2
378 1 H - - 3
8 038 1 H - 2
m 1 - + - 3
9 056 1 - + + 2
m 1 - - - 3
10 023 2 - + - 2
318 1 H + - 3
1 074 2 A - - 2
314 1 - - - 3
12 054 2 - - 2
M 1 - - - 3
13 o N - - - 1
298 2 H - - 3
14 060 N - - - 1
334 2 - + + 2
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moist snuff users: a histologic
study

Andersson G, Axéll T, Larsson A: Impact of consumption factors on soft tissue
changes in Swedish moist snuff users: a histologic study. J Oral Pathot Med
1990; 19: 453-8.

The purpose of this study was to analyze the relative importance for histologic

changes of the oral mucosa of such consumption factors a3 years with regular

sauff use, hours and grams of daily snuff use. The material consisted of biopsics

of selected cases (two groups) from 252 regular snufT users of whom 184 used

exclusively loose and 68 exclusively portion-bag packed snuff. Group | comprised

8 pairs of loose snuff users with large differences (1445 yr) in terms of years

with regular habit. Many years of snuff use did not per se seem to result in tissue ) ! .

changes which significantly differed from changes ssen in subjects with only a few m"“:‘,’:"&m;ﬂ:ﬁ"“‘ oral cavity;

years of loose snufl use. Group 2 included 510 subj h g the lowest and ' ' )

highest daily consumption of loose or portion-bag packed souff. Among those Gunitla Andersson, Depariment of Oral

with & fow daily consumplion, portion-bags seem 10 be related to less pronounced ~ Surgery and Oral Medicina, Facully of

changes than loose snuff. ngh daily snulf use was associated with relatively mm Lund University. 521421 Malma,
hat more p helial surface changes but histologic differences

betwecn the two habu groups were difficult to identify. Accepted for publication July 16, 1980.

It is well known that souff causes
changes of the oral mucosa, and ngll Tabie 1. Age and snuff exp data of study lati
the clinical appearance may vary with ol Portionbag sull Toul

differences in consumption factors - o

K (1-3). Recently it was found by means ekl = =3

; of step-wise logistic regression calcula-  Mean ape, yr 3604116 36919.9 3634112
tion that both the form of the snuff Range yr 19-80 17-66 17-80
(loose versus portion packed) and the  Hours of daily snuff use 108338 103432 106436
placement of the quid (one site versus  Grams of snuff used daily 23.64122 113149 2034120
multiple sites) had a relatively si;niﬁ. ‘Years with regular snuff habit 13.148.2 31%25 104184

cant impact upon the clinical appear-
ance of the mucosal changes. Number  Table 2. Eight matched pairs of Soosc sauff users according o daily consumption and with
of years with regular snuff habit scemed  large duration differences

to have less impact than daily exposure Consumption Predominant
to sauff in terms of hours using snuff  pyy; Accession Clinical  histologic
daily and grams of snuff used daily (4). No. Age, yr No. Year g/day h/day degree type
In other previous studies (5, 6) these
factors have been applicd to a simple ¢ 2 ;ﬁ x; g; i ? m,‘,,,..
cumulative snuff exposure index based 2 38 354 20 143 65 2 2
on the assumption that each of the indi- 2 399 i 143 3 3 2
vidual consumption factors has an 3 252 ;f’g 33 gg z § :
equatly important influence on the de- a m 17 167 10 3 1
velopment of the oral lesions. This has, 4 39 292 3 16.7 9 3 1
however, not been clearly verified. s 66 239 s ol 10 3 2
The purpose of the present study was f’, %23: zg g i‘s’ g f
10 analyze the relative importance of 6 2 39 s 2 13 3 1
consumption faciors, such as years with 1 60 248 40 23 15 3 1
regular snuff use, hours of daily sauff 26 364 3 25 13 3 1
use and grams of snufl used daily on g 2; ;‘6‘: ‘2 gg :: ; f

the histologic changes found at the sitc

~3
-
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cells, a thin necrotic, eosinophilic
inflammation in connective tissue. This bi

. Table 2). 50-yr-old

] . l-ﬂ(loonnllﬂ‘,7lldﬁly.l2.5:rldlyl,n;‘;

yr with reguiar habit). Type 1 sarface changes with vacuolated surface

e zone (arrow) and ¢ slight
howed i .

¥

y "l':h regular _hlpil)_."lypa { surface changes with vacuoiated cells

with tissue # jon. No in-

mi-  creased mitotic “23'6 no dysplasis. CI. Fig. | for comparisons with
x .

opey
totic rate but mo dysplasia. Cf. Fig. 2 for comparison with short  long duration.

duration. x200.

where the souff quid was ref
placed. sularly

Material and methode

Tncluded in the study were 252 healthy
men with a regular souff habit for at
least the last 3 months and with no other
current tobacco use. For a detailed de-
wription of the recruitment procedure,
sec ANDERSSON & AXELL (4). Age and
Tnuﬂ‘ exposurc data are shown in Table

All subjects were aalled to a dental
clinic and asked about type and brand
of snufl used, years with snuff usage,
daily use in terms of bours and grams
and whether they placed the souff quid
at one or more sites. Further questions
were asked about general health, medi-

cation, other tobacco habits and alcohol
consumption. A careful clinical exami-
nation was carried out including regis-
tration of saufY dipper's lesions classi-

fied according to a four grade clinical
scale (7).

From the ocentral part of each
cbanged mucosal area a biopsy was

Tabio 3. Selected cases with low daily consumption of portioa-bag packed and loose anuff

A : Consumption

Clinical
Type Age, yr No. g/day  hjday yr degroe
P-bag 43 009 8 s 1 2
66 020 44 5 75 1
33 028 69 5.8 2 1
0 030 53 s 4 2
48 048 69 7 9.0 1
Loose 37 27 71 2.5 10
32 274 36 1 16 f
33 339 11 3.5 13.3 i
“ 281 61 50 100 3
33 288 71 60 18 1

Fig. 3. Low consumer of portion-bag packed snufl (acc. No. 030, Table 3). 40-yr-0ld man

with a clinical degree 2 Jesion (S h daily, .3 g a

surface epithelium, The surface layer is cosi

day, 4 yr with regular habit). Close-to-normal
nophilic with pyknotic nuclei but with no evidence

of keratinization (thodamine B neg.). A slight degree of inflammation in conpective tissue.

with low of loose snuff.

No increased mitotic rate. Cf. Fig. 4 for
x190.

taken with a 6 mm punch instrument.
The tissue was fixed in 10% neutral buf-
fered formalin and embedded in paraf-

order to evaluate the relative import-
ance of duration of snuff habit (oumber
of years). Based on close to equal daily

ion (hours/day, grams/day)

fin. Five micron thick i were
stained with hematoxylin-eosin and
PAS. Sections were also stained with
rhodamine B and cxamined by fluores-
cent light (8) to evaluate the degree of
keratinization.

Sections of all 252 biopsies were ex-

and large differences in terms of years
with regular habit (range differences
14-45 yr) we were able to identify 8
pairs according to Table 2. No portion-
bag users were included because of lack
of cases fullfilling our critenia of long

amined light mi pically. An array
of structural changes appearing in vary-
ing combinations were identified among

which, “type 1" or “type 2" surfacc

Group 2 - These patients were sclect-
ed from the total material of 252 sub-
jects with the purpose of evaluating the
relative impact of daily consumption

h were ch istic findings (9).
In type i, the surface layer is variably [factors (hours/day, grams/day). Based
thickened bined with lated on the findi 0

d in Group 1,

cells and often showing “chevron-type
patterns™. This feature is commonly en-
countered in snuff dipper's lesions (10)
but occasionally type 2 changes appear.
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these patients were sclected irrespective
of years with snuff habit, according to
the following. From the loose and porti-
on-bag users, respectively, the 5-10 sub-
ly consumption were seiected. The con-
sumption data of these four categorics
are summarized in Tables 3 and 4.

Results

Many vs. fsw years of loose snuff use
{Groug 1}

Data of the cight pairs are summa-
rized in Table 2. In three of these pairs
(Nos. 1-3), all the six patients had 3
daily snuff consumption of no more
than 7 b, the corresponding figure be-
ing 9-15 h for the remaining five pairs
(Nos. 4-8). Clearcut histologic differ-
ences between the individual cases of
cach scparate pair were difficult to
identify in the biopsies. The diffcrent
types of surfaoc changes (type 1. 2)
were evenly and secmingly randomly
distributed among the subjects, with
the type 1 predominating. Four of five
cases of cpithelial hyperplasia ap-
peared within two of the matched
pairs (Nos. 3 and 7) and they all
showed the typical type 1 surface
change (Figs. 1-2). There was a slight
difference in mitotic rate between sub-
jects in some of the matched pairs,
with five (ace. Nos. 321, 354, 246, 234,
248) of seven such cascs (also acc.
Nos. 292 and 364) being long-time us-
ers. Notably case No. 292, with only
a 3 yr history of soufl use showed an
increased mitotic rate whereas it
matched case No. 272, with a 17 yr
history, showed no such change. Nei-
ther did cases Nos. 306 and 239, with
a 40 and 50 yr history, respectively,
show any increased mitotic rate. In

Table 4. Sclected cases with high daily consumption of portion-bag packed and loose snuff

gree of keratini

subject’s

T 4 n : Consumption Clinical
They are chamclcn.sed bya v:n;_ble‘ de- Type Age, yr No. Zday hday ¥ degree
ion, as by

an eosinophilic and a more or less con-  P-bag 42 017 24 17 6 3
tinuous rhodamine B stain (8). “ 023 16 1 13 H
© . N 1 061 2 13 s 3
Two main groups both including only 37 ots 16 13 5 2
subjects placing the quid at ope site, 3t 063 16 13 1 2
were selected for the present study. 4“4 066 24 3 ! 3
This selection was made by one of 3 070 16 13 ' 2
the authors (GA) and the microscopic Loose 24 286 313 i6 ? 3
examinations by another (AL). The his- 4 b 1 e 3
tologic analysis was carried out without 57 264 2% 17 W0 3
any information available about the 38 249 50 is s 3
it i [ 48 25 15 40 3
_ ien b . 25 6 50 s 2 3
Group 1 - These patients were sclect » 384 .7 s 2% 3

ed from the 184 uscrs of loose snufl in
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High vs. low dally consumption of loose
and portion-bag packed snult {Graun 2)

<,
Fig. 4. Low consumer of loose snuff (acc. No. 281, Table 3). 44-yr-old man with a clinicat
degree. 3 bsion (5 b daily, 6.7 § & day, 10 yr with regular habit). Close-to-nomal
A ity ST & =y, 10 yr with regular hebht). Close to-normal surface

cases Nos. 234 and 354 a slightly in-
creased cellular density was found. No
case suggestive of dysplasia (cf. 8)
could be demonstrated in any of the
16 cases.

From these findings, we conclude

B
d mitotic rate. Cf. Fig. 3 for

in ive tissuc. No i
of portion-bag packed sauff. x [90.

that many years of loose snuff use docs
not per se result in tissue changes which
significantly differ from changes seen in
subjects with only a few years of loose
snuff use.

Fig. 5. Hi;h consumer of portion-bag packed snufl’ (ac;. No. 066, Table 4). 44-yr-old
with a clinical dq)xee J'H?p .(ll h‘dlﬂy. ZIA gaday, | yr with r=;1;hr Iuhit;. Typy: Iosurnr‘a‘c:

change, with

surface layer sccompanied by an increased
but no dysplasia. Discrete infl;

mitotic rate in the underlying epithelium (not ilk
tissue. i

Cf. Pig. 3=low wmump(ﬁ;n of portion-bag packed

tion in X
snuffl and Fig. 6 =high consumption of loose spufl. x 190.
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“Tow 4 of portiontay packed
smuff - Five cases were identified, using
8 g snuff or less for no more than 7 ha
day (Table 3). Three of these five had a
close-to-normal surface epithelium (Fig.
3). One had a well-developed type 1 and
one had a type 2 surface change, the
latter also showing slightly atrophic epi-
thelium. No case with increased mitotic
rate was recorded.

Low consumption of loose snuff - Five
cases were found using 7.1 g or less for
0o more than 6 h daily (Table 3). All of
these five showed a thin, homogeneous
cosinophilic surface zoue (Fig. 4). Two
of them were combined with a thin type
1 change. No case with increased mitot-
ic rate was recorded.

High consumption of portion-bag
packed snuff ~ Seven cases were iden-
tified, using 16 g snuff or more for at
least 13 k a day (Table 4). Five of these
!md a typical type 1 surface change, be-
ing prominent in three and less extensive
in two (Fig. 5), but none of the five
showing hyperplasia (9). Two of the sev-
en cases showed a type 2 change. An
increased mitotic rate was found in six
cases.

High consumption of loose snuff -

Eight cases were identified using 25 g or
more of loose snuff for at Jeast 15 h a
day (Table 4). One case showed type
2 and seven the typical type I surface
change, being prominent in five and ac-
companicd by hyperplasia in four (Fig.
6). One of the two cases, showing a less
prominent type | change, also had arcas
of type 2. This case (acc. No. 264, Table
4) was the only clinical grade 4 case,
and was interpreted as suggestive of
dysplasia also showing an i d
density and increased mitotic rate (Fig
7). The latter was also being found in
five more of the eight cases.

In summary, in comparison with low
consumption, high daily consumption
of portion-bag packed or loose snuff
results in more pronounced surface epi-
thelial changes. Predominant among
these are thc appearance of type |
changes, with swollen cells variably ac-
companied by a thin necrotic surface
2one, and with an increased mitotic rate.
Among those with a high consumption
histologic differences between the two
snuff habit groups were difficult to iden-
tify with the exception of a single case
using loose snufl. Among those with 8
low consumption, portion-bag packed
snufl tends to cause less changes than
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Joose snuff. Only one case suggestive of
dysplasia was recorded in the sub-

groups.

Fig. 6. High consumer
X of loose snulf (acc. No.
248, Table 4). 60-yr-old
man with a clinical de-
gree 3 lesion (15 h daily,
25 g a day, 40 yr of regu-
lar habit), Prominent
type | surface change
with swollen cells (“hy-
perplasie™) and evidence
of chevron-pattern, also
B accompanied by an in-
creased mitotic rate (not
illustrated) but no dys-
plasia. A moderale de-
gree of inflammation in
connective tissue. For
comparison, Cf. Fig.
4=low consumption of
loos¢ snufl and Fig. S=
high consumption of
portion-bag ~ packed
snuff. x 200.

Fig. 7. High consumer of loose snuff (acc. No. 264, Table 4). 57-yr-old man with a clinical
degree 4 lesion (17 h daily, 25 g & day, 30 yr with regular habit). Type 1 and 2 surface changes
are accompanicd by slightly irregular rete pegs. An i celi density is present in lower
part of epitheli ied by of lass of (arrow) as well as ipcmsed
milotic rate (not ilfs d) and tissue i These changes were interpre-
ted as suggestive of dysplasia. x 190.

e

75

Discussion

Supporting previous findings in the clin-
ical part of this study, it was difficult to
clearly identify definite histomorpho-
{ogic differences in biopsies taken from
subjects with a long history (17-50 yr)
compared with a short history (1-6 y1)
of loose snuff use. Within this group,
with the two subjects of each of the
eight pairs matched with respect to daily
exposure {h/day and g/day) of loose
soufT, there was a slight tendency among
those with a very long history to show
an increased mitotic rate, However ex-
ceptions to this were also seen, indicat-
ing that long duration may not be a
decisive factor for the development of
this particular change.
1n order to further analyze the impact
of daily consumption upon tissue
changes, cases were sclected based on
fow (less than 6-7 h/day) and high
(more than 13-17 h/day) consumption
of each type of snuff. The differences in
tissue reactions between users of porti-
on-bag and loose snuff which we iden-
tified in the low consumption groups,
were no longer observed between the
high s, with the ption of
one single case using loase snuff and
also exhibiting the only clinical degree
4 lesion of this sclected material. The
prescnt findings Clearly showed that
tissue changes (cvidence of surface etch-
ing with development of type | change;
mitotic rate) were more pronounced
among subjects exposed to snuff for
many hours daily in contrast to a few
hours daily.

In a recent clinical study (4), it was
suggested that years with regular snufl’
habitas pared to daily i
had a rather low influence on the devel-
opment of changes in the oral mucosa
associated with snuff use. Thus, a simple
cumulative index, as used in a few previ-
ous studies (5, 6), may not truly reflect
these changes. This conclusion was
further supported by the present histo-
pathologic study, based on the same
material as the clinical study referred to
above. The daily but intermittent use of
snufT causes a mixed tissuc reaction of
injury and repair. Hence, the tissue res-
ponse observed at any given time must
be a result of the combined effects of
hours and grams of snuff used daily and
of the time permitted for tissue repair.
Also. the tissue response should some-
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how be modified by the duration, i.e.

may require repeated biopsies and are in

the number of years with regular souff  progress as part of the current project.

habit.

following a certain snuff habit is rather
consistent and predictable, being predo-
minated by surface ctching. Isolated
cases will however always appear show-
ing a slightly aberrant tissue response
such as our acc. No. 264, a heavy con-
sumer of loose snuff, showing the only
clinical degree 4 lesion of the present
study (Fig. 7). It is tempting to believe
that such aberrations may be related to

an individually varisble ity of the
mucosa to repair and recover from the
fT-induced chy Such a i

seems (o be little influenced by 'man;
years of regular snuff habit. Rather, our
present findings indi t a decisi

factor may be the daily consumption.
The histology of possible irreparable
changes among souff users has however
not been very well characterized, due to
lack of expesimental data. Such studies

T Ve Concluds TRAT TRE LR FRpORE Tk Tedgren T sy W s

of Danish snuff-induced ora) leukopla-
kias. J Oral Pathol 1973; 2; 301-13,
Himscat J-M, HEYDEN G, THILANDER H,

A clinical bi b and bic

Reversibility of snuff dipper's

by grants from Swedish Tobacco Research
Council (Project No. 8716).
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The purpose of this study was to assess possible reversibility of oral mucosal
changes, associated with the use of Swedish moist souff, after change of habit.
Biopsies from a total material of 252 regular snuff users, 184 using loose saufl
and 68 using portion-hag packed sauff, were screencd microscopically to identily

in addition to, or differing from, those gencrally

seen as a result o; snuff use. T;e main basis for selection of these variables were
the criteria of cpithelial dysplasia as defined by WHO and the eight histologic
features, which have been reported to be the most important discriminators to

from

separate cascs with leukoplakia that sub

q P

those that did not. Twenty-ninc subjects, 3 showing Degree 2 lesions, 21 Degrec 3
lesions and 5 Degree 4 lesions, all of them loose snuff users were identified. All

Hy after 3-6 months.

the 29 users were r

linically and histol

The rebiopsy was always secured from the same mucosal area as the original

biopsy. At foll p, 20 subj

had ecither

pped their snuff habit or changed

to portion-bags and changed placement of the quid. Ali of them showed a healthy
mucosa at the previous biopsy site and normal tissue in the histologic examination

of the Seven subjects had changed to portion-bags and variably
reduced their daily exposure to snuff. At follow-up they preseated with less
d clinical ch and the rebiopsies showed evid of reduced

ithelial ch One major fusion from this study is that tissue changes,

hle foll

of snuff habit.

clinically as well as hi are

3
This statement is also vatid for such parameters used to define dysplasia which
may occasionally occur in snuff dipper’s Jesion.

Key words: ieukoplakia; mouth disease; oral
mucoss, pathology: snuff, tobacco,
smokeless.

Gunilia Andersson, De: of Oral
Swigery and Oral Medicine, Facuity of
Odontology, Lund University, 521421
Maimd, Sweden.

for 29, 1990,

It is frequently stated that the habit of
souff dipping is harmful to the otal
tissues. The question of whether muco-
sal changes caused by saufl show histo-

use of the term dysplasia. For example,
KAUGAR e al. (4) equated dysplasia
with “premalignant lesion™ using micso-
scopic features accepted by WHO (1)
ining criteria. They noted

logic of dysplasia or

is, however, a matter of dispute. This is
because it is not known to whst extent
the parameters usually used to define
dysplasia (1, 2) occur in tissuc alter-
ations observed in snuff dippers, often
referred to as snuff dipper's lesion.

as the d

that 90.9% of their sclected cases dem-
d “cpithelial dysplasia™ at the

site of tobacco placement. No follow-

up data were, however, provided. Con-’

versely, STy et al, (5) cxamining
15,000 snufl users, found that none of
157 biopsied pati with clinicalt

Furthermore, if p 3

istic of dysplasia are found in snuff dip-
per’s lesion, it is not known whether or
not the presence of these parameters is
predictive of carcinoma.

This dispute may be due to lack of
expesimental data or to ill-defined speci-
fications of type of tobacco (3). A com-
plicating factor may be a lack of consen-
sus regarding the criteria, as well as the

detected mucosal change showed signs
of dysplasia or carcinoma after 5 years
of follow-up. Of these 157 cascs, 128
were followed for another 4.5 yr, but
no patient showed signs of dysplasia or
malignancy (6). SMiTH et al, (5) conclud-
cd that there was no reliable data point-

stated that without well-documented
clinical studies or experimental evi-
dence, many writers and clinicians scem
to accept an association between mouth
cancer and long-term sauff use. It seems
that this 20-yr-old statement is still val-
id, at least with respect to the types of
snuff consumed by the Swedish com-
munity (about 4500 tons a year by
about 800,000 individuals). However, it
is well gnized that ] changt
regularly occur in snuff dippers, (7, 8),
but our knowledge about the biologic
nature or behavior of such changes is
timited.

The purpose of the present study was
to assess the possible reversibility of
kesions aftes change of habit in cases
originally showing some, but not all, of

the of d: ia, by

ing to the ability of
to cause oral ncoplasia. They further

77
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ing ?ollow—up biopsics.
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Material and methods

iginai material consisted of biop-
sies from 252 healthy men with regular
use of non-fermented Swedish moist
snuff for at least the last 3 months and
with no other current tobacco usc; 134
used loose snuff and 68 used portion-
bags. For a detailed description of the
materia} see ANDERSSON & AXxtLL (7).
The histopathology of those biopsies
has been generally characterized in a
previous publication (8). In short, the
biopsies were found to present a faicly
consistent pattern of changes. Among
the loose snuff users, predominantly
“type 1" surface changes were found,
featuring non-keratinized swollen sur-
face cpithelial cells with or without a
chevron-type pattern as well as an ac-
companying eosinophilic surface layer
indicative of the chemical etching effect
of the snuff. These changes were some-
times combined with epithelial hyper-
plasia and an increased mitotic rate, and
invariably with connective tissue in-
flammation. Similar changes could be
detected among the users of portion-

bag packed snuff. “Type 2" changes,
characterized by a keratinized (rhoda-
mine B positive) surface Jayer, were
mote oiten recol among -
bag users than among loose snufT users.
In the present study all the 184+ 68
onginal biopsies were screened micro-
scopically with the purpose of identi-
fying histopathologic epithelial ch
in addition to or differing from those
gencrally seen as a result of snuff use as
described above. Twenty-nine subjects,
all of them loose snuff users, were iden-
tified. The distribution of clinical grad-
ing was: 3 cases showed Degree 2
lesions, 21 cases Degree 3 lesions and
5 cases Degrec 4 lesions. For detailed
information on consumption and clin-
ical grading see Table 1. All the 29 snuff
users were re-examined clinically after
3-6 months, following efforts to have
them stop, or at least change their habit.
H (!

on a daily consumption of at jeast 25

Table 2. 29 follow-up cascs. Histologic changes defined according to text

Reversibility of snuff lesions 3

go red/amyloid negative. No cases with
binucleate cells, abnormal mitoses, Rus-

The biopsy for mi P .
tion was taken at least 6 months after
change of habit and was always secured
{rom the same mucosal area as the origi~
nal biopsy. As a group for comparison,
5 loose-snufl users were selected based

Table 1. Age and snufl exposure data of 29 follow-up cases

Group Accession  Age Consumption Clinical
No. . 2day Yr Degree

1 264 57 17 25 30 4
258 29 10 333 10 3

212 23 3 9.1 8 4

369 27 11 6.2 6 3

268 28 14 28.6 10 3

204 70 1] 12.5 8 4

N 21 8 333 3 3

2 34 12 40 17.5 4
216 25 6 143 5 3

284 49 15 16.7 4 3

287 25 14 25 12 3

343 34 16 50 17.5 3

345 26 7 16.7 11 3

365 2 10 25 3 3

388 40 10 125 12.5 3

386 32 13 40 11 4

27 21 10 286 8 3

366 47 12 12.5 25 3

248 60 15 25 9 3

291 41 13 333 n 3

314 34 15 25 5 3

363 42 7 8.3 10 2

m 30 15 50 15 3

334 39 15 66.7 P 3

34 13 8.5 20 3.5 3

245 22 3 12.5 3 ]

315 29 1 16.7 1 3

3 238 23 10 20 5 2
4 313 43 16 s 25 2
Cases for 226 39 12 25 20 3
comparison 338 51 14 40 7 3
351 2 14 25 13 3

229 47 16 25 29 3

289 58 12 28 3

N
o|

=
oo

g consumed during 12 h or more. For cased Increased ) o L P
detailed description see Table I. Sec. Acocssion Increases Loss of Celtuler Eosisoptit  sel bodies, intracpithelial keratinization
TthH= - o zalc cohesion density ] or prom '1“‘:’."1"“ yper
daminc B or Congo Red. + + hodenind
the 184+ 68 original biopsics, a grou; 212 + + + + N e .
of epithclial changes were identified iﬁ 369 + + 1 i a case with a s}nght ?Wung lfph:;‘::y
some of the biopsies, including various 268 M * + phism or some loss of basz :
combinations of increased mitotic rat bl * ¥ M M was observed. The histopathologic
i 4 ell density (nchuding “bagila: m * M : * findings of 29 loose snulf users exhll:;t-
hyperplasia”, 8) and loss of ;Il cohe- Group 2 m I - + - ing In r‘hﬂ.:hzsl‘?mbmp;:‘ nddiﬁont’:
sion. Some other slight changes, includ- 284 + - + - gree o :K’d be al change a e
ing the criteria of epithelial dysplasia as 287 + - + - what co :ﬂmﬂ‘ 3' W"""h ooy
defined by WHO (1), were also ob- 343 + - M - result of snuff use (p. 1-9 above), is sum
. Pl U + - + marized in Table 2. Among portion-bag
served. In order to determine their signi- 365 + - + - ff no cases showing cotre-
ficance, an effort was made to assess 388 + - + - snull users, found. Based on
bicctively the absence or of 3 + - M Z O e e arbimatly sobdivided
. . . 27 + - - e findings, we ari Y
}a“ ::mb:; of d:ft:;v:;: p:a::;h:l wh:c}‘i 366 + - -: . the 29 loose snuff users into four sub-
ous, snuff-related studies. The main ba- ;ﬂ I ~- + - lgmups for re-biopsy analysis, as fol-
sis of selection of thesc variables was the 314 + - + - OWS. .
cight histologic [t whicl?l:uuu 363 + - + - Group I — Seven cases, which all
. ; n + - * - showed a combination of an increased
(9) reported to be the most important 184 + ~ + - mitotic rate, increased cell density and
il . - + - i . N
fhs?nm‘lrfai;or:ﬂ:g sc;zl rate c.'fsesdxct: ;z; I - + - evidence of !as ol" cohesion. Six of these
oped ‘carvinomas, from those that did 315 + - + - showed eosinophils and four h_ldll::yl-
not. The parameters KRAMER suggested Group 3 238 - - + + l;?"‘ﬁ:;“%::n;i}: la{zng?m 3:‘;;
::;;i‘::g :‘?o?l[:ﬂ‘:- modifications and Group 4 34 - + b had given up the snuff habit at follow-
1 Abnormal mitoses in the stratum ba- Cases for 26 - - - - up and showed a healthy mucosa at the
A comparison 338 - - - - previous biopsy sitc and normal tissue
sale endjor spiuosum, andjor an st - - - in the histologic examination of the re-
overall increased mitotic rate, as de- %%99 - - - - biopsies (Figs. 1-3). Among these four
fined previously (8). - - - i No. 264, Fig. 2)
2 Disturbance of polarity of basal oclls, e o haseal Degee 4 lsion oy
in which the loag axis of the cells is n i out previous study of the impact of con-
no longer clearly perpendicular to the b (11), binucleate spi- I mmp"‘o n factors (12). Among the re-
basement membrane. nous cells were recorded. Biopsies were pUK -

3 Nuclear hyperchromatism, with few
or groups of cells, mostly basal, stain-
ing more intenscly than neighboring
cells.

4 Russell bodies in the lamina propria.

5 Enlarged nucleoki.

6 Pl phism, with
and nuclear shape.

7 Imtracpithelial keratinization.

8 Loss of epithelial intcrcellular cobe-
sion, with or without accompanying
inflammation.

9 Basal cell hyperplasia with an in-
creased thickness of the basal cell lay-
er resulting in “increased density™ (8-

In addition to these variables, cosipo-

phil infiltration was recorded, as a pos-

sible potent mediator of tissug damage

(10) and thereby a possibie contributor

to loss of intercellular cohesion (p- 8

above). The degree of hyaline change m

the larnina propria was also recorded t0

seek a possible relationship with any of
the other variables included in the study.

Based on recent reports of possible

disturbances of the mitotic process by

in ocll

arbitrarily regarded as positive, if at
Jeast twa binucleate cells covld be found
within the confines of any individual

rete peg-

All the 184468 original biopsies
showed some degree of inflammation in
the compective tissue. A few (vide infra)
showed hyaline change, which was Con-

maining three cases, one subject (acc
No. 268) had exactly the same habit at
the follow-up, again presenting with a
clinical Degree 3 lesion and with an un-

: -, 2

: ) A il 18 _ %

ith clini 4 lesion fc ing use of loose snufl (Sh daily, 9.1 g a day, $ yr with regular
rq.lA.l(Ao:No212).22yroldMM@W_W“W ol!mm( el y, § Bt

habit), Original biopey (A) showing

surface cells are swollen and necrotic. Loss of
N o sia and cosinophili 1

rete
celtular cobesion is cvident. This bi
e

basilar P philic F
suff) showed normal cpithelium, with only & few

._unpof-;uﬂh-bi:.re:
y
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cells in the tissuc

also showed increased mitotic rate, localized areas of
taken 1 yr later (6 months after he stopped 10 usc

(B). A: x 140. B: x70.
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changed histologic picture. Two individ-
uals (acc Nos. 204 and 331) had
} d 10 ion_hase had

their daily consumption (204- 6h/d, 5g/
d; 331-sporadical use) and now placed
the quid at several different sites. At the
follow-up they both had clinical Degree
1 lesions at the original biopsy site. His-
tologically, inflammation and minor ep-
ithelial surface changes were recorded
but increased mitotic rate, cell density
and cohesion loss was no longer seen.
Group 2 — Twenty cases with an in-
creased mitotic rate and an increased cell
density but without loss of cohesion.
None of these had eosinophils or hyaline
change in the lamina propra. Eleven of
these (acc Nos. 209, 216, 284, 287, 343,
345,365, 388, 386, 227, 366) had stopped
the snuff habit at least three months be-
fore the foliow-up examination. Clinical-

ly, as well as histologically, they showed
a qon-nal mucosa at the site of rebiopsy

ubjects (acc nos. 248,291,
314, 363) had changed to portion-bags
and reduced the amount of grams used
daily but they exposed the mucosa for
the same number of hours as before.
They had also changed the placement of
the snuff. At the follow-up, one of these
(acc No. 248) had a clinical Degree 2
lesion while the other three had Degree |
lesions at the site where the tobacco was
held. However, all four had a normal
looking mucosa at the previous biopsy
site, which was supported by the histo-
logic analysis. Among the remaining five
cases, four had changed their habit to
portion-bag packed snuff (acc Nos. 377,
384, 374, 245). They had the same daily
exposure time to snuff but had reduced
the d to about half.

All four showed clinical Degree 2 lesions
at the time of rebiopsy. Histologically. in
contrast tothe original biopsies, the rebi-

way and prescnted with a clinical degree
2 lesion similar to the original examina-
tion. The histologic picture was also the

minate in such lesions, as previously de-
scribed (B). The purposc of the present
study was to define the possible revers-

apsies showed no increased mitolic rate
or increased cell density. One individual
{acc No. 315) continued to use loose
snuff, but he had reduced the daily expo-
sure slightly to 11 g/d during 9 h and
placed the snuff at two different sites. At
the fotlow-up he still presented with a
clinical Degree 3 lesions although some-
what less marked (thinner). Histological-
ly. in addition 1o type | surface changes,
a few mitoses were recorded but no in-
creased cell density.

Group 3 - One case {acc No. 238) had
an increased cell density but without
increased mitotic rate or loss of cohe-
sion. This case showed eosinophils and
hyaline changes. At the follow-up he
had not modified his snuff habit in any

Fig. 2. (Acc No 264). 57-yr-old man with clinical Degree 4 lesion following use of loose snuff (17 h daily, 25 g a day, 30 yr with regular habit]
Orn::;':ll h:psy. showing epithelial byperplasia with swollen or necrotic surface cells and some cm«;}w lfssue i’l’x‘ﬂlmymnlion, ;ligm degm)e
; ; lar ypcr};lasla is scen as well a5 loss of cohesion. This biopsy aiso showed increased mitolic ratc and cosinophilic granulocytes.
i g ow;g stop of snuff habit, rebiopsy taken 18 months later (6 months afler he stopped to use snufl) showed normal tissue, similar 10 Fig.
. x200. Fig. 1. (Acc P{n. 369). 27ij>ld. man with clinical Degree 3 lesion following use of loose snuff (11 h daily, 62 g a day, 6 yr with
regular habit). Original biopsy, showing epithelium with slightly drop-shaped rete pegs, basilar hyperplasia and necrotic susface zone. Clearly
l(:mo‘nuwdnecﬁv:n:il:sl:fe :a‘l:e:’ul f?c;’l:dﬁgd(l{:m“).as well as evid of loss of cohesion with cosi lic gr ytes also within cpithelium.
Connective lise (iss‘ue. !iv':‘iyl;'nton;i'-. I;II?(\;I:;& stop of snufl habil, rebiopsy laken 6 months later (6 months after he stopped 10 use snufl)
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Group 4 - One case (acc No. 313)
had loss of cohesion and increased cell
density but without an increased mitotic
rate (Fig. 5A). The original biopsy also
showed cosinophils. He stopped his
snuff habit and at the follow-up 6
months later, the previously recorded
Degree 2 lesion had disappeared and
the mucosa looked norma). The rebiop-
sy also showed normal tissuc when ex-
amined microscopically (Fig. 5B).

Cases tor comparison

Three of the five cases showed type 1
surface change, the other two type 2.
Three cases (acc Nos. 226, 338, 351)

j hange of habit, of such epi-
thelial alterations. Five “prototyp¢

Reversibility of smyff lesions S
found reversibility in 20 of the 29 cases.
Qf the remaining nine cBScs, seven
showed evid of reduced cpithelial

changes, associated in all cases with a
& of-the-saufl_Qne

cases served as rebiopsy coatrols. For
practical purposes, we have been unable
1o rebiopsy all the remaining cases.
Although the selection of the 29
cases, who exclusively nsed loose snuff,
was based on an initial subjective analy-
sis of the 184+68 biopsies, there was
still an empirical foundation for the se-
lection in the sense that it was based
on the vsc of histologic ctiteria, usually
used 1o assess the presence and degree
of dysplasia (1, 2). Following rebiopsies
of these 29 cases, we then reapplied a
complete set of nine different histologi-
ca} parameters, which closely corre-
spond to those found by Kramex (9) to

vartatly
major conclusion from this study must
therefore be, that the changes we have
found to be present in the 29 cases, in-
cluding aiso in the five additional cases
for comparison, are ible following
cessation of the snuff habit. Among the
seven cases showing the most extensive
combination of KRAMER'S (9) para-
meters, (our group 1) four returned to
normal in the re-biopsy following cessa-
tion of snuff use whereas two of the
remaining three cases showed reduced
changes following reduced daily souff
use and change of product. Since these
changes correspond to some of the para-
meters used 1o define dysplasia, an addi-
tional lusion must be that the

showed normal mucosa, clinically and
histologically, at follow-up. They had
either discontinued their snuf¥ habit (acc
No. 338) or changed lo portion-bags
and changed the placement of the snuff
quid (acc Nos. 226, 351). The two cases
showing persistent changes (acc Nos.
229, 289} had only modified their habits
stightly.

Discussion

be imp P of q

malignancies in cases with oral leuko-
plakias. Qur present findings suggest
that snuff dipper’s lesion may occasion-
aly show some, but not all, of such his-
tologic changes. These changes include

changes do not correspond to “dyspla-
sia” if dysplastic Jesions are thought to
be irreversible.

There are several previous studics, re-
porting no (5,6, 13) or mild to moderate

various of an

mitotic rate, an increased basal cell den-

sity and a loss of cell cohesion. With the
ption of enlarged nucieoli, which

was a more or less constant finding in

all the 184+ 68 biopsies, none of the

In the present study, app

Y
10% of all the biopsies, 29 cases from
a total material of 184 loose sauff and
68 portion-bag packed snuff users, as
described previously by ANDERSSON &
AxtLL (7)., cxhibited epithelial alter-
ations different from or in addition 1o
what was subjectively found to predo-

. L ve W

ysplasia in snuff dipper’s lesion (4, 14,
15, 16, 17, 18). The majority of these
studies lack histologic illustrations. In-
terestingly, we have found that the few
illustrated cases do not show changes
which markedly differ from any of those

1 five par could in fact  we have observed in the present 29 rebi-
be found in the present material. opsied cases.
I ive of the histologic ch An i ing observation in the

originally observed in the biopsies, all
those cases in the present study who
discontinued completely their snuff
habit, were found to exhibit a normal
mucosa in their rebiopsies. Thus, we

by

present study was that seven of the nine
cases showing loss of intercellular cohe-
sion also exhibited cosinophilic infiltra-
tion, and that seven of the eight cases
howing cosinophils also had evid

Fig. 4A. B. {Ace No. 209). 34-yr-old man with clinical lesion following use of loose snuff (12 h daily, 40 g a day, 17.5 yr with regular

habit). Original biopsy {A) showing epithelium with round

ed, slightly drop-shaped rete pegs and thick surface layer of vacuolated cells (“Type

d mitolic rate was recorded (arrows)

{ change™), accompanied by necrotic surface zone and also some c tissue

as well as some basilar hyperplasia but no

rebiopsy taken 2 yr later (18 months after he stopped 10 use sa

normal tissue (8). x 149, «

i Following stop of snuff habit,

obvious loss of cell

81

and no phitic gr
uil, but he did not allow rebiopsy until 2 yr afler the original one) showed
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Fig. 5 A, B. (Acc No. 3]3) ll-yr-old man wuh clinical De;me Z lesion followmg usa of
with fi

habit). Onguul b:opsy T4
basilar i ]

of loss of cohesion. Further, none of
the 20 cases of our Group 2, wuh no

thelium. By the same necessity, the di-
rect effects caused by placing snufl on

evidence of loss of cohesi

any cosinophils. Eosinophils have been
previously reported in snuff dipper's
lesions (13) but possible functional con-
nection with loss of cell cohesion has
not been emphasised. The occasional in-
filtration of human tumors by eosino-
phils has been noted and discussed for
pearly 100 yr (19) but their prognostic
significance has been questioned (20).
The findings by SILBERSTEIN e2 al. (21)
suggest that cosinophil infiltration and
possible cytotoxic function in tumors
may be indirectly mediated via IL-2. We
suggest thercfore that cosinophil infil-
tration in sauiY dipper’s lesion is a sec-

the | surface must take place
from the surface layers and downwards.
From this simplistic view it may be ar-
gued, that morphologic evidence of a
disturbed maturation, ic. “dysplasia”,
must be mixed together in a snuff dip-
per’s lesion with the morphologic
changes caused by the direct chemical,
etching cffects of the snuff. Consequent-
ly, the crucial question is to what extent
clnngu com:spondmz to. dlstuxbed

can be b y iden-
tified among the direct changa meml-
bly caused by the souff.

Based also on observations in the
present study, we are indined to believe
that dysplasia has pot been present in

ondary pt asa

of the non-speific inflammation invari-

ably found in these kesions, nnd that the
i loss of cell col may

be a result of eosinophil cytotoxic fune-

tions.

A better understanding of the biolog-
ic nature of the histologic changes oc-
curring in snufl dipper’s lesion is highly
desirable. If there are snuff dipper's
lesions that are non-reversible, it is obvi-
ous that they must look different from
what we have reported in the 29 selected
cases, with clearly revensible changes.
Furthermore, it follows from a defini-
tion of dysplasia as “a disturbance in
the maturation of the cellular layers of
the stratified squamous epithelium™ (2,
5, 22) that the disturbed maturation
must occur from the basal cell layers
and upwards, since this is the direction

any of the 29 cases. This is further sup-
ported by the fact that in spite of a
targe oumber of oral biopsics per year
submitted from all over Sweden, we
have never recorded a carcinoma devel-
oping in a patient with a pre-cxisting
snuff dipper’s lesion. The changes re-
corded in this study are reversible and
we, therefore, interpret them as reactive.
They represent a well-defined sct of
changes following defined habits of
using defined types of snuff. To avoid
oversimplified statements, cvaluation of
future studies in any given population
will decisively depend upon whether
tissue changes have been correlated with
type of sauff, ¢.g. dry or moist, pH-
values and package form and to what
extent the degree of reversibility corre-
lates to detailed histologic changes.

Acknowleds - This study was supported

of diff in oral sq epi-

82

Swedish moist snull: a b hology of snuff dipper’s kesions
study. J Oral Pathol Med 1989; 18: in a Swedish population. J Oral Pathol
4917 1976 5: 229-36.

f loose snuff (16 h daily, $ g a day, 25 yr with regular
urface cells, evidence of loss of cellular cohesion and of
were also found. Isolated mitoses were recorded but mitotic rate was not found to be increased.
Following stop of snuff hlbn, reb:opty taken 6 months later (6 months afier he stopped to use sauff) showed normal tissue, with only few
inflammatory cells (B), x 140.

by grants from the Swedish Tobacco Re-
search Council (project No. 8716) and from
the Faculty of Odontology, Lund University,
Malmd, Sweden.

References

1. WHO CoLLABORATING CENTRE FOR
OmaL PRECANCEROUS Lisions. Defini-
tion of leukoplakin and related lesions.
An aid to studies on oral precancer. Oral
Surg Oral Med Oral Pothol 1930; 46:
518-39.

. Ssoti C, PinDeorG 1). Histologic grad-
ing of oral epithelial atypia by the we
of phomgrnphu: .ualdads World Helllh

~

Center for Onl Precancerous Condi-

tions. gen: Department of Oral

Pathology, Royal Dmul College, 1969.

Maw JHP, Lecavausr DR. Smokeless

tobacco and oral disease. A review. J

Can Deni Assoc 1988, 54: 586-91.

. Kavoar GE, Mexaitescu W1, GUNSOL-

1EY JC. Smokeless tobacco usc and oral

epithelial dysplasin. Cancer 1989; 64:

1527-30.

S JF, Mincee HA, Horkins KP,

BrrL J. SnulY dipper’s lesion. A cytologi-

cal and pathologic study in a large pop-

ulation. Arch Otolaryngol 1970; 92

450-6.

6. SwytH JF. Snufl dipper’s lesion. Arch
Otolasyngol 1975; 101: 276-7.

7. ANDERSSON G, AxiLL T. Clinical appear-
ance of lesions associated with the use of
loose can packed and portion-bag
packed Swedish moist snuff — a compar-
ative study. J Oral Pathol Med 1989; 18:
2-7.

8. ANDERSSON G, Axtit T, LarssoN A.
Histologic changes associsted with the
use of Joose and portion-bag packed

w

>

“

7e

. CHEN §-Y. Effects ol smokeless tobacco

. AxkLL T, MORNSTAD H, SUNDSTROM B.

Reversibility of smuff lesions 7

HA, GroNeacH MH, MenpeL DA, His-
tomorphologic and clinical observations
in male (19-28) smokeless tobacco users.
J Dent Res l9l7‘ 6& 488 (only)

K IRH. Prognosis from festures 14 Roep-Pereasen . Prosore I 2 0y
observable by conventional histopatho- © nish snull-induced OofTxl ju
logical examination. In: Mackenzie {C, kias. J Oral Pathol 1973; 2: 301-13.
DageLSTEEN E, SQUIER C, eds. Oral pre-  15. Hmsch J-M, Hevben G, Tritanper H.
malignancy. lowa: University of Jowa A clinical histomorphological and histo-
Press, 1980: 304. chemical study on taufl-induced lesions
Burrerrieio FH, Mabpox DE, GLercH of varying severity. J Oral Pathol 1982;
GJ. The cosinophil leukocyte: matura- 11: 387-98.

tion and function. Clin Immuno! Rev 16, Fummor L, ANNERoTH G, LassoN U,

1983-1984; 2: 187-306. SeperHOLM C. The snuff induced lesion:
& clinical and morphological study of a
Swedish material. Acta Odontol Scand
1983; 41: 53-64.

17. Gaex RO, Poutson TC, Boone ME,
LvoEmuTH JE, Crosay L. Smokeless to-
beccao associated oral changes in juve-
nile, Idull and gemlnc paticnts; clinical

features. d

on the buccal mucasa of HMT rats. J
Oral Pathol Med 1989, 18: 108-12.
ANDERSSON G, AxLL T, LARSSON A, Im-
pact of consumption factors on soft
tissue changes in Swedish moist snuff us-
ers - a histologic study. J Oral Pathol
Med 1990; 19: 453-8. and h !
tics 1986; 2: §7-98.
18. Scuroepex KL, Buozis GG, Soiter

The relation of the clinical picture to the

83

21

2.

—vxxor-¥-Pern

specific cosinophil ml' Jtration of 2 mouse
mammary carcinoma. Cancer Res 1986;
46: 5344-8.

FisiEr ER, Puz SM Rocxrm H, u
al. P of

and mast cells in rectal cancer. Human
Pathol 1989; 20: 159-63.

Sweerstan DS, Scroor DD, Robrick
ML, ef al. Activation of cosinophils in
ancet p-nn:nu uuu:d with1L-2 and 1L-
d killer
0=|ls J Immunol 1989; 142: 2162-7.
KaTz HC, SHEAR M, Aum M:A cnu-
cal cval of epil L in
oral mucosal lesions using the Smith-
Pindborg method of standardization. J
Oral Pathol 1985; 14: 476-82.




Clinical classification of Swedish

Gunille Anderuon‘. Tony Axéll'
and Ake Larsson’
Departments of 'oul sUrgnry and Qral

*Cral Py Lupd i
Akpdasii, Suadan.

ot N £

[

by histology

Andersson G, Axéll T, Larsson A: Clinical classification of Swedish snuff dipper's
lesions supported by histology. J Oral Pathol Med 1991; 20: 000-000.

From a total material of 184 Swedish users of loose packed moist snufl and 68
usess of portion-bag packed moist snufl, cases were selected from subgroups
based on a four-paint clinical grading scale. The selected material for the study
comprised 70 cases (ten from cach clinical grade group, no Degree 4 lesion was
found among pomon-bug users). Futum recognized in blopsm from these
cases together with fi ,m, studies lated well with the use of a
four-point scale for the grading of clinical ch pecially 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 mucosal changes scen at the
site where a quid of snuff is regularly placed. The conceptual use of “saufl
dipper's lesions™ is recommended instead of e.g. snuff-induced leukoplakia.

Key words: leukopiakia; mouth disease; oral
mucosa: pathology: snuff; lobacco,
smokelsss,
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The habitual use of oral snuff, souff
dipping, is a habit where a pinch of
powdered or particul h 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 arca inside the upper lip and
almost exclusively non-fermented moist
snuff is used (1).

Almost invariably, a clinically visible
change can be found on the site of the
oral mucosa where the souff is regular-
iy placed (2). This change has been
called snuff dipper's lesion (2-3, 4),
snuff dipper's keratosis (5), snuff-in-
duced oral leukoplakia (6), and snuff-
induced lesion (7-8, 9). In the present
article the tabel snuff dipper’s lesion will
be used.

Subdivision of a diagnosis into sub-
groups may be useful for many reasons.
Tt may be used to study various aspects
of a lesion and its different appearances
and it may also form the basis for re-

dations on clinical 1 A
four-point scale for subgrouping snuff
dipper’s lesions, suggested by AxELL (2),
was used in the present study. This scale
is based on clinical criteria including
wrinkling, thickening and color changes
of the oral mucosa.

The four-point scale has previously
becn used in several studies on souff
related lesions (1, 4, 7, 10, 11). A modi-
fied classification has been used by

GREER & PouLSON (12) and GREER ef
al. {13) who reduced the four-poiat scale
{0 a three-point scale, since in their stud-
ics of teenagers, adults, and geriatric
patients they were able to classify all
Iesions into onc of Degrees 1-3. HoLus-
TRUP & PINDBORG (14) have speculated
on whether the three-point scale is ap-
plicable on a world-wide basis, but they
statc that this must await future studies.
The 2im of the present study was to
analyse whethes 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
sauff on a daily regular basis; 184 werc
using loose snuff and 68 portion-bag
soufl. Sampling and examination proce-
dures including the taking of biopsies
are detailed in articles by A
AxgLy, (1) and ANDERSSON ef al. (10).
The distribution of lesions on the four-
point scale, as well as consumption data
are detailed in Table 3 in (1).
Snuﬂ‘ dlpper s lesions were sub-
to the
l'our -point scale (2) Degree 1: a superfi-
cial lesion with a color similar to the

85

surrounding mucosa, and with a slight
wrinkling. No obvious mucosal thicken-
ing. Degree 2; a superficial, whitish or
yellowish iesion with wrinkling. No ob-
vious thickening. Degree 3 a whitish~
yellowish-to-brown, wrinkled lesion
with intervening furrows of norma) mu-
cosal color. Obvious thickening. Degree
4: a marked, white-yellowish-to-brown
and heavily wrinkled lesion with inter-
vening, deep and reddened furrows and/
or a heavy tlnckemng

Qal, d for histol P
Y

gl in the
present study were specimens from 10
consecutive subjects from cach “clinical
lesion group™ comprising the following
fractions of the total collected material.
From loose snull users were selected alt
10 Degree 1 lesions, 10 of 33 Degree 2
lesions, {0 of 130 Degroe 3 lesions and
10 of 11 Degree 4 lesions. From portion-
bag snuff users were selected 10 of {3
Degree 1 lesions, 10 of 31 Degree 2
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
thosc used in previous reports based on
the total material (10, 11, 15). Among
these, two major epithelial surface pat-
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Table |. Age and consumption factors lor 10 consecutive subjects of Joose and portion-bag

snufl users with lesions of Degree | through

Degrec 4.

The observations in both habit
groups can be summarized as follows.

Classification of snuff lesions 3

ness of the surface layer with or without  marked thickening of the surface layfr ex?rleslslio‘n of ‘an'incmse:l dcma:dur:::
an accompanying surface zonc of necro-  may be combined with areas of repair. basal epi

----- derably thickened surface and of heavy inflammation. The mitotic  Lial cell density and hyaﬁni?quy ff lhf
connective tissue Were mosi common in

Consumpiion in Degree | !a_sic:-.s of portio _bcg users sis. A considerably

Choical Age h/Day wday YT anly m.h"’ " n ACLE
Product grading  Mean+SD Mean 1t SD Mean + SD Mcan1SD seen (Fig. 1), with an occasional Type |
o . s 7 or Type 2 surface change. Almost all of
Loos ) Maies 59 i7ies  loayss theportiombag users cxhibiting clnical
Loose 3 4321180 8938 198%9.5 16,6434 Degree 2 lesions showed Type | (Fig. 2,
Loose 4 39,64 14.1 118340 26.5%13.1 158177 most ¢ ) or Type 2 changes. In
Portion-bag 1 3791156 8.1440 98435 15433 addition, 50% of these cases demon-
Portion-bag 2 36.7+53 92431 99+42 310124 straled an increased mitotic rate. All
Portion-bag 3 380+74 10.743.3 126153 42428 except one of the portion-bag users pre-

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

terns, Types | and 2, were recorded. The
most commonly encountered pattern
was Type 1, characterized by a variably
thickened surface layer, composed of
vacuolated celis 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 thia homo-

str less zone, staining eo-
sinophilic and rhodaminec B negative.
This necrotic surface zone could be re-
corded alonc or in combination with the
Type 1 change.

Results

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

Changes of the surface layer — These
changes were subtle in Degree | lesions
and b i ingly pri ced in
Degrees 2-4. A necrotic thodamine B
negative surfacc zone was a common
finding either alone or in combination
with Type | changes. Type 2 changes
wete most frequent in lesions of clinical
Degrees 1 and 2.

Qther histologic observations — Atro-
phy, hyperplasia, mitoses and basal celt
hyperplasia were increasingly morc
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 1 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

senting with a clinical Degree 3 lesion
showed histologic Type 1 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 | lesions showed evidence of
Type 1 cpithelial 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

within this group. In those
where increased basal cellularity was re-
corded, an increased mitotic rate was
also seen. A combination of atrophy
and hyperplasiza was ded in two

lesions, ded only among loose
souff users, invariably showed more ex-
tensive histologic changes, including ep-
ithetial atrophy, a high mitotic rate, oc-

cases of loose snuff users showing clin-
ical Degree 4 lesions, comprising also
the two cases which showed a necrotic
surface zone, but vo typical Type 1 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 cpithelium was
found in a few lesions, predominantly
of Degree 4.

1 loss of cohesion and i d
cellular density (Figs. 6-8).
Discussion

In the present study, a relatively consis-
tent pattern of tissue changes was re-
corded, indicating that a relationship
frequently exists between the preseatly
used clinical grading of the lesions and
the histologic changes. In clinical De-
gree | lesions, there was a slight inflam-
mation, but only subtle, if any, epithelial
changes. In Degree 2 lesions, the epithe-
lium showed a slightly increased thick-

I:gle 2. Histologic features in speci from 10 subjects of loose and portion-bag snuff users with lesions of Degrees [, 2, 3
4.
Surface changes
Only Increased Increased

Clinical necrotic / Type Type Hyper. mitotic celluiar Loss of
Product degree  Normal zone } 2 Atrophy plasia rate density cohesion
Loose I 1 - 8(6) 1 - - - - -
Loose 2 o 2 5Q) 3 3 1 1 1 -
Loose 3 0 2 63 2 2 6 4 1 -
Loose 4 [} 2 7{5) 1 5 5 7 5 3
Portion-bag 1 t 5 3 1 - 3 3 - -
Portion-bag 2 i 3 403 3 1 1 5 1 -
Portion-bag 3 1] i M 0 3 3 8 2

No Degree 4 Iesion was recorded in portion-bag users.

* { ) = pumber of biopsies showing necrotic

surface zone adjacent to type 1 change
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layer of Type 1 [ acterized De-  rate increased with increasing clmml
gree 3 lesions. In Degree 4 lesions, a  grading. 1ius

Yt L ' d s P i >

i - ith clini 1 lesion followin| uuofponion-bul:nﬂ‘(7hq;ﬂy,tgadty,lyrwithm‘uhrhbi().hlomal
lFookm“. l;ﬁuﬁﬁwﬂm munmhled cells typul" of this area with only few inflammatory celis. x 140. Fig. 2. ZS-lyr-(.wkl man
3 i Do 2 sn oloing i € porion ag sl (01 Sy, 1148 00 Y ¥ 8 2 s s
change with thickened Ixyer of swollen cells, in case coompal surtace 2o l'- B e 0 a
jncreased mitotic rate (cf arrow head) xlw.m.JJl-yr-oldmmmchnnleuNum ollowing usc of portion-
my, 12 ::‘::;,rl‘(l ys' with regular Lbi\). Widely thickened and swollen surface layer (Type 1, of Fig. 2) and slightly increased basal cell

layer is soen. I rate of miloses was also recorded (arrow-heads). x J40.

3 SRR R it

ith clini i i h daily, 7 g a day, 2 yr with regular habit). Slight change
Fig. 4. 48-yr-old man with clinical Degree 1 kesion following use of loose-anuff (13 | aily, 78 ! S oty
is observed, with thin necrotic surface zone (arrow), small degree of cellular swelling bo :;‘n;' ”mﬁ:mm:h‘&‘). oA Rk A

ith clinical roe 2 kesion following use of loose soulf (8 h daily, 7 g & day, 10 yr wi r | (
;:-_1: :;‘ is wcomp-?:?ad by thickened layer of swolen cells (Type { change) and also some infammation. x 140. Fxgl, 630-yromn ::::
clinical Degroe 3 lesion following use of loose snuff (10 h daily, 33,352 day, 15 yt_wnh regular n;uﬂ’ Inbn)i;loype epithelial o
thick surface layer of swollen cells, and also some inNammation This casc sho mitotic rate. x 140.

87



4 ANDERSSON ef al.

swollen surface layer with the typical

N EXa ¥ “ E A4 -
Fig. 7. 35-yr-old man with clinical Degree 4 lesion following use of Joose snuff (14 h
“chevron pattern™ (arrow) and slight inflammation. This case

ly, 40 g 2

Lund University, Maimé, Sweden and from
1he Swedish Tobacco Research Council (pro-

et No. 8716).
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6. Roep-PETERSEN B, PINDBORG JJ. A study

of Danish snuff-induced oral leukopla-
kias. J Oral Pathol 1973; 2: 301-13.

7. Himscs J-M, HEYDEN G, THiLANDER H.

A clinical histomorphological and histo-

Sy M
day, 16 yr with regular habit). Heavily
also showed increasod mitotic rate and

localized areas of epithetial atrophy. x 130. Fig. 8. 70-yr-old man with clinical Degree 4 lesion following use of loose sauff (14 b daily, 13 g

a day, 8 yr with regular habit). Slighlly'llro%s

(arvow) combined with heavy inflammation.

epithelium with thin pecrotic surface zone and with evidence of loss of cellular cohesion
case also showed increased mitotic rate, increased oell density and eosinophilic infiltration

(This was reported by LARSSON e al. (J5) as onc of the rebiopsied cases with changed habit, resulting in reduced changes at foliow-up). x 180.

sion was only recorded in Degree 4
lesions. These findings indicatc that
more extensive tissue changes could be
expected to be present in clinical Degree
4 lesions compared with findings in De-

Find:

gs it may be tuded that the
four different clinical degrees employed
to register snulf dipper’s lesions gen-

report from an international seminar on
tobacco-related oral mucosal lesions,
whitish lesions associated with, and
hought to be due to, the use of tobacco

grees 1-3. These more p
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 histologi

crally correspond to a fairly
set of tissue changes.
In previ articles it has been

pointed out that there is a clinical, as
well as histologic, difference between
the changes encountered among loosc
and portion-bag snuff users. In this
study, histologic differences were ob-

changes associated with snuff use (15).
It should be emphazised that there is
no clear cut difference b each of

served cspecially in clinical Degree |
lesions. With increasing degree, the

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 bave
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
which a regular clinical follow-up pro-
gram, including a biopsy, should be rec-
ommended. ’

questi hetber the grading of
snuff dipper’s lesion should comprise a
three- or four-point scalc has been
raised (13,14). From the present

ded among portion-bag

should be classified as precancerous
lesions of tobacco-associated leukopla-
kia (16). However, as pointed out by
Axtiy (2, 17) sauff dipper’s lesion
should not be considered as a form of
leukoplakia, but rather as a separate
entity like ¢.g. smoker’s palate, because
it is not always whitish. Moreover, ac-
cording to epidemiologic data from
Sweden (18) precancerous potential of

dish moist snuff has ot been estab~

users tend to the histologs
pattern of loose snuff users. This is in
accordance with previous obscrvations
in the analysis of the total material from
which the present material was retricved
(10). 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 toals pro-
vided that they are carcfully 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 I ch is

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
varying clinical and/or histologic alter-
ations. Such a “quid lesion™ should
preferably be recorded as a scparate en-
tity and not included among lcukopla-
kias, interalia for purposecs of follow-
up on the development of that specific
“quid lesion™.

Based on the findings in this study,
we supgest that oral mucosal changes
associated with the use of souff should
be labelled snulff dipper’s lesion and be
graded on a four-point scale.

- This study was supporied

therefore unfortunate. Accordingv to a
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