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PREFACE 

The present thesis is based on the following papers which will be referred to 

by their Roman numerals 

I. Andersson G, Axell T. Clinical appearance of lesions associated with 

the use of loose can packed and portion-bag packed Swedish moist 

snuff- a comparative study. J Oral Pathol Med 1989; 18: 2-7. 

II. Andersson G, Axell T, Larsson A. Histologlc changes associated with 

use of loose and portion-bag packed Swedish moist snuff -

- a comparative study. J Oral Pathol Med 1989; 18: 491-7. 

111. Andersson G, Axell T, Larsson A. Impact of cosumption factors on soft 

tissue changes In Swedish moist snuff users• a histologic study. J Oral 

Pathol Med 1990; 19: 453-8. 

IV. Larsson A. Axell T, Andersson G. Reversibility of snuff dipper's lesion 

in Swedish moist snuff users - a clinical and histologic follow-up study. 

J Oral Pathol Med 1991; 21 (in press). 

V. Andersson G, Axell T, Larsson A. Clinical classification of snuff 

dipper's lesions supported by histology. J Oral Pathol Med 1991; 21 

(in press). 
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INTRODUCTION 

Snuff manufacturing in Sweden started in the ear1y 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 snuff 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 again 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 smokeless 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 condusion 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 

snuff is restricted to a very few (Axell, MOmstad & Sundstrom 1978) in spite 

of the large number of snuff-users (about 800,000**). 

Partly 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 dipper's lesion", which should not be considered 

equivalent to the precancerous lesion of leukoplakia (Axell 1976, Axell 1987). 

• IARC MONOGRAPHS on the evaluation of the cancer risk of chemicals to humans, vol 37, 

1985 

•· Annual report from the Swedish Tobaoco Company on s!"llff-users in Sweden. 
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An analysis of the nature of snuff-induced oral mucosa! changes should 

preferably be based on follow-up studies including clinical as well as 

histological examinations of such changes. This analysis should make it 

considerably easier to suggest recommendations for surveillance of subjects 
with a regular snuff habit. 

HISTORICAL REMARKS 

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 fifteenth century. Tobacco leaves were pulverised in 

a cup of rosewood and the powder was placed in bone tubes. Snuff was 

brought to Europe by a Fransiscan monk, Friar Ram6n Pane. 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 hollow 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 Spain 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 Zorich, referred 

to the plant as Nicotiana in latin, in honour of Jean Nicol. 

In 1753 the Swedish biologist Carl von Linne 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 So/anaceae 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 lime snuff is mentioned in Swedish history is in 1637 in letters written 

hu A .n.l n,,.. ... ~r,,.,.......... . ion'. That uaar 1 -und 

(sic!) of •snuff tobacco• was brought into Finland and registered in customs 

statistics from Borgll.. Snuff was made really popular in Sweden in the 

eighteenth century by King Gustav 111. 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 eighteenth century snuff 

has been manufactured in Sweden. Henrik Stegman, who had a tobacco 

spinning mill in Stockholm in the early eighteenth century, was probably the 

first producer of snuff in Sweden. In about 1 no Petter Swartz started large­

scale production of snuff in Norrkl>ping. 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 situated in Stockholm. Jacob Ljunglof was then the 

leading producer and introduced the brand "Ettan• in Sweden and all over 

Europe. In 1914 the Swedish tobacco monopoly took aver the production of 

snuff. Around 1920 a large factory was built in Gothenburg, making this city 

the centre of snuff production in Sweden. 
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PRODUCTS AND PRACTICES 

e erm smo 

and mixtures that contain tobacco as the principal constituent and which are 

consumed without combustion. Although there is ethnographic evidence of 

tobacco ingestion in almost any conceivable way, oral and nasal consumption 

are the only ways practised today in the Industrialised world. 

Smokeless tobacco products may be subdivided into snuff and chewing 

tobacco. A dassification of smokeless tobacco is shown in Figure 1 in Paper 

I. 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 QSSOciated 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 

Snuff is a term used for a wide variety of smokeless tobacco products 

comprised of tobacco which has been ground or cut into fine partldes. In 

Europe and the USA, snuff is available as products with different particle 

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 occurring biochemical process in the moistened tobacco 

which causes profound chemical changes In the tobacco. Moist snuff is used 

exclusively In the .mouth. The water content varies according to brand 

between 35 and 60 per cent. Dry snuff, in which the tobacco is processed into 

dry powdered flour, 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 

snuff ("Scotch type snuff") is used mostly by middle-aged and older people, 

especially in the rural South, while young adults mainly use fermented moist 

snuff. 
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Swedish •snus• is a non-fermented variety of moist snuff. Instead of being 

farmanted- tha ground tobacco, after addition of salt and water. is subjected 

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 

"sous• 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 0.5 or 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 snuff-users place the quid in the vestibular area inside the upper 

lip. About twenty different brands of snuff, most of them flavoured, are 

available on the Swedish market. 

Snuff 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*** 

19TT-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. 

Snuff 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 Cenlral Bureau of Statistics 

" The National Smoking and Heakh Associalion 

- The Swedish lnstilute of Public Opinion Research 
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Tobacco-chewing 

chewmg tobacco Is a 1ro11-cornbt>Siible, l'leiwily ea&lld tobacco pmdm;t The 

main types of chewing tobacco are plug, twist or roll and looseleaf. 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 mosUy in 

the casing, which may be sweet, sharp, salty or fruity. Some chewing 

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 snuff 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 betel leaf, areca nut and lime and is used with or without the 

addition of crushed tobacco leaves. 

In India, powdered tobacco with lime, named Khsini, is used mostly as snuff 

and placed in the mouth, generally in one or both cheeks. Mishri is used as a 

substitute for chewing tobacco primarily for cleaning the teeth but the use 

frequently becomes habitual. Zaroa 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, Shammah is used. It is the native 

name for a mixture of powdered tobacco leaf, carbonate of lime or soda and 

other substances including ash. The quid is placed in the buccal or lower 

labial vestibular area of the mouth. 
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In Iran and the Soviet central Asian republics, a special product, Nass, is 

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. 
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GENERAL BACKGROUND 

Epidemiology of oral snuff-Induced lesions in Sweden 

In 1976 Axel! published data on 20,333 Swedish people examined in 1972• 

73, living in the central part of Sweden, aged 15 years or above. The 

frequency of participation was 89.7% of the total adult population in the 

investigated area. The prevalence of snuff-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-dippefs lesion. 

Salonen, Axell & Hellden (1990) examined a randomly selected sample of 

918 (corresponding to about 95% participation) adult subjects, 448 men and 

470 women, living in a Swedish county, for the presence of oral mucosal 

lesions associated with snuff use. The diagnostic criteria were largely the 

same as used by Axell in 1976. Seventynine (17.6%) subjects, all males, 

were snuff-users, corresponding to 8.6% of the total population. Snuff 

dippefs lesion was recorded in 63 cases, comprising a total prevalence of 

7.2%. 

Other population data from Scandinavia 

Road-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 mucosa! lesion which was called snuffinduced oral leukoplakia. 

Patients with leukoplakia due to snuff use experienced 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 & Malmstrlim 1985 reported on 441 Finnish recruits aged 17-29 

years. Forty-eight (11 %) snuff-users were identified, out of whom 36 showed 

snuff-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. 
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Clinical picture of snuff-Induced changes 

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 nonnal mucosa (Plndborg & Renstrup 1963, 

van Wyk 1965, Archard & Tarpley 1972, Road-Petersen & Pindborg 1973, 

Axell, MOrnstad & SundstrOm 1976, Frithlof, Anneroth, Lassan et al. 1983, 

Hirsch, Heyden & Thilander 1982, Greer & Poulson 1983, Poulson, 

Lindemuth & Greer 1984, Jungell & MalmstrOm 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 dipper's lesion (Axel!, 

MOmstad & Sundstrom 1976, Smith, Mincer, Hopkins et al. 1970, MOmstad, 

Axell & SundstrOm 1989) but also snuff-induced oral leukoplakia (Roed­

Petersen & Pindborg 1973), snuff-induced lesion (Hirsch, Heyden & Thilander 

1982, Frithiof, Anneroth, Lassan et al. 1983, Jungell & MalmstrOm 1985) and 

snuff dipper's keratosis (Archard & Tarpley 1972). 

Axell, MOmstad & Sundstr6m (1976) introduced a four-point scale for 

classification of snuff dipper's lesion and gave clinical criteria. The results 

from that study indicated that subjects with a regular snuff habit may develop 

a more pronounced lesion 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. MOrnstad Axell & 

Sundstr6m (1989) evaluated the Impact of consumption parameters on the 

clinical lesion in 1,459 Swedish male 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 dally consumption of snuff (h/day 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. 
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Greer & Poulson (1983) published a study on oral tissue alterations 

associated with the use of smokeless tobacco by 1,119 teenagers; 

uld not find any degree 

4 lesion, the classification by Axell was modified to a three-point scale 

described largely by the same criteria as for degrees 1-3 in the four-point 

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 compared 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 sequetae reported greater daily exposure and a 

longer history of use than users without oral sequelae. It was pointed out, 

however, that even if the development of oral sequelae Is dose-related on 

average, individual variability or suceptibility does exist. At first, Greer & 

Poulson (1983) presumed that the three-point scale should 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 

were given in this study, however. 

Wolfe & Carlos (1987) studied 226 Navajo Indians, aged 14·19 years. 

Smokeless tobacco was used by 64.2<>/o of the subjects and 25.5% had 

leukoplakia, classlfled 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 

exposure time in years up to 4 years. 

Grady, Greene, Daniels et al. (1990) examined 1109 members of baseball 

teams. A four-point scale was used to classify 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 leukoplakic 

lesions am~ng smokeless tobacco users. However, the only independent 
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predictor of the severity of the lesion was the amount of smokeless tobacco 

wsoll llail¥, •ocorned as m 1mber of hours of oral mucosa! snuff exposure. 

Glnglval recessions 

When examining 50 snuff-users in South Africa, van Wyk (1965) noted that 

the necks of teeth adjacent to the dinical 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. 

Modeer, Lavstedt & Ahlund (1980) published a study on 232 schoolchildren in 

Sweden. Among the boys 11 % were regular snuff users. Snuff use showed a 

significant correlation to gingivitis after controlling for plaque. They concluded 

that snuff-taking may influence the gingival tissue directly and cause 

gingivitis. 

Greer & Poulson (1983) defined tobacco-associated glngival recessions as 

apical migration of the gingiva to or beyond the cementoenamel junction, with 

or without clinical evidence of inflammation. Out of the 117 smokeless 

tobaoco users, 57(48.7%) subjects had soft tissue lesions. Flfty(42.7%) had 

oral mucosaf 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 pal1 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. Thirty-three (58.9%) showed oral mucosal 

lesions; 13 (23.2%) of these had gingival recessions as well and 2(3.5%) had 

gingival leslons alone. 

Frlthiof, Anneroth, Lassan et al. (1983) studied 21 male snuff-users. All ot 
them had oral mucosa! lesions. Gingival retraction was observed in 2 cases, 

defined as an affected gingiva which was whiter than normal but also 

including reddish areas. 

20 

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 

years. Altogether ,5(13"Ai) used smelteless l11bacco Giogjyai recessions 

were reoorded 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. 

Wolfe & 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 differences between quid 

placement segments and control segments within the same Individual. 

Hlstologlcal features 

The first publication with comments on the histopathology of the epithelium in 

snuff-induced oral leukoplakias is an article by Pindborg & Renstrup 

published in 1963. It reported on 12 men, who were regular users of 

"G0teborg snus" for 20-50 years. Histologically, a marked hyperplasia 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 hlstologically and 25 cy1ologically. The duration of these 

lesions ranged from a few weeks to 40 years. In the histological analysls, he 

found hyperplastlc, acanthotic and parakeratotic epithelial layers overlying a 

chronically 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 hyperchromalism 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 

aTr!sab!o 

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 dyskeratosls 

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 Road-Petersen & Pindborg 

(1973). Their findings have been confirmed in studies from, above all, 

Scandinavia and the USA with addition of other observations. (Axllll MOrnstad 

& Sundstrom 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, Jungen & Malmstrom 

1985, Greer, Poulson, Boone et al. 1986). The hlstopathology of the snuff­

induced lesion was described as consisting of hyperplastic epithelium (87.1 %) 

with keratinisation, predominantly hyperparakeratosis, which in half of the 

cases was composed of vacuolated cells with streaks of parakeratinised cells 

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 tobaoco-induced changes in oral leukoplakic epithelium, 

Plndborg, Reibel, Roed-Petersen et al. (1980) concluded that the chevron 

type of keratinlsation 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 keratinisalion pattern was often characterised by a 

pumice-like appearance. 

In addition to the histological features described above, Axllll, MOrnstad & 

Sundstrom (1976), in 114 biopsies from snuff dipper's lesions, found 
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eosinophilic granulocytes in the epithelium in a few cases. No epithelial 

dysplasia was recorded. They could correlate the increased e~thelial 

thickness, espe a y 
clinical severity. These findings were confirmed by Hirsch, Heyden & 

Thilander (1982) but they also found an association between the clinical 

severity and more deeply located cell changes such as mitotic figures, 

moderate inflammation, oedema and sialadenltis. 

The concept of epithelial dysplasla was used by Road-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 nudear­

cytoplasmic ratio, loss of polarity of the basal cells, nuclear hyperchromatism, 

enlarged nucleoli, keratlnlsatlon of single cells or cell groups in the prickle cell 

layer and loss of intercellular 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 cases, 

the authors concluded that 6.2% of snuff-users' lesions were associated with 

premallgnant 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 degrees. 

Concerning the criteria for dysplasia, the authors just refer to WHO definitions 

without specifying which of the different criteria had been fulfilled. 

Frithiof, Anneroth, Lasson et al. (1983), in a study of 21 male snuff-users, 

recorded 5 cases of mild epithelial dysplasia In the form of drop-shaped rete 

processes, reduction of cellular adhesion in the basal and splnous cell layers 

and slight cellular. pleomorphism. They conduded that the premallgnant 

significance of the mild dysplasia found In their study was questionable and 

might be a reactive change due to inflammatory infiltration. Jungell & 

Malmstrilm (1985) supported this theory in their study on 21 snuff-users 

among Finnish recruits. They found only one case of mild epithelial dysplasla, 

consisting of atypical and increased number of mitoses and loss of basal 

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

Pederseo & Piodbo111 (1973) to identify dysplasia. Only one case in the total 

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 dysplasla. 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 

hyperkeratoses 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 capsld 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. However, they also stated that the postulate that assumes 

progression of these specific smokeless tobacco-induced keratoses to 

dysplasla 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 

mlcroscoplcally was koilocytos. Koilocytotic changes were present in 60 

tissue samples out of 77. Sixteen specimens showed presence of HPV capsid 
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antigen. However they also stated, in accordance with Greer, Eversole, 

Poulson et al. (1987), that further investigations are needed to determine 

w e • · · I rotein thai 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 t7.1%, mild dysplasia in 66.7%, moderate 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 also 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 

histologicaliy. All lesions were benign and only one case showed mild 

epithelial dysplasla. This lesion was clinically classified as degree 1 and 

occurred in a man who had used half a can of Copenhagen snuff a day for 3 

years. 

Pindborg & Poulsen (1962) published a preliminary report on the influence of 

snuff upon the connective tissue of the oral mucosa. Histological investigation 

revealed a thickening of the squamous epithelium and areas of homogeneous 

tissue at the transition between lamina propria and tela submucosa. These 

mucosa! changes were further examined by Lyon, Poulsen & Plndborg 

(1964). They reported on 7 men with regular snuff 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 snuff users. They could not identify the deposits as amyloid, 

however. Axel!, MOrnstad & Sundstrom (1976) also identified amorphous 
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areas in the connective tissue papillae in 9 cases of 114. They suggested that 

I en that had been altered b a direct chemical 

insult from the snuff. Submucosal eosinophilic deposits were 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 slaladenitis and degenerative changes in salivary glands in 42% of 

the subjects. Gland tissue was present in 74% of the specimens, 

predominantly in lesions of clinical degrees 3 and 4. The investigators 

concluded that salivary glands seemed to be subjected to more severe 

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, adult and 

geriatric patients, sialadenitis and degenerative changes were only found In 4 

out of the 20 biopsies which included gland tissue. Neither 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. 

Reverslblllty 

In 1963 Pindborg & Renstrup reported on the effect of snuff on oral 

epithelium. Snuff dipper's leukoplakla 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 returned 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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Axell, MOmstad & SUndstrOm (1976) noted that clinically the mucosa changed 

its appearance after only a few days without snuff exposure. Six of their 114 
patients had 

5 
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biopsy session a few days later. They were not able to classify the snuff 

dipper's lesion of these 6 cases according to a four-point clinical scale. They 

were therefore placed in a special group called "degree X" and in the 

histological analyses less pronounced changes were reoorded in this group. 

The dinical findings were further confirmed by Frithiof, Anneroth, Lasson et 

al. (1983). In their study, all patients were recommended to break the 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 was almost 

perfectly normal. Jungell & MalmstrOm (1985) also found that snuff-induced 

lesions 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 clinical 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 snuff 10-12 h daily for 20 years. He showed 

teukoplakia in the buccal sulcus where the tobacco was placed. The patient 
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 current literature thus seems to be equivocal concerning which 

consumption factors have the greatest impact on the development of oral 

mucosa! changes associated with snuff use. To what extent the recently 

introduced portion-Qag-packed snuff plays a decisive 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 snuff· 

induced changes is not satisfactorily described and the tissue reactions, 

especlally in the sence of dysplasia, are not well understood. 
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AIMS OF STUDY 

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 snuff. In particular, the purpose was 

• to re~rtl 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 

and histological changes found at the site(s) where the snuff 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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METHODS 

Examination procedures (Papers I, II, Ill, 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 

previous tobacco habits, alcohol consumption, general health and medication. 

Clinical examination was carried out, in eluding registration of changes at the 

place where the snuff was regularly placed according to a four-point clinical 

scale suggested by Axel!, MOrnstad & Sundstrom ( 1976) (Figs 1-4): 

Degree 1 - A superficial lesion with a colour similar to the surrounding 

mucosa and with slight wrinkling. No obvious mucosa! thickening. 

Degree 2 - A superficial, whitish or yellowish lesion with wrinkling. No 

obvious thickening. 

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

furrows of normal mucosa! colour. Obvious thickening. 

Degree 4 - A marked yellowish to brown and heavily wrinkled leslon with 

intervening deep reddened furrows and/or heavy thickening. 

Gingival recessions were registered as snuff-related when the borderline of 

the vestibular snuff dipper's lesions coalesced with the retracted gingival 

margin (Fig. 5). All mucosal and gingival changes were photographed in 

colour. 

Histologlcal analysis (Papers II, Ill, IV and V} 

A biopsy was taken from the central part of each changed mucosal area with 

a 6 mm punch instrument 

The specimens were fixed in 10% neutral buffered formalin and embedded in 

paraffin. Sections were stained with hematoxylin-eosin, PAS, rhodamine-B or 

Congo Red and examined light microscopically including under fluorescent 

light. 
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Biopsies sho i g k ·1 • • w n °1 ocytosis-hke canges were examined immuno-

~~h~mi~~~--f~~ ~~ ~resence of HPV-antigen. Epithelial atypia were 
,~...,rd,,~ bas..,.. u11 ,.,,nena deiined by Smith & Pindborg (i978) and the 8 

h1stolog1ca1 features reported by Kramer (1980) to be important discriminators 

of separate cases with leukoplakia that subsequently developed carcinoma 
from those that did not. 

Statistical methods (Paper I) 

Chi-squ~re tests were used to test the differences between frequencies and 

StUdent_ s I-test for the differences between means. Stepwise logistic 

~egre~1on was applied to study the relative risk of developing clinical lesions 

m relation to package form, exposure data and age. 
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SUBJECTS 

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 Malmo. 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 tissue changes, 14 matched pairs of 

loose and portion-bag users were selected. They used the same brand of 

tobacco and exhibited closely similar patterns of dally snuff exposure. 

Paper Ill 

In order to analyse the relative importance of consumption factors on tissue 

changes, 16 loose snuff 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 hand 

they had been regular snuff-takers for 3-50 years. 

Four fractions of subjects showing the lowest and highest daily consumption 

of loose and portion-bag-packed snuff were selected. They included 5 low 

consumers _in each group and 8 loose and 7 portion-bag users with high daily 
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exposure to snuff. The 5 men with a low consumption of portion-bags used 8 

g of snuff 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. The correspon _ ing .1g11res .or 

the loose snuff 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 snuff or more for at least 15 ha 

day. 

Paper JV 

Among the 252 snuff-takers, 29 loose snuff 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 least change their snuff 

habit. The biopsy for microscopical re-evaluation was always taken from the 

same mucosaf 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 lour "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 1 0 out of 11 with Degree 4 lesions. From portion 

bag snuff users were selected 1 0 out of 13 with Degree 1 lesions, 1 o out of 

31 with Degree 2 lesions and 10 out of 24 with Degree 3 leslons. A total of 70 

subjects were thus included since no Degree 4 lesion was encountered 

among portion-bag users. 
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RESULTS 

Paper/ 

The 184 (73%) users of loose snuff consumed 23.6 ± 12.2 g/day during 10.8 

± 3.B h and had done so for 13.1 ± 8.2 years. The corresponding figures for 

the 68 (27%) users of portion-bag-packed snuff were 11.3 ± 4.9 g/day during 

10.3 ± 3.2 h for 3.1 ± 2.5 years. 

The distribution according to clinical grading of lesions was as follows: users 

of loose snuff showed 10 (5.4%) Degree t lesions, 33 (17%) Degree 2 

lesions, 130 (70.7%) Degree 3 lesions and 11 (6%) Degree 4 lesions. Users 

of portion-bags showed 13 (19.1%) Degree 1 lesions, 31 (45:6%) D~~ee 2 

lesions and 24 (35.3%) Degree 3 lesions. The higher proportion of chmcally 

more pronounced changes among loose snuff users In comparison with 

portion-bag users was highly significant (P < 0.001 ). 

Among those who used loose snuff, 112 (60.9%) regularly placed the quid at 

the same site. The corresponding figure for users of portion-bags was 4B 

(70.6%). 

Gingival recessions were found in 44 (17.8%) of 247 subjects. Five users of 

loose snuff were excluded because they had full dentures. Among users of 

loose snuff, 42 (23.5%) showed gingival recessions while only 2 (2.9%) cases 

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

significant (P < 0.05). 

The relative influence of some factors, expressed as relative risk (RR), on 

clinical grading of snuff dipper's lesions and gingival recessions was 

calculated by stepwise logistic regression. The most important factors for the 

development of more pronounced clinical changes were the package fo:m 

(RR=3.39) and placement of the quid (RR=2.9). Considerably lower relattve 

risks were noted for daily hours of snuff use (AA=t.13), grams of snuff used 

daily (AR=1.05), years of regular snuff use (RA=1.04) and age of the subject 

(AA=1.01). The factor with the strongest influence on the development of 

glngival recessions was the package form (RR=S.71 ). Considerably lower 

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 Koilocytosis - Vacuolated cells were presumed to be koilocytotic when 

(RR=1.01) and years of regular snuff use (RR=1.01 ). The probability values appearing in small narrow clusters with no obvious connection with otherwise 

reiate<l to relative risk figures were statistically significant · {P<0.:0S,7oiorr---r----1:ll~~~~~~-:•~..t~~"~ne=r~a~tiv;e~c~e!~!s:;;a~ .. n~d~wit~· ~h;,a~v~acu~o~la:t:ed~cyt::o:p:la;s:m~------

package form, placement of the quid and daily consumption concerning snuff appearing as a clear rim around a pycnotic nucleus. even 

dipper's lesion and for package form concerning gingival recessions. koilocytosis-like changes were identified. However, no positive HPV-antigen 

immunoreactivity could be demonstrated in any of these biopsies. 

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 lesion while the portion-bag user showed a clinical Degree 1 lesion. 

Paper/I 

Total material 

In biopsies from the 252 snuff-users a multitude of structural changes, 

appearing in different combinations, were identified. The histological features 

were 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 keratlnisation as 

evidenced by an eoslnophilic and a more or less continuous rhodamine a 
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 o.oa mm2 the mitotic rate 

was considered increased. 
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Increased cellular density and basilar hypsrp/aSia • An increased cellular 

density mainly localised to the basal part of the epithelium was recorded as 

"basilar hyperplasia". This feature was also recorded when the vacuolisation 

of epithelial cells in the prickle cell layer was decreased and partly also due to 

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

Variable degrees of a non-specific chronic inflammation in the connective 

tissue were observed in all cases. Eosinophilic amorphous or hyaline 

connective tissue changes, staining amyloid negative with Congo Red, could 

be recorded in 12 cases, 

Only comparatively few salivary glands were included in the biopsies, which 

therefore did not allow a consistent evaluation of gland tissue changes. 

Epithelial changes differing from those generally seen as a result of snuff use, 

as described abOve, were observed In 29 men. They became the subjects for 

a follow-up study (Paper IV). 

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

Users of loose snuff showed more pronounced clinical changes, 

predominantly Degree 3 lesions, accompanied by histological "type 1" 

changes in all cases but one. Use of portion-bag-packed snuff was 

predominantly associated with Degree 1 and 2 lesions and comparatively 

more of "type 2• or only very discrete changes. 

All the 28 (14x2) subjects showed some degree of non-specific inflammation. 

cases of hyperplasia and cases of increased mitotic rate were evenly 
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distributed between the two groups of snuff-users. Altogether 4 cases of 
increased cell densi were recorded. 

Paper/II 

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 encountered. 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 between 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 low consumption. 
"Type 1" surface epithelial changes and an increased mitotic rate were the 
predominant histological findings in those with high consumption. It 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, portion-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 to 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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Group 2 comprised 20 subjects. one subject showed _a clinical ?egre~ 2 
lesion, 17 clinical Degree 3 and 2 clinical Degree 4 lesions. On h'.stolog1cal 

· ·· _ ..... ---.L- __ _. an ;ncreasv.ad 
examination, a 0 

cellular density. 

Group 3 comprised a single subject with a clinical Degree 2 lesion. On 
histological analysis it showed Increased cellular density, eosinophlls and 

hyaline, Congo-Red-negative, connective tissue changes. 

Group 4 also comprised one subject, a clinical Degree 2 lesion sh~wing l~ss 
of cohesion, increased cellular density and eosinphils in the h1stolog1cal 

analysis. 

At follow-up 1 s subjects had stopped their snuff habit _at least 3 months 
before the re-biopsies. Four of these were in group 1, 11 m group 2, and the 
single subject in group 4. Clinically, all 16 showed a no~mal '."ucosa at the 
site of the re-biopsy, which also showed a normal histological picture. 

Another 4 subjects In group 2 had changed to portion-bag-packed snuff._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 bio~ was. taken .. At 
follow-up all of them had a normal-looking mucosa at the preVJous biopsy site, 
a finding which was supported by the histological analysis. At the site where 
the snuff quid was now placed, they all showed a snuff dipper's lesion 

although of a lower 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 pla~ the _q~ld at 
the initial biopsy site but also regularly placed It at different Sites. Clmically, 
they all showed a snuff dipper's lesion but of a lower degree (1-2). The 
histologic examinations showed Inflammation and minor epithelial surface 

changes. However, none of the group 1 or 2 features could be found. 

one subject in group 2 only modified his habit slightly. At follow-up he 
presented with almost the same clinical picture but histologically no Increased 
cell density was recorded. Two subjects, one each in group 1 and 3, ~d 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 

snu or c ange o po 1 - , , 

a_noth~r _site. On follow-up they showed a normal mucosa at the initial biopsy 

site, cl1mcally as well as histologfcally. The other 2 subjects had only modified 

their habit slightly and showed mucosa! clinical and histological changes 

similar to the initial ones. 

PaperV 

The histological surface changes were subtle in Degree 1 and became more 

p~onounced with increasing degree. In 3 cases of clincaf Degree 1 and 2, a 

h1stofogically 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, hyperplasia, an increased mitotic rate and increased cellular density 

were 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 between users of loose and portion-bag snuff 

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 hyalinlsation close to the epithelium 

was predominantly recorded in Degree 4 lesions. 
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GENERAL DISCUSSION 

Selection of material 

For practical reasons, it would not be feasible to carry out this study in a 

general population. Instead, well-defined subpopulations were selected for 

the present study. The major part of the subjects were construction 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. This age 

distribution differs somewhat from that of a report on snuff-users in Sweden 

from the National Central Bureau of Statistics (1985), where the age 

distribution of snuff-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 

lowest 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-use,s (M0mstad, Axell & 

Sundstr6m 1989). Moreover, recent studies have Indicated that daily 

exposure is a more important factor in this respect (Wolfe & Carlos 1987, 

Grady, Greene, Daniels et al. 1990). Further, the clinical and partly the 

histological analyses carried out In this study have focused on comparison 

between 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 tor the 

follow-up ot patients and comparison between different studies. Axell, 

M0mstad & SundstrOm (1976) suggested a four-point scale for subdivision of 

clinical mucosal changes recorded at the site where the snuff quid was 

regularly placed. This scale was applied when recording changes in the 

present study (Paper I). The Inter-examiner agreement between the author 

and Axell in classification was 95%, suggesting that the criteria are 

acceptably reliable diagnostic tools for describing various degrees of snuff 

dipper's lesion in users of Swedish moist snuff. 
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Greer & Poulson (1983) modified the four-point scale to a three-point scale 

eeoeuse tlley eewld ngt identiiy any Degcee 4 lesiao In lbeir material They 
believed 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 

was recognised. 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 Axel!, MOrnstad & Sundstrom (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 II) are largely in agreement with those in previous publications in as 

much as they show an increased thickening of the surface epithelial layer with 

vacuolisation, frequently in combination with a chevron-type pattern (Pindborg 

& Renstrup 1963, van Wyk 1965, Road-Petersen & Pindborg 1973, Axel!, 

MOmstad & Sundstrom 1976, Pindborg, Reibel, Reed-Petersen et al. 1980, 

Hirsch, Heyden & Thilander 1982, Jungell & Malmstrom 1985, Greer, 

Poulson, Boone et al. 1986). In the present study, these histological features 

have been labelled "type 1 •. However, contradlctory to most other studies, the 

thin eosinophilic surface zone associated with "type 1 • changes or sometimes 

recorded separately was not keratinised. It was interpreted as a coagulative 

necrosis due to chemical etching by the alkaline snuff. Occasionally a 

keratinised surface layer was recorded, in this study labelled "type 2•, 

indicating a physiological reaction of keratinisation in this normally 

unkeratinised area of the oral mucosa. This might tentatively be an 

expression of a protective reaction comparable to 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 subjects with a lower 

daily exposure to snuff. It may be suggested that when the mucosa is not 

exposed to snuff throughout the day a mixed tissue reaction of injury and 
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repair may prevail. These findings confirm suggestions by Axell, MOmstad & 

Sundstrom ( 1976), who also observed this association between changes of 

various m The aiso iound a 

difference in epithelial thickness between keratinised and non-keratinised 

areas in snuff dipper's lesion but did not analyse ii further. 

The presence of amorphous changes in the connective tissue was only 

recorded in a few cases (Paper Ii). Earlier studies (Pindborg & Poulson 1962, 

Lyon, Poulsen & Pindborg 1963, Archard & Tarpley 1972, Axell, MOrnstad & 

Sundstrom 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 support the 

theory that hyalinisation is a result of denaturation of the proteins due to a 

chemical trauma and correlated to 5Pecific brands and, especially, the pH 

value of the snuff. 

Detailed criteria were applied for atrophy, hyperplasia, increased mitotic rate, 

koilocy1osis, increased cellular density and basilar hyperplasia (Paper II). This 

has been done partly 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 II, Ill, 

IVandV. 

Although there was no clearcut difference 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 degree no or only a slightly increased thickening of the 

surface layer was recorded, becoming more marked with increasing clinical 

degree (Paper V) .. This is In accordance with findings in previous studies 

(Axell, MOrnstad & Sundstrom 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 

lesions 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 

of snuff dipper's lesion and the histological epithelial changes (Paper V). It 

should be emphasised, however, that considerable individual variations do 

exist. 

Seventeen cases of koilocytosis-like changes were 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 Syrjl:\nen, personal communication). 

In a study by Greer, Schroeder & Crosby (1988), kollocytes were even more 

commonly encountered than other histological features such as chevron 

keratinisation and vacuolisatlon 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 turned 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 II. 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 completely reversible. Seven subjects modified their snutt 
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use in various ways. They changed product, placed the snuff quid at more 

than one site and reduced their daily exposure to snuff. All of them still 
.... __ -- c ... uced 

showed a clinical lesion at ow- , 
epithelial changes were recorded in all biopsies. even in subjects who just 

reduced the snuff exposure of the oral mucosa, probably reflecting 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 that might 

proceed to a malignancy. However, Kramer (1980) concludes "that as a 

mirror of the underlying biologic changes that lead to malignancy, epithelial 

dysplasia is a very imperfect mirror". Further, at an international seminar on 

oral ieukoplakia and associated lesions related to tobacco habits (Axel!, 

Holmstrup, Kramer, Pindborg & Shear 1983), it was emphasised that follow­

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 to represent 

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 I), the influence of different consumption 

parameters on the development of clinical snuff-induced lesions was 

calculated by means of stepwise logistic regression analysis. The conclusion 

was that daily exposure has the largest impact on the clinically recorded 

snuff-Induced changes. This was clearly supported by a histological analysis 

based on a selected material (Paper Ill). Despite large differences in years of 

regular snuff use, no considerable differences could be found on histological 

evaluation of snuff-users with comparable daily exposure. 

The importance of dally exposure to snuff was further emphasised in the 

analysis of subgroups with low and high daily consumption (Paper 111). 

Clinically, lesions with a lower degree were more commonly recorded among 

low than among high consumers. Histological analysis showed more 

pronounced tissue reactions (evidence of surface etching with development 
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of "type 1_· cha~~~• incr~as~~ ~ltotic rate) among subjects with high daily 
' , _, -. "'i- .- '-- ct.II 

exposure. The relative importance of daily exposure to snuff is confirmed in a 

study by Grady, Greene, Daniels et al. (1990). They found that the amount of 

~mokeless 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 Aced-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 different consumption 

factors. 

Package form 

U~~rs of portion-bag snuff showed predominantly snuff dipper's lesion of 

clrmcaJ Degrees 1 and 2 (about 65%) while users of loose snuff showed 

p~e~omlnantly lesions of clinical Degrees 3 and 4 (about 75%)(Paper I). No 

chmcal Degree 4 lesion was encountered among portion-bag users. One 

e~planation 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 

am~~g portlon-_bag users than among loose snuff users. Further, stepwise 

logistic regression calculation showed that by far the most promotive factor 

forthe development of clinically more severe lesions was the package form. 

There were some differences in snuff exposure data between those users of 

the two package forms with clinical Degree 2 and 3 lesions (Paper I). Loose 

snu~ users consumed about twice the amount of snuff, in grams a day, as 

portion-bag users. This can probably be explained by the fact that a portion­

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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involve a larger vestibular area adjacent to a greater number of teeth than 

lesions recorded in portion-bag users. 

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 Ill). 

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 snuff 

consumption, portion-bag-packed snuff turned out to be related to less 

histological changes than loose snuff. However, among those with a high 

daily consumption histological differences were difficult to identify (Paper Ill). 

Histoiogically different epithelial surface changes were identified within 

matched pairs of users of the two package forms (Paper II). Loose snuff 

users showed more "type 1· changes and portion-bag users showed more 

"type 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 !hat 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 IV). 

One explanation for the different 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 snuff. However, at storage the pH value 

in portion-bag-packed snuff tends to decrease from about 8.7 lo 8.2 while 

loose snuff almost man!ains 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 substances of the snuff quid might influence the 

issue rea I0n. 

Glnglval 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 snuff­

induced gingival recessions. Rather the connection between snuff use and 

gingivitis has been discussed. Offenbacher & Weathers (1985) conduded 

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 Modeer, 

Lavstedt & Ahlund (1980), who suggested that properties of snuff may directly 

influence the gingival tissue and cause gingivitis. This Is also in agreement 

with suggestions by van Wyk (1965). 

The present study (Paper I) 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 partides because tobacco in portion-bag snuff is wrapped in a 

sachet of a non-woven paper-like material. 

In the follow-up material (Paper IV), 6 out of 28 subjects (one was a full 

denture wearer), corresponding to about 21 %, showed ginglval 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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Labelling of snuff-Induced lesions 

ic labels are heipiui toois provided ihat 

they are carefully described with clear, easily understandable criteria and also 

that they are generally accepted. Concerning snuff-induced changes, different 

diagnostic labels have been used for the oral mucosa! changes at the site 

where the tobacco is held. Depending on the contents of the snuff quid, these 

changes may show varying clinical and/or histological alterations. It would be 

of advantage ii such a "quid" lesion could be recorded as a separate entity 

provided that clinical critera and the type of contents, e.g. dry or moist snuff, 

pH-value, package form and specific additives, are carefully described. 

Definitions and guidelines for oral leukoplakia and associated lesions related 

to tobacco habits were given in a report from an international seminar on oral 

leukoplakia and associated lesions related to tobacco habits (Axel!, 

Holmstrup, Kramer, Pindborg & Shear 1983). A complete description 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 tobaocO should be listed as tobacco-associated 

Jeukoplakias, with the exception of "smoker's palate". It was also pointed out 

at the seminar that leukoplakia is a precancerous lesion. 

In the present study, it was found that snuff dipper's lesion is not always 

whitish (Paper I). 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 snuff turned 

out to be reversible and the changes are interpreted as reactive (Paper IV). 

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 among 

leukoplakias for the purpose of follow-up of the development of that specific 

quid lesion. The suggested label for oral mucosa! changes associated with 

use of snuff is snuff dipper's lesion (Paper V). 
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CONCLUSIONS 

Clinical snuff-related changes of the oral mucosa were ess pronounce 

among those subjects who used portion-bag-packed snuff than those who 

used loose.packed snuff. 

A lower prevalence of gingival recessions was recorded among portion-bag 

snuff users than among loose snuff users. 

Two major histological patterns, "types 1 and 2", were identif:ed, based on 

changes in the epithelial surtace layer. Loose snuff users showed 

predominantly more "type 1" changes while portion-bag users showed 

comparatively more lesions with the "type 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 dally and grams of snuff 

used dally, was related to 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 

alter use of one of the products (loose snuff). Further, non-typical histological 

features were recorded more frequently with increasing clinical 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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Loose snuff users who reduced their daily exposure and/or changed to 

portion-bag snuff 1Jxhibited less pronounced dinical and histological changes 

Based on these findings, it is suggested that 

- snuff-users should be given thorough information on the association 

between their mucosa! changes and their snuff habit, including advice to 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 snuff consumption pattern 

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

basis with clinical doeumentation, preferably including colour photographs, in 

order to record alterations in the appearance of the lesion 
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Clinical appearance of lesions 

loose and portion-bag packed 
Swedish moist snuff: 
a comparative study 
Anders.<on 0, AJr,!11 T. Oinical appcanna: or lesions auocialed with the use of 
loose and portion-bag packed Swedish moist snuff: a comparative study. J Oral 
Patbol Med 1989: 17: 000--000. 

The aim or th;._ study was to register aod oompare clinical oral mucosal lesions 
and gingival recessions associated with the use of two dilfettnl smokeleas 
tobacco producU, loose snuff and portion-bag pacl<.ed snuff. Selected for the 
study were 2S2 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 lesions were registered according to a four-grade clinical scale. 
There was a significantly larger proportion of less pronounced lesions, Degrees 
I and 2, among the users of portion-bag snuff compared with the u.,crs of loose 
snuff. This was also valid when diffcrcnc.ca in consumption data were 
considered. Smokeless tobac:co-associated gjngival recessions were found in 42 
(23.5%) subject< among the users of loose snuff and in 2 (2.9%) subjects 
among the users of ponion•bag snuff. 1bc rCIUlll of this stu~ suppon preVK>us 
preliminary assessments that clinical changes of the oral rnucosa and the 
gingival margin are less pronounced among lhose who use portion-bag snuff 
than among those who use }oosc snuff. 

i 
L .~.~~~ J 

Fig. J. Classification of smokeless tobacco. 

Oral mucosal changes associated wilh 
the use of snuff have been described in 
many studies ( 1-11 ). In a survey on the 
prevalence of oral mucosal lesions in 
Sweden, a well-recognized mucosa) re­
action. snuff dipper's lcsi~n, was com-

rnonly registered in the area where a 
quid of moisl snuff was regularly placed 
(12). This lesion has also been referred 
10 as leukoplakia (I, 4). In a study on 
premalignant changes in Danish llluff. 
induced oral leukoplakias it was 
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pointed out lbat not all snuff brands 
posoea lhe same chemical composition 
wbicb might explain ~rted differ­
ences in tissue cbangea (4). The sever­
ity of the clinical appearance of snuff 
dipper's lesion may be related 10 the 
ho1111 of daily snuff use, the 1moun1 
used daily , duration of snuff habit and 
brands URd (6, 7). 

The prevalence of ginginl rec:esaions 
associated with the use of smokeless 
tobacco has been ,..ported in a few 
studies (ll--lS). 1be risk that such 115-

crs run of developing these recessions 
has been estimated to be nine-told 
greater than that of non-users9 pro­
vided gingivitis was present (IS). 

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

Snuff is manufactured in many differ-
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~ble 1. Ace distribution and some snuff e;11;nnc d · · 
t1un worker population (n = 569). l""""'ure ata in d1ffercm fractions of a wnstruc. other tobacco h~bi1 than snuff and who 

reported on dally snuff consllmption 

for, at least, the 13:11 3 n:iom~. Ex-

Did BOt Did not want Mi>ed - FonaDy 
included 
n • 165 

answer to attend habits ., visit 
n• 109 n a 61 n 215 n -13 

IWunage,yr 32.4±10.4 
Age range, yr ]~ 

38.8±13.2 38.0±10.9 36.S±lO.O 36.7±10.6 
1-

Years with regular 
21-68 21-74 20-50 

snuff habit 10.0:t 7.5 10.2:t 8.8 
Orama of snuff 

10.2:t 9.1 11.2:tll.4 10.9± 8.4 

21.3±12.S used dllily 18.8±13.6 15.7±13.4 12.1.:t 7.9 20.1±13.4 

lible 2. Ap and mull expo,w-e dm. 

Produa 

Loase undf Portion-~ sn"ff Total 
n • 2S2 • • 184 -~ 

Mean qe, yr 
Range, yr 

36.0±11.6 36.9±9.9 36.3±11.2 

Houn of daily snuff UIC: 

Grams of 1nuff dally 
Yean with resular muff habit 

19-80 
10.8:t 3.8 
23.6±12.2 
13.1:t 8.2 

17-{i6 
10.3±3.2 
11.3±4.9 
3.1±2.S 

17-80 
]0.6± 3.6 
2C.3±12.0 
10.4± SA 

ent forms (Fig. 1). l..oosc snuff is mar­

ket~ in containcn made of paper or 

aluminium. Usually a pinch of 1-2 g 

muff is formed Mtb the fingen and 

placed in the mouth. In Sweden the 

overwhelmin& majority of IIICtl place 

the quid in the vestibular area inside 

the upper lip. 

About 10 yr ago a new smokdeas 

tobacco product, the J)Ot1ion-bag 

paclced snuff, was introdu<,ed on the 

Swedish market. Portions of 0.S or l I 

muff 1" wrapPed in bags made of non­
woven paper-lile material not dir,oly. 

ing in saliva but permitting diffusion, 

!be sales figures have incr.,_d stead­

tly and comprised about 10% (470 tons) 

of the total smokeless tobacro sold in 

_1987 (19). This Product has then been 

mtroduced in several other countries, 

Oral mucosa! lesions associated with 

the use of loose snuff baY<: been de­

scribed in several studies. while no re. 

port has been publilhed about whether 

portion-bag snuff causes oral muwsal 

changes and, if it does. the nature of 

such changes. As severe local changes 
may possibly be UIOCiated with the use 

of snuff, it seems Worthwhile to investi­
gate leaions related to this new product. 

s.,,.Plinc procedun. Recruited for the 

'tu<!Y ""'"' individuals from three pop­

ul!oons: I) CODslJutlion worten; 2) 

shipyanl WOiken; and 3) outpatients at 
the s.:bool of Dentistry in MalmG. 

A health raecning organization for 

construction workcn wu established in 
1_969; Eacb person within this organiza­

tton u called for examination every sec­
~d '!"ar· The frequency or participa­

tJon u about 75%. At the enmination 

questions about lob10DD habits are in­
cluded. About 22'Yo have referred to 

daily <0nsumption of ,null. Up to 1987 

about 300,000 members have been ex­

amined throughout Sweden. In the 

south of the country (Sklnc/Scania) 

where the present study was uodertak~ 

en, about 3,000 membcn; are cumined 

every year. Of these, .569 consecutive 

habitual snuff usen examined in 1986 

were invited to have a Check of the 
condition of their oral mutosa, 

At a shipyard (Koclcums, Malmc,) 

snuff usen were offered a check. of 

their onl mucosa. A total of 43 al• 
tended. 

and/or medication that might infuaencc 

the local reaction of the oral mueosa 

Non-participant,. 1wo hundred ~ 

fi~ee:n of the construction workers bad 

maxed tobacco habits and Wtre ex­

cluded, 67 did not want to attend and 

109 did not answer; J 78 came for c~am­
ination. Data of age and snuff con­

sumpti~n in this fraction of studied 

population are shown in Table 1. 
A total of 27S individuals from the 

!hre~ populations attended for cxam­

inanon. At their first visit 23 were ex­

c~udcd after further checking of inclu­

Slon ~d exclusion criteria: 10 people 

used agarcttes as well as snuff, four 

used loose as weU as ponion-bag 

packed snuff, two had stopped using 

smokeless tobacco when Ibey came for 

the examination. one was excluded be­

cause of heavy treatment with steroids 

~d four were Women. lwo further sub­

Jecls were excluded because the pho-

tographs taken were not adequate. 

lnc/urmi subject,. Finally inclllded in 

the study were 252 subjects. Their 

mean age was 36.3 :I: 11.2 yr. Loose 

snuff wss used by 184, mean age 36.0 ± 
ll.6yr, and portion-bag snullwu u,ed 

by 68, mean age 36.9 :I: 9.9 yr. 
Exomuuni011 proc,dun. All "'bjecu 

were examined during 1986-87 accord­

ing ~o a standardized program. An in­

temew was performed including qucs­

lioaJ on snuff habit.,, e.g. package 

form, brand of snuff, years with habit, 

daily consumption of snuff, placing the 

quid al one or more sites. Age and 

some snuff exposure data arc given in 

Table 2. Information was also collected 

on Other and/or previous robacco hat,. 

its, consumption and frequency of wine 

and/or liquor. Questions wer~ aJso 

asked on previous and/or presenJ dis• 

cases and medication. 

A thorough clinical examination was 

carried out. Lesions on the s:ite(s) 

wh~re snuff was regularly placed were 

rcg,stered according to lhc following 

four-grade clinical scale suggested by 

hill ,r al. (6). 

D,,,.., I - A superft<:ial lesion witb • 
color similar to the surrounding murosa 

and with slight wrinkling. No obviou, 

mucosal thickening. 
l_be ain_i ?' the present study wu to 

register clm,caJ changes in the oral mu­

cooa and the gjngival margin usociated 

with the use of Swediah non-fermented 

!"oist snuff and to compare those clin­

ical chanp found among uscn of 

loose and portion-baa snuff. 

Fifty-four patien1s ~re rccom­

~txlod by otben ( dentist., Olher par­
bapants, aquaintances) to ssk for a 

check up 11 the Department of Oral 

Surgery and Oral Medicine al the 

School ot Dentistry in Mafm6. 
lncllUU>n and udusion crileria In­

cluded in the study were all who h~d no 

D~gn~ 2 - A superficial, whitish or 

yellowish lesion wilh wrinkling. No ol>­

rioua thickening. 
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D,gret 3 - A whitish-yellowish to 

brown. wrinkled lesion with intervea· 

ing furrows of normal mw:osal colour. 

Obvious thickening. 
D<gru 4 - A marked rcllowish to 

brown and beaYily wnnkled lesion with 
inrcrvening deep reddened fltrrows 
and/or heavy thickening. 

Gingi"111 i=osions were uo ,q;.. 
tered. 1b be registe,ed U I snuff·re­

lated reeesslon, the borderline ol the 
vestibular snuff dipper's laion llaotlld 
be in contact with the retracted gingjval 
margin (Fig. 2). 

All mucoul and &inai•aJ lesions were 
pholographed in extlor using a Nikko­
mat camera with 100 mm macro lens 

and an extension ring permitting a reg­

istration of 1: 1. Light was from a Mi• 

nolta ring nash, the film was Koda­
chrome 64. 

Most of the examinations were car­

ried out by one of 1he aulhon (GA) 

and a few (aboul 15%) by two other 

examin~ after calibration. After co).. 

lccting the' total material, coded iiltra­

oral photographs were evaluated and 
classified by the o<her author (TA), 

who had no aa:eu to information about 

the tobacco habits of the subjects. 

The final clinical grading was baKd 

on the initial registration and the analy. 

sis of the photographs. Inter-examiner 

ag,cemcnt in the classification was 
about95%. 

Stali.rtlca/ 11Udtods - Chi-square tests 

were used to test the difference be­

tween frequencies and student's t-lat 

for lhe differences between means. 

Stepwise logistic regrasion was applied 

lo study the relative rislt for developing 

c:linical lesianl in relation lo packa&e 

fonn, CllpOIUN' data and age. 

IINula 

l.oooe and portion-bag pacted snuff 

-u,cd by 184 (7.3%) and 68 (27%) 

penoa,, rapcctively. Snuff-exposure 

data are gr,en in '!We 2. 1-snuff 

and portion-baa sauff were, on a-­
IF, kept ia the mouth for about the 

wne number of hows daily. Howe\'Cr, 
greater daily amounts of loose snuff 

were used, and had been used for more 

yean than pot1ion-bag snuff. Table J 

>hows expooure dota for users of loose 

and portion-bag snuff related to clinical 

grading. Clinical grading of lesions is 

shown In lible 4. Users of loose snuff 

had a higher proportion. or Degree 3 

and 4 lesions (I' < 0.001). Degree 4 

Jesiom were encountered only in per~ 

sons using loose snuff. 
Clinical pading of lesionl by snuff 

brands is shown in Table S; six brands 

wen, used by 232 people (92.1%), the 

reniaifting 20 IISCd eight different 

brands. The ... rage scores for clinical 

anding were lower for the portion-bag 

brands campa,ed with the correspond­

ing loose variants. For the brands Gen­

eral and Ettan thele differences were 

111tistically Significant (P < 0.001 and P 

< 0.05, respectiw:ly). 
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Clinical snuff lesion, 3 

Among those who used loose ,null, 

112 (60.9%) regularly placed the quid 

at the same site. The corresponding fig­

!!~ for usen of portion-bag snuff was 

Table 6 shows the relative risk o t e 

in0uence of some factors on the dcvcl­

,opmeot of more severe clinical lesions. 

'.The most important factor for increas• 

,ing risk was tbe package form, followed 

by placin& of the quid, daily hours of 

use, amount, duration of regular snuff 

habit and age of the subject. 

Information on previous tobacco 

habits was available for 241 subjects, 

179 loose snuff users and 62 usen of 

portion-bags. Only four users of loooc 

snuff reported that they had earlier 

used another smokeless tobaa:o prod­

uct while 36 of the portion-bag usen 

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 

smoking habits bad in6uenced the tlif­

fercncct in clinical gradinp between 

usen of the two package forms of snuff 
was tested. Even when stntifying by 

previous smoking habits there was still 

a signilicant difference between users 

of loose snuff and portion-bag ,null in 

the distribution of clinical grading (P < 
0.001). 

Wine aodlor liquor consumption -

reported lo be rather inmqucnt, once 
a week or less in bolh groups of snuff 

-... Ten (S.4%) usen of loose snuff 

and 6 (8.8%) usen of portioa-bag snuff 

consumed wine or liquor twice a week. 
No participant referred to daily con­
sumption of wine or liquor. 

Oingival recessions were found in 44 

(17.8%) ol 247 subjects. Five usen of 

Joose snuff were excluded because of 

full upper and lower dentures. Among 

users of loose muff 42 (23.5%) subjects 

showed gingival recession., while only 2 
(2. 9%) cases were found amon1 users 

of portion-bag snuff (P < 0.05). 1ablc6 

showa the relative risk facton for the 

dlm:lopment or gingiYal recnsions. 

'Ille factor with tbc highe&t relative risk 

(8. 71) was the package form. 

Dlseunlon 

The material for Ibis study wu col­

lected from three recruitment catego­

ries. Data available on one of the 

groups, the <0n1truction worken, per­
mit some assessment of representativ­

ity. '!able 1 ahoWs the material for this 

evaluation. There are minor differ• 
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Table .l. Crou tabulation of clinical grading versu5 exposure data of,~ and portion•ba& muff. 

OinK'.alde~ 

Loose Portion~t,ag• 

I 2 3 Total I 2 . 
n ~ 10 ,, = JJ n - 130 n -11 Ill .:z J84 n• 13 11•31 

AJe, yr 40.2±8.9 34.0± 9.9 36.0±12.0 38.5±13.7 36.0±11.6 37.2±14.1 35,9±7.6 
Houn of daily 
saulf usc 7.1±4.5 9.1± 4.1 11.3± 3.4 12.2± 3.5 10.8± 3.8 8.4± 3,6 10.5±2.9 
Gramsol 
souff daily 10.6±6.7 19.3±10.4 24.9±11.8 32.6±13.6 23.6±12.2 10.8± 3,8 10.7±4.8 
Yeara with 
regular 
anuffhabit 10.5±5.7 10.3± 6.0 13.9± 8.8 14.3± 6.7 10.4+ 8.4 4.3± 3.4 2.8±1.9 

• No clinical Degree 4 lesion wu encountered among usen of portion-bag snuff. 

'Dlble 4. CJ'OS5 tabulation of clinical grading vcnus package form of snuff. 

Oinical degree 

Package form ,. % 

Loose .... If 10 5.4 33 17.9 
Poruoo-bag snuff 13 19.1 31 45.6 

Total 23 9.1 64 25.4 

lible 5. Cross tabulation of dioic:al .,.i;., venus bnnds of ....tt. 

Owal Gownd G,,.,,rwf G"""""' 

dep<e - ponloo-bag -

I 
2 
3 
4 
Toul n 
Total% 

Arithmetical mean of 
t:linical p-adinp 

5 
17 
94 
10 

126 
50.0 

2.87 

• The portion-bag plld<cd form of Ettan. 

7 3 
13 10 
10 16 

I 
30 30 
11.9 11.9 

2.10 2.50 

a,.,,,,.,,.,. 
portion-bog 

2 
8 
5 

IS 
6.0 

2.20 

4 

r. n 

130 70.7 11 
24 35.3 

154 61.1 II 

- 'lh,Ankare" - pnrtioa-bag 

4 
1 8 
9 9 

10 21 
4,0 8.3 

2.90 2.24 

Total 
n ~ 24 n-&'I 

38.1±10.4 36.9±U 

11.1:1: 2.9 10.3±3.2 

12.4± s.s 11.3±4.9 

3.0± 2.6 3.1±2.5 

Total 

r. % 

6.0 184 100 
Ill 100 

4.4 252 100 

Row All 
total brands 

21 23 
51 64 

143 154 
II 11 

232 252 
92.1 100 

2.62 2.61 

ences between included and cxduded 
subJCCIS. Data of yean with habit and 
daily grams of snuff used are somewhat 
higher within !he linally included 
group, but very similar to thole of the 
total material ('nble 2). Al could be 
expected, daily consumption of mull 
y,n lower ~ the group with mixed hab-
1u, supponmg !be validity of colleclcd 
information on lobaa:o habits. 

'nible 6. Rclalive mt of the influence of 10111e f di · · Iesiom and on gingiva.t recession1 cakulatd hu II acio_n on . ~teal grad!n& of muff dipper's .,, CIJWl5C logisbc regrcs.saon. 

~ charactcriltic:s of anuff dipper's 
~o~ used in this study were compat­
~ble with criteria ol the lour-grade din­
ical scale ~ in previous studies (6, 
7). The din,cally more severe lesions, 
Degree 3 and 4, were significandy more 
prevalent among uscn of loose snuff 
than among uscrt of portion-bags. One 
explanation for this could be !bat the 
pattern of placing the snuff quid di!-

Factor 

Pac;kaplorm 
(Loose: snuff vs ponion-bag snuff) 

Exposure dau 
PlacinJ the quid 
(nnc vs mor,, Jiles) 

Hoa11 of daily snuff use 
(I b difforenca) 

Grams of muff daily 
( I g di!ferena:) 

Years with replar snuff habit 
( I yr difference) 

AJe 
(I yr difference) 

60 

Snuff dippe,'1 lesion Gin,ivalrea:ssioo 

Relative P-valuc Relative P-valuc 
risl< risk 

3.39 0.010 8.71 0.009 

2.91 0.002 1.46 0.284 

1.13 0.018 1.04 0.471 

I.OS 0.018 1.01 0.652 

1.04 0.149 1.01 0.6n 

1.01 o.n4 1.03 0.141 

lcred. However, placing the quid on 
one site was rather more frequent 
among useB of portion-bag snuff. 

There were smne differences in muff 
expooure data between the groupo. 
While daily houn of snuff use were 
very similar. uscn of loose snuff con­
sumed a grcaler daily amounl of snuff 
and had used snuff for a considerably 
longer period. These differences are 
not surprising as a portion-bag of snuff 
contains 0.5 or 1 g. while a pinch of 

Clinical snuff ltsions S 

corresponds to an increase of the rela­
tive risk from 1.06 to 1.70 and the use 
of snuff for 1 yr compared with 10 yr 
corresponds to relative risks ol 1.04 and 
i.53. mp«tivel;. Ar. for num..~ of 
years wa • • 
(ation should be evaluated with some 
caution since the P-value is compara-­
tivcly high. The u.c of stepwiac: logiltic 
regression to evaluate the relative im­
portance of various exposure data gives 
somewhat contradictory inlonnatioa 
compared with previous studies. It 
should be stressed that this calculation 
is based on the clinical visible lesion 
and bas no implications for deeper tis­
sue changes. However. by far the most 
promotive factor for the development 
of clinically more severe lesions was the 
package fomt, with a relative risk for 
loose versus ponion-bag snurr of 3.3. 
(Table 6). This was elucid.ited by care· 
fully matching two subjects acc.ording 
to 1obaeco exposure data (Fip. 3-4). 

Alternatively, differences between 
the ,cvcrity of lhe lesions could be ex­
plained by the different oompositioon 
of tobaeco used in loose and ponion­
bag snuff. However, as shown in 1able 
5, for all three pam of products com• 
pared, the clinical lesiom associated 
wilh the portion-bag snuff w,:r,: lease­
vere. 

Ao attempt has abo been made to 
assess the importance of previou5 
smoking and alcohol habilS on the ob­
scr,cd differences in clinical gradings 
between uscB of loose and portion-bag 
snuff. There is no evidence that either 
of these factors considerably in0ucnc:ed 
these differences. 

ln previous studies~ gingival reces-
sions related to the use of smokelea 
tobacco have been observed. The pn:­
,;ent study has established clinical crite­
ria making it posMble to compare reces­
sions associated with use of snuff in the 
two different package forms. Toe pre· 
sent finding of 23.5% gingivol reces­
sions registered in users of loose $DUH is 

loose snuff probably contains J-2 g, 
and the saJes figures of portion-bag 
snuff did not increase substantially until 
the last 4 or S yr. However, as seen 
from data in Table 61be most important 
consumption factor for the develop­
ment of clinically more severe lesions 
was "daily hours of snuff use" while 
"gnims of snuff used daily" and ·~•rs 
with regular snuff habit" had compara~ 
lively less impact. For instance. a ron~ 
sumption increase from 1 10 10 g a day 

a somewhat lower figure than previ­
ou1ly reported (Jl-15), but this might 
be due lo 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 usc of portion-bag snuff is asso­
ciated with 1css severe clinical oral mu­
cosa) lesions and a lower frequency of 
gingival recessions compared with such 
lesions among users of loose snuff. 
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Histologic changes associated 
with the use of loose and 
portion-bag packed Swedish 
moist snuff: a comparative 
study 
Ande,sson G, Ax~ll T, Lanson, A: Hlstologic changes associated with the use 

of loose and portion-bag packed Swedish moilt snuff: a oompanti•e 1tudy. 

J Oral Pathol Med 1989; 18: 491-497. 

This 11udy was to identify histologic tissue changes in the oral mUCOA and to 

compare them in specimens from uscn of lOOIC can-packed and portion-bas­

packcd moist snuff. The material comisted of bioplics from 252 nogular muff 

uscn, 184 using exdltSively loose and 68 portion-bas snuff. An array of 

Slructural changes appearing in dilfcrcat combinations were identified among 

the 252 specimens. 1\vO major pattcms wen recognized baled on changes in 

the surfaC<: layer. 1)pe I was characterized by an illt:IUScd epithelial thickn"" 

with YICOlllated cells and (Tequcnt cbevron type cbaqcs. 1)pe 2 lhcn,ed 1 

nriably thickened surface layer with evidence of tcraliaization. l3ased on thc&c 

findings, 14 carefully matcb,d pain of loolc: and porlion-bag uscn were 

analyzed and compared. Loooc: snuff uaen ,hawed predominately bistologic 

1)pe 1 changes while portion-bag usen shQWCd mo,e bistologic 1ype 2 or only 

very discrete changes. 

Use of smokeless tobacco is a common 
habit in many countries. However, tbc 

products are of many different types 

( 1 ). In Scandinavia the o.-crwbclming 

majority of snuff dippen we non-fer­
mented moist snuff. During the last 

decade a new smokeless tobacco prod­
uct, portion-bag packed snuff, hu been 
introduced. Clinical changes UIOclated 

with this type have recently been de­
scribed ( 1), but no report of their hiato­

morphology has been published. 
Histologic changes seen in "snuff 

dipper's lesion" have been described in 

several preYious studies (2-12), Com­
mon are hyperplasia of the epithelium 
with large vacoulated cells, some of 
which ha•e been described as koilocy­
tosi, (12) and a cheYron type of ker­

atinization (10). In the connective tis­
sue variable degrees of inflamma1ion, 

amorphous changes. siak>adenitis and 

other degenerative changes in lip saU-

vary glands have been observed (S, 7, 

8, 11, 12). Slight epithelial dysplasia 
hu been reported but the trUe fre• 

quency is a matter of dispute (4, S, 7, 8, 

12). 
This Sludy was to identify snuff-auo­

tiated histologic tissue chan&es in the 

oral muooa and Jo compare them in 
specimens from uscn of loose can­
packed and ponion-bag-packed moist 

snuff. 

llawlalandmalhodll 

Maurial ond uomiruJlion proctdan -
The material for this study consisted of 
biopsies from 252 volunteers, all of 
whom were healthy men, r,gular snuff 

usen for al 1-1 the lost three months 
and with no other tobacco habit. For a 

detailed description of the recruitment 

procedure see ANDEUSON • A,:tLL 

(I). Loose snuff was used by 184 sub-
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Oral pathology 

Gunilla~•. Tony Ax6U' 
and».el.aluon' -ol 'OrrlSu,po,y-,,Jar.J 
-'Oal~.F-al ~-...,,..,----· 

""" ___ ,.,._ ----· --~alC)rllSUlgory 
Md 0lal -.., Focully ol Odantology, Lunc1 ~.11-2, .. , __ _ 

.._..,.,..--ts.1• 

jects of mean age 36.0± 11.6 yr, range 
l'H!O yr and portion-bag snuff by 68 

indiYiduals of mean age 36.9 ± 9.9 

yean, range 17~ yr. Uscn of 10050 

snuff consumed 23.6 ± 12.2 f)day dur­
ing 10.8 ± 3.8 h and bad done so for 

13.1 ± 8.2 yr. The correopondin& fig• 

ura for portion--ba& \ISCn were 
11.3 :!: 4. 9 r/day during 10. 3 ± 3.2 h and 
for 3.1 :!: 2.5 yr. 

At a fmt Yisit, all Sllbjects wcno ex­
amined according to a standardized 

proaram, induding questions on snuff 
habits, e.g. package form, brand, dunl­

tion of babi~ daily <011sumption and 
specified placement of the quid (one or 

more site&). A thorough dinical enm­
ination was carried out. Changes at the 

sitc(s) where the snuff was regularly 
placed were registered according to a 

four-grade clinical scale (7). 
Among use" of loose snuff. to 

(5.4%) Degree 1, 33 (17.9%) Degree 

I 
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labic 1. Age and snuff exposure data of 28 
marched subjects. 

Loose Portion•bag 
snuff snuff 

n s 14 n s 14 

Age, yr 34.7±12.1 36.9±10.0 
Hours of daily 
snuff use 

11.5± 3.4 11.2± 3.2 

Gram1 of muff 17.0± 5.5 1'.8± 4.9 
u!<ddoily 

Years with 10.3± 8.0 4.4± 2.8 
re,!Ular 
snuff habit 

2, 130 (70. 7%) Degree 3 and II (6%) 
Degree 4 lesions were registered (I. 7). 
Among users of portion-bags 13 
(19.1%) subjects ,bowed Degree I, 31 
(45.6%) Degree 2 and 24 (35.3%) De· 
gree 3 lesion,. No Degree 4 lesion was 
regi1tered in this group. The bigber 
proportion of clinically le11 acverc 
changes amon& USCB of portion..1,ags 
compared with IOOIC snuff usen was 
statistically sipiliant (P<0.001). 

Biopsy prottdMn - From the central 
part of each chanacd area a biopsy was 
taken with a 6 mm puncb using local 
anesthesia as infiltration well separated 
from the area of biopsy, The specimen 
was fixed in 10% neutral buffered for• 
malin and embedded in paraffin. Five I' 
thick sections were stained with hema• 
IOxylin-eosin and PAS. Sections were 
also stained with rhodarnine B and ex• 
amined by auoresccnt light (13) 10 
evaluate !be degree of keratiniution. 
Sections of all 252 biop,ics were exam• 
ined ligbl microscopically and com• 
pared with normal muoosa. 

H PV•immunocywchemistry - Biop­
sies showing koilocytosia-like changes 
(14) were examined immunocytochem­
ically, for the presence of HPV•anti• 
gen. Deparaffinilcd sections were in• 
Cllbated at room temperature with 
0.15% H,O, in methanol for 30 min, 
for blocking of endogeDOUS pcroxidaac. 
Following a short rinsing in pllospbate­
buffercd saline (PBS, 0.1 M pH 7.2), 
the sections were incubared with nor• 
mal goat acrum for 30 min followed by 
ovemi&ht incubation at 4"C with goal 
anti-human HPV (Dakopatts) diluted 
at 1:200or 1:400. Ncptive controls in­
cluded sections in which lhe primary 
antibody was omitted. Sections of a vi­
ral wart, run in parallel with the other 
sections, served as positive controls. 

For immunostaining, the ABC-tech­
nique was used. Sections were incu• 
bated with biotinylatcd antigoat lgG 
ror .JU. 11,-·ri - -

cubated with the peroxidase-.conju­
gated biolin-avidin complex. for 30 min 
(Vectastain). Following further PBS 
rinsing. peroxidase activity was local­
iz.ed by incubating with 3"3 diamino­
benzidine x 4 HCI (DAB 0.6%, 
Sigma) in 100 ml 0.05 M tris (pH 7.6) 
with0.01% H,O,for 1 h. Counterstain• 
ing was done with Mayen hcmatoxylin. 

Mmched pain - In the clinical eval­
uation of the material Che influence of 
package form and exposure data on the 
development of clinically more pr<r 
nounced changes was assessed by 
means of stepwise logistic regression. 
Based on this evaluation 14 carefully 
matched pairs of loose and portion-bag 
users were sclec1ed (Table I). The 
matched paired subjects used the same 
brand of tobacco either loose or wrap­
ped in paper•bags, placed in the same 
site, and they exhibiled closely similar 
patterns of snuff exposure in terms of 
hours of daily use and grams. Despite 
efforts to match for yean of regular 
snuff habit there is a considerable dif• 
fcrence between the groups due to the 
fact thal portion-bags have only been 
available for a comparatively short 
time. 1be distribution of clinical de­
grees of changes among the matched 
subjects is shown in Table 2. 

Based on findings in all 252 biopsies 
a selected number of histopathologic 
criteria (sec below) were applied when 
studying the biopsies of the 14 malchcd 
pairs in an effort to identify traits spe­
cifically related to the package fonn of 
snuff. 

Results 
Hlllolno.pwlugr of the nonnal mucou 

In the present study, all the biopsies 
were taken from the midportion of the 
changed area, corresponding to the in­
side of the upper lip, dose to tbe vestil,. 
ular fomix. According to SotaoEDER 
(15), the epilhelium of this part of the 
oral mucosa differs structurally 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 
voluminous and pale "hydrosum" 
layer, wilh large polyhedral cells with a 
very low dye affinity. These cells seem 
to have a low density of cytoplasmic 
filaments and a high densily or cyto• 
plasmic ground substance. In routinely 
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prepared sections (formalin fixation 
and paraffin embedding), lhev there• 
fore oflen exhibit a ~acuolated · appear• 

I 
tum distendum", they tend to form a 
more or less sharply flattened but stiJI 
nucleated surface layer and these cells 
are variably condensed. forming a thin 
surface layer with pyknotic nuclei (Fig. 
1). The final step of differentiation 
does not normally lead to a homogene­
ous surface layer in this part of the oral 
mucosa. 

In comparison with corresponding mu­
cosa of a non-snuff user (er. Fig. 1), an 
array of structural changes appearing in 
different combinations were identified 
among the 252 snuff users. Variable de­
grees of non-specific chrooic inflamma­
tion were observed in all cases. 1bc 
other changes have been defined as de· 
scribed below and theac aiteria have 
subsequently been applied when •••· 
lysing specific subgroups of cases. 

Changa of lhe surfoa /Qyer - 'Iwo 
major patterns were recognized. Jn 
1ype I. the surface layer had an in­
creased thickness and was compoted of 
vacuolated cells with or without visible 
remnants of nuclei (Fig. 2). Thia lea• 
ture was a commonly encountered find­
ing and was always rhodamine B nega­
tive. U was not infreciuently combined 
with a "'chevron type pattern" (10) of 
piled-up. more stained cells with more 
welJ.preserved nuclei. These chevron 
type changes ("Christmas trees") tend 
to occur in those areas of the epithe~ 
lium which cover the top of lhe connec­
tive tissue papillae (Fi&, 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 marched subje<.11 
accordiP& to clinical grading. 

Package 
form 

Ponion-,baa 
snuff 

Loose snuff 

Total 

Omical degree' 

I 2 3 TOia! 
n=2 n•9 n•I1n-28 

2 

9 

12 
17 

14 

14 

28 

• No clinical Degree 4 was encountered 
within the malchcd material. 
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vacuolated cytoplasm appearins as • 
clear rim round a pyknotic nucleus 
(Fig. 7). 
1---1 c,u../ar den,ily ~ ""'~ 

changes, the degree of vacuolization of 
epithelial cells may be decreased ratb4:r 
than increased, in contrast with wbat IS 

commonly oblcrvcd in such cban~. 
They give the impl'CSlion of an m­
cscased cellular density, partly due also 
to a better dye-affinity of the cytoplasm 
of these cells (Fig. 5). An increased 
density may also be due to a changed 
nuclcar.qtopiasmic ratio (Fig. 5). No 
distinction has bcn made between these 
two patterns but both have been rco­
ordcd as "increased cellular dcnaity~, 
Occasionally, increased density is 
mainly localized to the basal part of the 
epithelium, "basilar hyperplasia" (Fla. ', · ··

9
. ____ aot_.itomulf,...,__.. 

Fig. I. 4S.J! old 111111 • . "'{'")' wllidl muff-_._ lhoir """"'· A _.lten(iaiz,,cf llllrfacc 
to.-imidouppcrtip,ID . . ....:;.;;;co111~knodcaaclei."H,-• 
layer, with some anela<tull splila_, ~- tma! c:ollt,.,,r well-tuinedla,er bordcrins 

810111e, hislologic oi,,,nMdo,u-Otller 
observations have been made, all previ­
ously known from other 1tudia of 
changes auoc:iated with undf dipping, 
but appearing in tbe ptaent study with 
such a very low frequency, that -­
ningful interpretations wcrB difliclllt Of 
impo,oible IO mate. Among tbcsc, eo­
sinophilic leukocytes (7) were obacrved 
within the epithelium in a few cases. 
Similarly, cosinopbilic connective tia­
suc amorphous or hyaline changeS (2, 
7) could be recorded in only about 10 
cases. Salivary gland involvement (8) 
could not be recorded in a meaningful 
way, due 10 the highly variab": lnclu• 
sion of gland tissue in the biopsies. 

layer Is compo,cd <>! ~ ll'M>llcn • -· 
underlying - bllUO, x180. 

nuclei (Fig, 3). A more or leu contin­
uous rbodarnine B stain wu always ob­
SC1Ved in this layer and/or in spots -­
responding to the level of the granular 
layer. 

Combinations of 'Iypc 1 and 2 were 
ai.o identified, either appearing sepa­
rate from each other or mixed togctber 
within 1he same surface area. 1ype l 
changes combined with a thin b~· 
ncous strucrure-le:ss surface zooe. stun­
ing eosinophilic were also registered 
(Fig. 2). lbis zone always stained ncp­
tive with rhodarnine B (Fig. 8), 

Atrophy and hypaplasia - Tbis 
merely re fen to the lhicknesl of surface 
epithelium. In the photoppbicallY 
docu111CJ1ted sections (24 x 36 mm neg­
ative size), we have arbitrarlly defined 
the epithelium to be hypcrplatic wbca 
a given area could not be complcldy 
reproduced within the ~!"87 ori­
ented film rectangle at an original· x50 
magnilication (d, F,p. 1-~). Act:onl­
in&)y, and in order to piCt1lle com­
pletely a hypcrplastic epitlv:_llum_ wilbia 
the given film area, the cpttbclial -­
face had to be orientated parallel IO tbe 
short side of the film. In comparilon 
with the thickness of normal epitbe­
lium, "epithelial hyperplasia" would 
then correspond approximalely to • 
I .S-2 fold increase of thickness. 

Similarly, the epithelium bas arbitra­
rily been defined to be atrophic when• 
more or less extensive IQss of rctc pep 

,,. 

,... oblerw>d in conjunction with an 
over-all reduction of the thickness (fig. 
4), 

IIIONltd milodc ,..~ - The rate was 
rocorclcd u increUCd, when more than 
IWO mitotic f1prcs could be identified 
witbia any loc:alizod epithelial arc•. at 
high power (orig x 100), concsponding 
to a surface area of approximately 0.08 
mm1 (Fi1. 5). . . 

Koilocytosis - Vacuolated ept~elial 
cells arc common in changes 11510C1ated 
with mull dipping (Fig. 2) frequently 
resembling truly koilocytotic: cell,, 
Such -1atcd ceU. are at.o • cbarac­
teristic finding in normal epithelium of 
this part of the oral cavity (Fig. 1). In 
snuff dipper's lcsiom, vacuolated cells 
arc often found to be piled up within 
the epitllelium, sometimes eatcnding 
all the way from the surface down _10 
the basal cell layer. Problems may anae 
interprelins tbcsc cell cban~ u ~-
11111, dcgeaenlivc Of truly l<oilocyto!IC. 

In uuft changel, Y1CUOlated cells 
were clulilied a clegcnerlli,,c, due to 
the cbemlcal eldting of snuff, when ap­
pearing in continuity with the surface 
laycn and extending into lb• ~r 
epithelial laycn (Y,g. 6). A~rdingl_Y, 
cells were interpreted u l<oilocytos1S• 
like (d. 14) when appearing in small 
narrow dustcn with no obvious con· 
nection with otherwise continuous lay• 
en of dcgencntive cells. Theac pre­
sumably koilocytotic cells showed a 
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Epithelial changC$ suggestive of dys. 
plasia as defined by the aiteria of 
WHO ( 16) were observed in only • 
few isolated cases. These !indinp will 
be the subject of a separate publica· 
tion. 

___,__..., 
Koilocytosis-til<e changes were identi­
fied in 17 cases. We were however un­
able to demonSlnte conYlncingly posi­
tive HPV-antigen immunorc~vity in 
any of these biopoics, Further, none of 
these showed any dysplaaia, 

_,.. 
We were able to match 14 pain of loose 
and portion-bag snuff usera (1able 2). 
No case of unequivocal dyspluia wu 
recorded. Histomorphologic changes 
were distributed as shown in Table 3. 

All the 28 cases showed some degree 
of non-specific inflammation. but we 
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were unable to detect any clear-cut dir­
feRDCeS between the two p-oups or 
muff IISeJ'S. Cases lrilh hyperplasia and 
increased mitotic rate ~ evenly dis­
tributed between the two groups. No 
Degree • lesion came out among the 
matched cases. Whca eumined pair· 
wise, we found that within each of six 
matched pain (1-6), the clinical chang­
es ""re or an identical grade, five (Noo. 
I-SJ oC these also showing histologi• 
cally almost identical surface changes. 
In the remaining eight pairs (Nos. 7-
14), the portion-bag users showed clin­
ical changes or a low1er degree than 
!heir marched loose snqlf users. Three 
or 11,cse pairs showed almost idenlical 
surface 1ypc 1 changes (Nos. 7-9). but 

in lhe other fi•e (Nos. 10-14), biSlo­
logic surface changes differed within 
each ot the pairs. Herc, Cour or 1he 
loose snuff users showed clinical De• 
pee 3 lesions (Nos. 10-13), three of 
these having 1ypc: I surface changes 
(Nos. 10-12). In contrast, all or the five 
portion-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 epithelium. 

These findings indicate 1ha1 based on 
comparable snuff habils, loose snuff 
may cause clinically more pronounced 
changes (Degree 3) accompanied by 
hislologic 'Jype l changes. Portion-bag 
snuff, associated with less pronounced 
changes (Degrees 1-2) show more of 
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histologically 1ypc: 2 or only •ery dis­
crete changes. 

Dlecu•lon 
Snuff. as used here, causes clinical and 
histomorphologic changes of the mu• 
co ... Among these, epithelial changes 
have attracted much attention, but de· 
tailed correlative cJinicaJ~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· 
face change: 

l. A thin eosinophilic surface zone. 
with opacified cells. We interpret 1his 

as a coagulative necrosis due to ~m• 
ical etching by the snuff. It was variably 
observed in both habit groups. It may 
be misinterpreted as a tcratini%ed la~r 
but it stains negative with rbodam1ne 
B. We think that it may readily desqua­
mate shonly following removal of the 
snuff quid. Hence~ this layer is a var­
iable finding in biopsies and not related 
to any specific habit of snuff use. 

2. Vacuolization or swelling of the 
surface cells combined with aberrant 
dcsquamation causing a .. pseudohyper­
pla~a" of the epithelium. This is our 
Type l change which_ ~c interpret as 
indicative of an osmotic imbalance pre­
sumably caused by cell membrane al­
teration resulting ln 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 (o~nd ~· 
lending through the whole epttheltal 
thickness. Thus, chemical cell mem­
brane alteration by snuff is mOS;lly re· 
stricted to the surface layer1. The vacu­
olated cell surface chaD1• was occa­
sionally accompanied by the 
characteristic .. chevron pattern·. His-­
tomorphologically. this phe~enon 
seems to be the result of a persistence 
of more well-preserved cells, topo­
graphically associated with the under• 
lying connective tissue papillae (10). 
Hence. 1hesc cells may be in a more 
favorable metabolic relationship to the 
underlying vascularized tissue. 

3. The development of a keratiniied 

surface layer, as evidenced by positive 
modamine B staining (13). This 1ypc l 
change indicates an Kli,vat~ of the 
keratinization procesa 1n tb11 area, 
which is normally oon-keratinized. 
Such changes were observed in both 
l""'P" of muff usen. 

n,c crucial question is to what extent 
any ol these three surface ehan&es may 
be accompanied by serious damage to 
the underlying epithelial cell layers. 
Loose snuff tends to be more chem­
ically etching than P.Orlion-bag snuff, 
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i.e. causing more deeply-reaching c(­
fecls, resulting in piling-up of signif­
icant numben of vacuolated cells. All 
our cases of "h}'PCl'Plasia" sbowed Ibis 
characteristic cl{inge. Impeded desqua-
mation may contn e . 
ing which may perhaps be USOCIBted 
with alterations of kcratinocyte mem­
brane lipids. This may be rel~tcd to 
added rigidity and decreased fluidity of 
the cell membranes induced by tobacco 
components (17). . 

Occasionally, k:cratiniz,ation was ob­
served. No studies seem to have been 
published on the cytokeratin pattern in 
snuff-induced changes and no conclu­
sions can therefore be dnwn about the 
way in which snuff may cause such a 
change. However, based on the present 
finding, k.eratinization per st is not ac• 
companied by epithelial chan.'les other 
than those seen in cases lacking ker• 
atinization. 

GUEJt ,. Poul.SON (12) found toil<>­
cytotic changes in 26 of 45 snuff IIICfS 
and 6 or these 26 wen HPV-positive. In 
contrast to this, we were unable to 
demonstrate HPV-antigen in any of the 
biopsies exhibiting toilocytosis-litc 
chanacs. Perhaps with other techniq~ 
such as DNA hybridization. more ID­
formation car, be gained about any role 
played by HPV or other viruses in 
"snuff dipper'• lesion". 

The present study focmed oo the 
comparison between package fOIIIII 
and the 14 pairs were selected acami­
ingly. No case suggestive of dysp~ 
was found within the matched materia). 
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fig. 6. 22-yr old man wilh clillical Depoe 3 lesioa lollowiq dii>l>inl 
with loooe rnulf (16 b daily;17 f • day, 8 yr with replar11111ff llil,itJ~ 
Thiel vacoulated surface layer 11 in dira:t continuity with vacuolated =.:.~~;C::: ~J:;:'. ~~tcr bavifaa t~c 

fw. 7. 32-yr old IUD will, dioical 0c 4 faion followlni clippina 
wb loooe IUuff (13 b doily, 40 & ■ ~II )'T With repia, babitr 
lj,pe I suma: cbaage, Cf. Fi&- 2. Loc■bod ■-1 of deep ,pinousl 
ponbaal l■yw ...,... kailocylools-llte celll (arrow) - cle■dy 
t......,.•-wilb-lWfacocelll,cf.Flc-6.xtS,. 

This could pos,ibly be •"Plained by the 
fact that n:plar IOIIJ•tcnD 111uff usen 
were not included due lo the malChing 
procedure (SJ. An - mitotic 
rue wu oboem:d in ocvcral cues of 
both gro11p1 and in I few cases accom­
panied by ID inaeued cellularity. In 
addition lo inOammation tbelc were 
lhc oaly chanp found in the deeper 
msue layen. Our intetpretalion ii that 
they represent I reactive relpOIIIC to 
the swflKle cbange CIUICd by the snuff. 
The damaging potential o( snuff to the 
mucosa is however a controversial sub-­
ject, especially concerning the inci­
dence rate of preconcerous/dysplutic 
development in snuO lesions (18}. In · 
the present ,cudy we have nol yet com­
pleted our analysis of poosible irreven­
ible changes, which will require re­
peated biopsi ... 

lo • previous study, based on a clin­
ical gradi1>g system (l), loose anuff wu 

Fft. 8. ◄ l·yrold DWI willl c:llnic:al Depoe 3 lcsioa followin1 dippins witll ,.,...,.., peoted 
soull (7 b dally, 12 1 • day, 10 yr with regular ballic). Slightly rwllca, opocilied, rboduliae 
B-oe1ativ,: ,..,_ laycr. lncreuccl density ii oboervecl in basal p■rtS of q,ithetium, "buil■r 
b)'J>Ol1Wia". XlllO. 
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Table 3. Matched pain of snuff users. Histologic changes defined 1ct0rdin1 to text. 

HiJtomorphology of snuff k.sions 49'7 
muff. A clinicaJ - pathological study. 
M<d /'rO< 1965; 11: 531-7. 

Pair Accession Surface Hyperplasia (H) Mitoses Cell Clinical 
tJ'~. No.I l~y!:r" iltrophy(A) de.Mity1 dearcc 

6 

10 

II 

12 

13 

14 

018 
243 
062 
278 

061 
364 
041 
353 

017 
244 

037 
252 

014 
378 

031 
292 

056 
m 
(1.1.) 
318 

074 
31◄ 

OS4 
279 

031 
2911 

Ot!O 
33-1 

1 
1(2) 

I 
1(2) 

2 
I 

1(2) 
I 

l 
I 

2 
I 

2 
I 

2 
I 

N 
2 

N 
2 

+ + 
+ 3 

H 3 
3 

H 
H + 
H + 

+ 
A 

+ + 2 
H 2 

2 

H 3 

H 2 

+ 3 

+ + 2 
3 

+ 2 

H + 3 

A 2 
3 

H 

+ + 

1 fine case in each pair uses portion-baa Sft:Uff, sceood cue k>01C muff. 
'(2) 1yPe 2 praent in addition IO prcdonunant prcKIICC of 1i'1>< I. 
,N=nonnally-lookin& mu~- . . 
'+ includes basilar hyperphma and/or generally mcreued dermty • 

found to be associated with • higher 
frequency of clinical Degree 3-4 lesions 
than ponion-bag packed snuff. In the 
present study, having marched I"': 14 
pain with respect to amount and tame 
of exposure per day of snuff, we found 
that clinical Degree 3 lesions were pre· 
dominantly found among the loose 
snuff use,.. These .,ere predominantly 
associated with histologic 'fype I chang· 
es with osmotically swollen ccll1. 
Among lbe portion-bag uscn, we 
found a tendency to e,hibit 1)'pe 2 
changes, wilh evidence of kentiniza· 
lion. Inrorestingly. all of 1hele type 2 
changes were associated with clinical 
Grade 2 lesions. lllkcn together, these 
findings indicate that portion•bag 
packed ,nuff resulis in l<:ss pronounced 
changes to the oral mucosa than loose 
snuff, but in the present study we ~e 
been unable to selectively study the cf­
fects of differences in habits. Further 

studies are in progress to elucidate this 
problem. 
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Impact of consumption factors on 
~ H ms 
moist snuff users: a histologic 
study 
Aodemon 0, Axtll T, Larsson A: Impact of consumption facton on soft tissue 
changes in Swedish moist snuff usen: a bistologic study. I Oral Pathol Med 
1990; 19: 453-i. 

The purpose of this study was to analyz,: the relative importance for hlstologic 
changes of the oral mucosa of 1ucb consumption facton as years wi1b rqular 
snuff use, houn and grams of daily muff ux. The material consisted of biopsies 
of M:!ected cases (two groups) from 252 rtgUlar snuff uscn of whom 184 u,ed 
exclusively loose and 68 exclusively portion-bas packed snuff. Group 1 comprised 
8 pain of loose snuff users with Jars• differences (14-45 yr) in terms of yean 
with regular habit. Many yean of snuff use did not pc< se ,com to result in tissue 
changes which significantly differed from changes seen in subjects with onJy a few 
years of loose snuff use. Group 2 included S-10 subjects showing the iowest and 
highest daily consumption of loose or ponion-baa packed soutr. Among thOSC' 
with a low daily consump1ion, portion-bags seem to be related to lea pronounced 
changes than loose snuff High daily snuff use was associated with relatively 
somewhat more pronounced epithelial surface changes but hi&toJogic difTercnces 
between the two habit groups were difftcUlt to identify. 

It is well known that snuff causes 
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changes of the oral muoosa, and that Table 1. Ap and muff exposure dala of lludy population 

Total 
•=lS2 

the clinical appearance may vary with 
ditTerena:s in consumption facton 
(1-3). Reocntly it was found by means 
of step-wise losistic regression calcula- Mean ,p, yr 36.0± 11.6 J6.9t9.9 36.3± 11.2 
tion that both the fonn of thc snuff _Raap,_;_;rr __________ 1 _______ 11_-66 _____ 11_-111 __ 

(IOOJe vcnus portion packed) and the HOlltlofdailymulT- lD.1±3.1 10.)±3.2 t0.6±3.6 
placement of the quid (one site venu, GhJlllohnulTmed daily 23.6±12.2 11.3±4.9 20.3±12.0 
multiple sites) had a relatively sipifi- y .. .,with,-larsnulfhabit 13.1±8.2 l.1±2 . .l 10.4±1.4 

cant impact upon the clinical appear• 
ance of the mucosa! changes. Number 
of ycan with regular snuff habit seemed 
to have less impact than daily exposure 

Table 2. Bight matdvxl pain oC lo0IC muff uscn accotdina to daily consumption and with 
la,ae chuatioll dilTm,ixa 

Comumptioo Pndominanl -· Clinical hislOlopc to snuff in tcnns of hours using snuff Pair 
daily and grams of snuff used daily (4). No. In other previous studies (5, 6)'thcsc ____ .:..._; _______ _;;:_;:_ __ _; __ ;:_ _ _;;.;___ ~.yr No. Year lfd,.y h/day dearcc type 

51 321 20 12.5 2 l I 
factors have been applied lo a simple 
cumulative snuff exposure index based 
on the assumption that each of the indi• 
\lidual consumption facton has ao 
equally important influence on the de­
velopment of the oral lesions. This has, 4 

howe\lcr, not been clearly \/Crified. 
The purpose or the present study wu 

to analyze the relative importance or 6 
consumption factors. such as ycan with 
regular muff use, houn or daily snuff 
Ille and grams of snulT used daily on 
the histologic change, found at the site 

46 
JI 
21 
50 
25 
41 
39 
66 
27 
41 
20 
60 
26 
63 
45 

71 

310 3 
354 20 
399 I 
246 35 
271 4 
272 17 
m 3 
239 50 
224 s 
234 25 
349 s 
241 40 
364 5 
306 40 
266 6 

12.5 4 \ nonnat 
14.3 6.l 2 2 
14.3 l l 2 
12.5 1 2 I 
12.5 6 l I 
16.1 10 l I 
16.7 9 J I 
25 10 J 2 
25 10 l 2 
20 ll J I 
20 13 l I 
25 ll l I 
25 13 l l 
33.l 14 l 2 
33.3 14 l I 

I 
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!t, ~ pm ~ 3 (aa:. Na. 246, 'Jobie 2). SO-yr-old man 
yr willl ......,~t2).~I ~-.,_!'!~.?.!' daily, 12., I a day, 3' 
cc1la. • • • .,..,. -.-wath vacuolaltd 111rface 
·no,.:..=. acotic, eminopllilic ,_ .., ... (am,w) aad a llligl!I 
I ID- liMue. Thie biopoy sbowod increuod mi-

d
lOcic ~ i.. on dy,pluia, ct. 1'1,- 2 (or -poriso• wir.11 lllort 
urabon. >e 200. 

r_,.. 2. Matdied poi, No. 3 (acc. No. 278, Table 2). 2S-:,,-old 11111D 

Mr.II,• cliaal dern;e 3 lesion 0- mllfl; 6 h daily, 12,j I a day, 4 
yr Mlh repJa, hebit), Type I eo,f..,. che•I"' wllll YaCUOlatod c:eUa 
combilled .~ 1mr,mr1C&11t connodiYe blRJe inllammalioa. No m­
enuod autoUc rate, no dyapluit.. a. Pia. l ror eomparisoa witb. 
1oac duradoa. • 200. 

wbr:R the mulT quid wa, regularly 
placed. 

Malerlal and mefllodl 

cation, other tobacco habilS and alcohol 
consumptiou. A can:ful clinical exami­
nati~n was carried out including rcgis­
trauon of snuff dipper's lesions classi-

fiod according to a fo!ll' grade clinical 
scale (7). 

From the oontral part of each 
cbangcd mucosa! area a biopsy was 

lochlded ill the study w= 252 healthy 
IDCD with I tesular snuff habit for at 
least the last 3 months and with no other Table 3. Selected cases with low daily consumption of portKN'.1-bq packed and loose muff 

currcot loboa:o u.so. For a dctailod de­
lCriptioo of the recruitment procedure, 
sec ANowooN A Altm.l. (4). AF and 
souff expneurc data arc shown io Table 
I. 

All subjects ""'"' csllcd to a dental 
clinic and uked about type and brand 
of snuff ueod, ycan with snuff ussge 
daily use in tenm of boura and ~ 
llllCI wbetber they plaa,cl the snuff quid 
at one or more sitna. Further qucotions 

were asked about ICllCfal health, medi-

Type 

P·ba& 

Loose 

""'· yr 
43 
66 
33 
40 
48 

37 
32 
33 
4-4 
33 

72 

Accession 
No. I/day 

009 B 
020 u 
Oll 6.9 
030 S.3 
048 6.9 

217 7.1 
274 l.6 
339 7.1 
281 6.7 
211 7.1 

Couumptioa Clinicel 
b/day yr <lep,,e 

l I 2 
l 7.l I 
l.l 2 I 
l 4 2 
7 9.0 I 

2.l 10 2 
I 16 I 
3-' 13.l I 
s.o 10.0 3 
6.0 II I 

Fil, .3. Low consumer of portion-big packed snuff' (acc. No. 030, Table 3). ~yr.old man 
with a clinical dcpcc 2 lc:aion (S h daily, S.3 g a day, 4 yr with rc,uf■r habit). Close-to-oonnal 
surface epithelium. The surface layer is eosinopbilic with pyknoric:: nuclei but wilh DO evidence 
of keratinization (rhodamino B neg.), A sli&bt ckgree of intlammadon in connective tissue. 
No jncrusc4 mitotic rate. CT. Fii- 4 ror comparison with low consumption of loose snuff. 
x 190. 

taken with a 6 mm punch instrument. 
The tissue was fix.ed in 10•1. neutral buf­
f cn,d formalin and embedded in paraf• 
fin. Five micron thick sections were 
stained with hematoxylin-eosin and 
PAS. Sections were also stained with 
rhodamine B and examiood by Ruores­
ccnt light (8) to evaluate the desre< of 
k.cratinization. 

order to evaluate the relative import­
anoo of dlll'&tion of snuff habit(numbcr 
of years). Based on close to equal daily 
OODIUll'lption (houn/day, grams/day) 
aod large differences in 1enus of yean 
with regular habit (range differences 
14--45 yr) we wen, able to identify 8 
pairs according to Table 2. No portion­
bag users wore included because of lack 
of cues fullmling our criteria of long 
duration. 

G,""P 2 - These patients wm, select­
ed from the lotal material of 252 sub­
jects with the purpose of ewluating the 
relative impact of daily C011Sumption 
factors (ho!ll'l/day, grams/day). Based 
ou the findings obtained in Group I, 
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these patients were sckctcd irrespective 
of years with $nuff habit, according to 
the foUowing. From the loose and porti­
on-bag ~rs, respectively, the_S-10 sutJ: 

ly consumption were selected. The con~ 
sumptioo data of these four categories 
arc summarized in Tables J and 4. 

RHUl19 
Many n. few JHl'a of loOM aNdf UM 
(G,_1) 

Data of the eight pain are summ•· 
rized in Table 2. In three of these pain 
(Nos. 1-3), all the six patients had a 
daily snuff eonsumption of uo more 
than 7 h, the correspooding figlll'C I» 
ing 9-1$ h for the remaining five pain 
(Nos. HJ. Clear-cut histologic differ­
ences betweca the individual cases of 
each ,eparatc pair were difTICUlt to 
identify io the biopoi<s. The different 
types of surfaoe chaop (lypc l, 2) 
were evenly and seemingly randomly 
distributed among the subjects. with 
the type I predominating. Four of five 
cases of epithelial hyperplasia ap­
peared within two of the matched 
pairs (Nos. 3 and 7) and they all 
showed the typical type I surface 
change (Figs. 1-2). There WllS a slight 
difference: in mitotic rate between aub­
jects in some of the matched pairs. 
wilh five (acc. Nos. 321, 354,246, 234, 
248) of seven such cueo (also acc. 
Nos. 292 and 364) being long-time us­
ers. Notably Ctllle No. 292, with ouly 
a 3 yr history of muff use showed an 
increased mitotic rate whereas it 
matched case No. 272, with a 17 yr 
history, showed no such chaoge. Nei­
ther did cases Nos. 306 and 239, with 
a 40 and 50 yr history, n:spectivcly, 
show any increased mitotic rate. lo 

Sections of all 252 biopsies -e ex­
amined light microscopically. An array 
of structural changes appearing in wry­
ing combinations were identified among 
which, "type I" or "type 2" surface 
changes were characteristic findinp (9). 
In type I, the surl'aoe layer is variably 
thickened, combined with vacuolated 
cells and often showing "chevron-type 
patterns". This feature is commonly cn­
count~ in snuff dipper's lesions (10) 
but occasionally 1ype 2 changes appear. 
They are characterised by a variable de­
gree of keratinization, as evidenced by 
an eosinophiJic and a more or less con­
tinuous rhodamine B stain (8). 

Table 4. Scfo:tcd casa with h1jh daiJy consumption or ponion•baa packed and loose snuff 

Two main groups both including only 
subjects placing the quid at oue site, 
were selected for the present study. 

This Klection was made by one or 
the authors (GA) and lhe microteopi<: 
examinations by another (AL). The his­
tologic analysis was carried out without 
any infonuatioo available about the 
subject's tobacco consumption patterns. 

Gf'f>llp J - These patients wm, eclcct­
cd from the 184 users of loose snufT in 

Type 

P-ba1 

Loooo 

Ap,yr 

42 
44 
34 
37 
JI 
44 
39 

24 
41 
34 
51 
38 
60 
2' 
39 

73 

Acc:cuion 
No. g/day 

017 24 
023 16 
061 24 
OU 16 
063 16 
066 24 
070 16 

286 ll.l 
340 66.7 
343 50 
264 25 
249 50 
248 2S 
316 50 
384 66.7 

Consumption Clinical 
h/day yr degree 

17 6 J 
14 I.S 2 
13 s J 
13 s 2 
13 I 2 
13 I 3 
13 I 2 

16 9 3 
16 21 3 
16 17.l 3 
17 30 4 
IS 16 ) 

ll 40 3 
ll 12 3 
ll 24 3 
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Ff6. 4. Low <OD1umer ot 1oooe mutr (aa:. No. 211, Table 3). 44-yr-old man with a climcal 
degroo 3 looioa (5 b doily, 6.7 s ■ day, lO yr with ,.gular habit). Close-to--...l ,unac, 
,pilbelium. A thin eosillophiJio ,urface zooe la<b e>idcnce o( ltctatinization (rtiodami .. D 
nq.). A l'cw inflammatory cdk in connective tiauc. No incrcucd mitotic rate. Cf'. Fi1. 3 for 
compariaoo with low consumption of PortiOn•bal packed snuff. x 190. 

cues No<. 234 and J'4 a slightly in­
creased cellular density WU found. No 
case sugacstive or dysplasia (cf". 8) 
could be demonstrated in any or the 
16 cases. 

From thae findinp, we conclude 

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

74 

High va. low dally -mptlon ol -
-~ padrad-(a....," 

snuff- Five cases were identified, using 
8 g snuff or less for no more than 7 h a 
day (fable 3). Three or these five had a 
close-lo-normal surface epithelium (Fig. 
3). One had a well-developed type I 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 loost muff- Five 
cases were found using 7.1 g or less for 
oo more than 6 h daily (fable 3). All of 
these five showed a thin. homogeneous 
eosinopbilic surfaoc zooe (Fig. 4). Two 
of them were combined with a thin type 
I change. No case with increased mitot­
ic rate was recorded. 

Hilh co,u,unptian of por1ion-ha6 
pac/ctd snuff - Seven cases were iden­
tified, using 16 g snuff or more for at 
least 13 ha day (Table 4). Five of these 
had a typical type I sunaoc cban&e, be­
ing prominent in thret and less extensive 
in two (Fig. S), but non, of the five 
showina hyperplasia (9). Two of the sev· 
en cases &bowed a type 2 change. An 
increased mitotic rate was found in si,i, 
ca.,es. 

High consumption of looJt s•ufl -
Eight cases were identified using 25 g or 
more or loose snuff for at least IS h a 
day (Table 4), One case showed type 
2 and seven the typical type I surface 
change, bein& prominent in five and ac· 
companied by hyperplasia in four (Fig. 
6). One of the two cases, showing a 1 ... 
prominent type I change, alao had aRaJ 
oftyp, 2. This case (acc. No. 264, Table 
4) was Ilic ooly clinical crade 4 case, 
and wu interpreted as suggestive of 
dysplalia abo showing an increased 
density and increased mitotic rate (Fig. 
7). The latter was also being found in 
five morc of the eight cases. 

In summary, in comparison with low 
consumption, high daily consumption 
or portion-bag packed or loose snuff 
results in more pronounced surface cpi· 
thelial changes. Predominant among 
these are the appearance of type I 
chaop, with swollen cells variably ac­
companied by a thiq necrotic surface 
zone, and with an increased mitotic rate. 
Among those with a high consumption 
histologic differences between the two 
snuff habit groups were diffJCUlt to iden­
tify with the exception of a single case 
using loose snuff. Among those with a 
low consumption, portion-bag packed 
snuff tends to cause less changes than 

-):-tt1~ 
~ ... -_ 

;~•Q{.)' 
1'.7_· 

'?" 
Fig. 6. High consumer 

. of loose snuff (acc. No. 
:, 241, Table 4). 60-yr-old 
~ man with a clinical de­
.·,~ p J lesion (ISh daily, 

· i., 1 ada:)',-40yrof,qu-
lar habit). Prominent 
type I surface change 
willl swollen cells ( .. h)'­
peri>luia") and mdencc 
of chevron-pattern, also 
accompanied by an in­
creased mitOlic rate (not 
illustrated) but no dys­
plasia. A moderalc dc:­
arce of inflammation in 
connective tissue. for 
comparison, er. Fig. 
4-k>w comumption or 
lootc muff and Fig. 5• 
high consumption of 
portion-baa packed 
snuff. x 200. 

;~:;)t::,;,::.: <v;';~ -:":~;f:'.~·-~.,-- : .-c• 
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loose snuff. Only one case suggestive of 
dysplasia was recorded in the sub­
groups. 

Dlscu11lon 

Supponing previous findings i~ the clin­
ical part of this study, it was difficult to 
clearly identify definite histomorphc,. 
logic differences in biopsies taken from 
subjecu with a long history (17-SO yr) 
comparod with a short history (I~ yr) 
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 loos, 
snuff, 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 Jong duntion may not be a 
decisivt factor for the d,velopment or 
this particular change. 

In order to further analyze the impact 
or daily consumption upon tiss~ 
chan,cs, cases were selected based on 
low (less than 6-7 h/day) and hi1h 
(more than I J-17 h/day) consumption 
of each type of snuff. The differences i_n 
tissue reactions between users or poru­
on .. bag and loose snuff which we idffl. 
tilicd in the low consumption groups. 
were no longer observed between the 
high consumers, with the exception of 
one single case using loose snuff and 
also c:.:hibiting: the only clinical degree 
4 lesion of this selected material. The 
present findings clearly show«! that 
tissue changes (evidence of surface etch­
ing with development of type I change; 
mitotic rate) were more pronounced 
among subjects exposed to snuff for 
many houn daily in contrast to a few 
houn daily. 

Fi 7 High consumer or loose snuff (acc. No. 264, Table 4) . .57-yr-old man with a clinical 
de~r~ 4 lesion (17 h daily, 2S g a day, 30 yr with re&':'1&' habit). if: 1 ~n~

1
2 
s=~h~::;, 

are accompanied by slightly icrelular rete- Pfll· An ,ncreued CC nst Y P I reat.ed 
part of cpithdium accompanied by evidence or loss of cohesion (arrow) u well as !IC 
mitolic rate (not iliustratal} and conno:tive tissue inf1amma1ion. These chanacs were intcrpre. 
ted as suggestive of dysplasia. x 190. 

In a recent clinical study (4), it was 
suggested that years with regular 1111_uff 
habit as compared to daily consumption 
had a rather low innueace oo the devel­
opment of changes in lhe oral m~ 
associated with snuff use. Thus, a sample 
cumulative index, as used in a few previ• 
ous studies (S, 6), may not truly reflect 
these changes. This conclusion was 
further supported by the present histo­
parhologic study, based on the same 
material as the clinical study referred to 
above. The daily but intermittent use of 
snuff causes a mixed tissue reaction of 
injury and repair. Hence, the tissue res-­
ponse observed at any given time must 
be a result of the combined effects or 
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 modi(icd by the duration, i.e. 
the number of years with regular snuff 
habi1. 

eco e 
following a certain snuff habit is rather 

consisttnl and predic;table, being predo­

mma1ed by surface etching. Isolated 

cases will however always appear show• 
ing a sligh~y aberran1 li.,sue respon,c 
such as our acc. No. 264, a heavy con• 
s~r of loose snuff, showing the only 

clinical degree 4 lesion of the pn:sent 
study (Fig. 7). It is tempting 10 believe 
thal 111Cb aberrations may be relalcd to 

an individually variable capaci1y of the 

mucosa to repair and RCOver from the 

snuff-induced cbanp. Such a capacity 

seem, to be litllo influenced by many 

years of regular muffhabiL Rather our 

praent lindinp indicate that a decisive 
factor may be the daily c:oDSUlllption. 
The bistoloJY of pooaible ilnparablc 

changes among muff u..rs has however 

no1 been very well characteri2ed, due to 
lack of experimental data. Such studies 

may require r<pcalcd biopsies and are in 
progress as psrt of the current project. 
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Reversibility of snuff dipper's 
I ·1u1 

users: a clinical and histologic 
follow-up study 
Larsson A, Axel! T, Andersson G: Reversibility of snuff dipper's lesion in Swedish 

moist muff users: a clinical and histologic follow-up study. J Oral Pathol Med 

I 991; 20: 000-000. 

The purpose of mi, study was to as,ess possible reversibility of oral mucosa! 

changes, usocialed with the use of Swedish moist snuff, after change of habit. 

Biop,ies from a total material of 252 regular anuff u,crs, 184 using loose snnff 

and 68 using ponion-bag packed snuff, wm ,crecncd micn»copically to identify 

histopathologic epithelial changes in addition to, or differing from, those generally 

,een as a resull of snuff ose. The main basis for selection of those variables were 

the cri1eria or epi1helial dysplaaia u defined by WHO and the eight histologic 

features, which have been reported to be the most important discritllinaton to 

separate cases with leukoplakia that subocquently developed carcinoma, from 

those !hat did not. Twenty-nine subjecu, 3 showing Degree 2 lesions, 21 Degree 3 

lesions and 5 Degree 4 lesions, all of tbem loose snuff users wm identified. All 

the 29 users were re<xamincd clinically and histologically after 3--o months. 

The rebiopsy was always secured from the same mucosa.I area as the original 

biopsy Al follow-up, 20 subject, bad cilher nopped their snuff habit or changed 

to portion-bags and changed placement or the quid. All of them showed a heahhy 

mucO&a at the previous biopsy site and normal tissue in the histologic exautlnation 

of the n,biopsies. Seven ,ubjccts had changed to portion-ball and variably 

reduced their daily exposure to snuff. At follow-up they presented wi1h le,s 

pronoun~ clinical changes and the rebiopsies showed evidcne< of reduced 

epithelial changes. One major conclusion from Ibis study is !hat tissue chan&es, 

clinically a, well as his10logically, are reversible following cc:saation of snoff habil. 

Thi, statement is also valid for such parameters used 10 define dyspla,ia which 

may occasionally occur in snuff dipper"s lesion. 

It i, frcquenlly staled lhal the habit of 

snuff dipping is hannful to the oral 

tissues. The question of whether muco­
sa! changes caused by ,nulT show histo­

logic features of d)'lplasia or carcinoma 

is, however. a matter or dispute. Thia is 
bccaose it is not known to whal extent 
the parameters usually used to 'define 

dysplasia (I, 2) occur in li,sue alter· 

ations observed in snuff dippers, often 
referred 10 as snuff dipper', lesion. 

Furthermore, if parameters character~ 
istic of dysplasia arc found in ,nulf dip­

per's lesion, it is not known wbecher or 

not the presena: of these parameters is 

predictive of carcinoma. 
This dispute may be due to lack of 

experimental data or to ill-defined speci­

fications oflype of tobacco (3). A com­

plicating factor may be a lack or consen­

sus re1ardin1 the crit<ria, as well as the 

use of lhc term dysplasia. For example, 

l(AtJQ,\11. ti o/. (4) equated dysplasia 

with "premalignanl le.lion" using micro­
scopic features acccpled by WHO ( I) 

as the dcterminin& criteria. They noted 

that 90.9'/4 of their selected cases dem· 

onstrated "epithelial d)'lplasia" at the 
site of tobacco placement. No follow­

up data were, howevcr, provided. Con­

versely, SIIJ11f tt o/, (5) examining 

15,000 snuff usen, found that none of 

IS7 biopsied patients with clinically 

dcteclcd mucosal change showed ,igns 

of dysplasia or carcinoma aft,r S ycan 

of follow-up. or these I S7 case1, I 28 

were followed for another 4.5 yr, bul 
no patient showed signs of dysplasia or 

malignancy (6). SMITH et ol. (5) conclud­

ed that tbcr< was no n:liable data point• 

ing to the ability of unburned tobacco 

to cause oral neoplasia. They further 
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stated that without well-documented 
clinical scudics or experimental cvi~ 

dcnce, many writers and clinicians seem 
to accept an association between mouth 
cancer and long-term muff use. It seems 
tha1 mis 20-yr-old statement is still val­
id, al least with respect to the types of 
snuff consumed by the Swecmh c:om­
muni1y (about 4500 tons a year by 

about 800,000 individuals). Ho-, it 

is well recognized that mucosal ch•DFI 
r,gularly occur in snuff dippers, (7, 8), 

but our knowledge about the biologic 

nature or behavior of such chanp is 
timi1ed. 

The purpose of the present study was 
lo assess the possible masibility of 

lesions after change of habil ia cues 
originally showing some, but not all, of 

the parameters of dysplasia, by examin• 
ing follow-up biopsies. 
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Material and methodt 

· ·na; matcriai consisted oibio -
sics from 252 healthy men wit rcgu ar 
use of non-fermented Swedish moist 
snuff for at least the last 3 months and 
with no other current tobacco use; 184 
used loose snuff and 68 used portion­
bags. For a detailed description of the 
material see AND£RS!ON & AxtLL (7). 
The histopathology of those biopsies 
has been generally characterized in a 
previous publication (8). In short. the 
biopsies were found to present a fairly 
consistent pattern of changes. Among 
the loose snuff usen. predominantly 
'"type I .. surface changes were found. 
featuring non-kcratinized swollen sur­
face epithelial cells with or without a 
chevron-type pattern as well as an ac~ 
companying cosinophilic surface I.ayer 
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 
in.,ariably with connective tissue in­
flammation. Similar changes could be 
detected among the users of portion-

bag packed snuff. "Type 2" changes, 
characterized by a keratinizcd (rhoda­
minc B posjdve) surface fayer, were 
more o en reco among 1 -

bag users than among loose snuJTu.sers. 
In the present study all the 184+68 

original biopsies wen:: screened micro­
seopically with the PUIJ>OSC of identi• 
fying histopathologic epithelial changes 
in addition to or differing from those 
generally seen as a result of snuff use as 
described above. Twenty-nine subjects, 
all of them loose snuff u,crs, wen: iden­
tified. The distribution of clinical grad• 
ing was: 3 cases showed Degree 2 
lesions. 21 cases Degree 3 lesions and 
5 cases Ocgm: 4 lesions. For detailed 
information on consumption and clin­
ical grading see Table I. AD the 29 snuff 
users were re-examined clinically after 
3--6 months, following etTons to have 
them stop, or at least change their habit. 
The biopsy for microscoplC re-evalua­
tion was taken at least 6 months after 
chanae of habit and was always secured 
from the same mucosal area as the origi­
nal biopsy. As a group for comparison, 
5 loose-snuff users were selected based 

Table I. Age and sn1.1fT exposure data of 29 follow-up cases 

Gruup 

Cases for 
comparison 

Acceuioo 
No. 

264 
255 
212 
369 
268 
204 
331 
2()9 

216 
284 
281 
343 
345 
365 
388 
386 
221 
366 
248 
291 
314 
363 
317 
384 
314 
245 
315 

238 

313 

226 
338 
351 
229 
289 

Age 

h/day 

51 17 
29 JO 
23 5 
27 11 
28 14 
10 14 
21 8 

34 12 
25 6 
49 15 
2S 14 
34 16 
26 7 
21 10 
40 10 
32 13 
21 10 
47 12 
61) 15 
41 13 
54 15 
42 1 
JO 15 
39 IS 
33 8.S 
22 J 
29 II 

23 10 

48 16 

39 12 
SI 14 
29 14 
47 16 
S8 12 

Consumption Clinical 

I/day Yr 
llcgRC 

25 JO 4 
33.3 JO 3 

9.1 8 4 
6.2 6 3 

28.6 10 3 
12.S 8 4 
33.3 3 J 

40 17.5 4 
14.J 5 J 
16.7 14 3 
2S 12 3 
so 17.5 3 
16.1 II 3 
25 J J 
12.5 12.5 J 
40 II 4 
28.6 8 3 
12.5 ZS J 
25 40 J 
33.J II 3 
25 5 3 
8.3 JO 2 

so IS J 
66.1 24 J 
20 3.S 3 
12.5 J 3 
16.7 II 3 

20 2 
25 

25 20 
40 7 
25 13 
25 29 
25 12.5 
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darninc B or Congo Red. 
In the microscopic re-examination of 

the 184+68 original biopsies, a group 
of cp1thehal changes were identified in 
some of the biopsies.. including various 
combinations of increased mitotic rate 
in=ased cell density (including "basil.; 
hyperplasia", 8) and Joss of cell cohe­
sion. Some other slight changes, includ­
ins tho criteria of epithelial dysplasia as 
defined by WHO (I), were also ob­
served. In order to determine their signi­
ficance. an effort was made to assess 
subjectively the absence or presence of 
a number of diffemit variables, which 
have been deemed important in previ­
ous. snuff-related studies. The main ba­
sis of selection of these variables was the 
eight histologic features, which K.aAMEJ. 
(9) reported to be the most important 
discriminators to separate cases with 
leukoplakia who subsequently devel­
oped carcinomas, from those that did 
not. The paramcten KR.AMER. suggested 
were used with slight modifications and 
additions, u follows: 
l Abnonnal mitoses in the stratwn ha­

sale and/or spinosum, and/or an 
overall increased mitotic rat~ as de­
fined previously (8). 

2 Disturbance of polarity of basal eells, 
in which the long axis of the cdJ.t is 
no lonaer clearly perpendicular to the 
basement membrane. 

3 Nuclar hypen:hromatism, with few 
or groups of cells, mostly bual, stain­
ing more intensely than neigbborinl 
cells. 

4 Ru...,11 bodies in the lamina propria. 
5 Enlarged nucleoli. 
6 Pleomorphism, with variations in cell 

and nuclear shape. 
7 lntraepithclial keratini,.ation. 
8 Loss of epithelial iotenxlluJar cobe­

sioo, with or without accompanying 
inflammation. 

9 Basal cell hyperplasia with an in­
creased thickness of the basal cell lat­
er resulting in "incmued density" (Bi 

In addition to theso variables, oooino­
phil infiltration was recorded. _as a pos­
sible potent mediator of tissue damaP 
( I 0) and thereby a possible contribul« 
to l055 of interccllular cohesion (p. I 
above). The degree of hyaline ,;bange in 
the lamina propria was also n,corded to 
seeJc a possibl• relationship with any ol 
the other variables included in the study. 
Based on recent reports of pouible 
disturbances of the mitotic process by 

Table 2. 29 follow-up easel. Histolo&ic changes defined accord.in& to tcxl 

lncrea,cd 
A<o<SSion mitolle 

Group I 264 + 
255 + 
212 + 
369 + 
268 + 
204 + 
331 + 

Group 2 209 + 
216 + 
284 + 
211 + 
343 + 
345 + 
J6S + 
388 + 
386 + 
221 + 
36' + 
248 + 
291 + 
Jt4 + 
363 + 
311 + 
Ji4 + 
314 + 
245 + 
315 + 

Group 3 238 

Group 4 313 

Ca= for 226 
comparison 333 

351 
229 
289 

tobacco treatment (II), binudeate spi• 
nous cells were recorded. Biopsies were 
arbiuarily reprdod as positive, if at 
least two bioucleate ceO. could be found 
within the confines of any individual 
rote peg. 

Losioi 
cohcrion 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

Ra1111ta 

Jncrcaacd 
C1Cllula1 
dai,i1y 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Ewi;:;oph:l 
infiltralion 

+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 

All the 184+ 68 original biopsies 
showed some dearcc of inflammation in 
the connective tissue. A few (ride infra) 
showed hyalinc cbanp,, which was Con-

Revers;biJity of snkff lesions 3 

go rcd/amyloid negative. No cases with 
binucJeate cells. abnonnal mjtoscs, Rus­
sel bodies. intraepitbclial kcratinizatioo 
or prominent nuclear h~omatism 

some degree of nuclear enJargcment, 
with visible nucleoli. Only occa5iooally 
a case with a slight degree of plcomor• 
phism or some loss of basal cell polarity 
was observed. The bi&topatbolosic 
fiodin&S of 29 loose snuff uscn exhibit• 
ing in their original biopoia some de­
gree of epithelial change in addition to 
what could be generally obKrved II • 
iesult of snuff uae (p. 1-9 above), is s11m• 
marized in Table 2. Among portion-ha& 
snuff users, no cases showing corre­
sponding changes were found. Based OD 

the findings, we ar!Mtnrily subdivided 
the 29 loose snuff users into four sub­
groups for re-biopsy analysis, aa fol· 
low,. 

Group I - Seven cases, which all 
showed a combination of an increased 
mitotic rate, incrca.scd ~U density and 
evidence of lou of cohesion. Six or these 
showed cosinophils and four had by•• 
tine changes in the laminl propria. Four 
of them (ace Nos. 264, 255, 212, 369) 
had given up the snuff habit at follow­
up and showed a healthy mucosa at the 
previous biopsy site and normal tissue 
in the bistologic examination of the re­
biopsies (Figs. 1-3). Among these four 
was the only case (ace No. 264, Fig. 2) 
exhibiting a clinical Dqree 4 lesion in 
our previous study of the impact of con­
sumption factors (12). Among the re­
maining three cases, one subject (ace 
No. 268) had exactly the same habit at 
tho follow-up, again preseotiDJI with a 
clinical Degn,e 3 lesion and with an un· 

Flf. J A, II. (Aa: No 212). 22 yr old man wilb diaioal l>clJOC 4 laion followiqUIO ofloooo mulf(Sh daily, 9.11 aday, I yr wilb regular 
habit). Qriaiaal biopay (A) lllowiq aoa-bnlirwlod epitbolna with irnplar mo_, -1birlod with inllamod connee1i-.. ....,._ Epithelial 
lllrfaoe cells are swollon and -· i- of c:cllular cobaion ii ewleaL Thil biopay - abowod incmUed mitotic rate, loealimd ._ of 
basilar bypeq,luia and ~ .,..,ulocyta, Followiq 11<1p of muff babi~ n:~ tak .. 1 yr later (6 months an.. be otoppcd to uc 
,aufl) showod normal cpilhdium, with only a !cw inflammatory cells in the <011oeeti>< tiaUc (B). A: • 140. B: • 70. 
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changed histologic picture. Two individ­
uals (ace Nos. 204 and 331) had 

their daily consumption (204- 6h/d, Sg/ 
d; 331-sporadical use) and now placed 
the quid at several different sites. At the 
follow-up they both had clinical Degree 

I 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 - lwenty cases with an in­
creased mitotic rate and an increased ceU 
density but without loss of cohesion. 
None of these had eosinophils or hyaline 
change in the lamina propra. Eleven of 
these (ace Nos. 209, 216, 284, 287, 343, 
345,365, 388, )86, 227, 366) had stopped 
the snuff habit at least three months bc­
forethcfoUow-up examination. Clinical-

ly, as well as his1ologically, they showed 

a normal mucosa at the sire of rebiopsy 
· ub· ts ace nos, 248 291 

3 I 4, 363) had changed 10 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 
(ace No. 248) had a clinical Degree 2 

lesion while the otherthrcc had Degree I 
lesions at the site where 1he tobacco was 
held. However, all four had a normal 
looking mllcosa at the previous biopsy 

site, which was supported by the histo­
Iogic analysis. Among the remaining five 
cases, four had changed their habit to 
portion-bag packed snufT(acc Nos. 377, 
384, 374, 245). They had the same daily 
exposure time to snuff but had reduced 
the amount consumed to about one-half. 
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All four showed clinical Degree 2 lesions 
at the time of re-biopsy. Histologicall~. in 
contrast to the original biopsies, the rebi. 
opsies show no 1ncrea m1tollc rnte 
or increased cell density. One individual 
(ace 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 snufT at rwo different sites. At 
the follow-up he still presented with a 

clinical Degree 3 lesions although some­
what lessmarked(thinner). Histological­
ly, in addition to type I surface changes. 
a few mitoses were recorded but no in­
creased cell density. 

Group J-One case (ace 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 habil in any 

way and presented with a clinical degree 
2 lesion similar to the onginal eumina-
1ion. The histologic picture was also the 

Group 4 - One case (ace No. 313) 

had loss of cohesion and increased cell 
density but without an increased mitotic 
rate (Fig. SA). The original biopsy also 
showed eosinophils. He stopped his 
snuff habit and at the follow•Up 6 
months later, the prevrnusly recorded 
Degree 2 lesion had disappeared and 
the mucosa looked normal. The rcbiop­
sy also showed normal tissue when ex­
amined microscopically (Fig. 5B). 

c, ... for comparlMNI 

Three of the five cases showed type I 
surface change, the other two type 2. 
Three cases (ace Nos. 226, 338, 351) 
showed nonnal mucosa, clinically and 

histologically, at follow-up. They had 
either discontinued their muff habit (ace 
No. 338) or changed to portion-hap 
and changed the placement of the snuff 
quid (ace Nos. 226,351). The two cases 
showing persistent changes (ace Nos. 
229, 289) had only modified their habits 
slightly. 

Dlscuulon 

In the present study, approximately 
I Oo/o of all the biopsies, 29 cases from 

a total material of 184 loose snuff and 
68 portion-bag packed snuff users. as 
described. previously by ANDERSSON & 
AXELL (7), exhibiled epithelial alter­
ations different from or in addition to 
what was subjectively found to predo-

minate in such lesions, as previously de­

scrioeu l6J. lU.:O yu1pu-. vf ~r ... 1-m,,.-nt 

study was to de.fine the possible revers-
ha of habit, of such epi• 

thelial alterations. 1ve pro o ype 
cases served as rcbiopsy controls. For 
practical purposes, we have been unable 
to rebiopsy all the remaining cases. 

Although the selection of the 29 
cases, who excJusiveJy used loose snuff, 
was based on an initial subjective analy­

StS of the 184 + 68 biopsies, there was 
shll an empirical foundation for the se~ 
lection in the sense that it was based 
on the use of histologic criteria, usually 
used to assess the presence and degree 
of dysplasia (I, 2). Following rebjopsies 
of these 29 cases, we then reapplied a 
complete set of nine ditTcrent histologi­
cal parameters, which closely corre­
spond to those found by KRAMER (9) to 
be important p,edictors of subsequent 
malignancies in cases with oral leuko• 
plakias. Our p...,.nt findings sugcst 
that snuff dipper's lesion may occasion­
aly ahow some, but not al~ of such his­
tologic c:bangea. These changes include 
various combinations of an increased 
mitotic rate, an increased basal cell den­
sity and a loss of cell coheaion. With the 
exception of enlarged nucleoli, which 
was a more or less constant finding in 
all the 1&4+68 biopsiea, none of the 
rcmairung live parameters could in fact 
be found in the p,-:nt material. 

Irrespective: of the Justologic changes 
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 lit their rcbiopsies. Thus. we 

Re,•ersibility of snwff lesions S 

found reversibility in 20 of the 29 cases. 
Of tfl~ remaining nine cases. seven 
showed evidcnct of rcducod epithelial 
changes, associated in all cases with a 

major conclusion from this 1tudy must 
thercfon, be, that the chanaes we have 
found to be present in the 29 cases, in­
cluding also in the five additional cases 
for comparison, arc reversible following 
cessation of the snuff habit. Among the 
seven cases showing the most extensive: 

combination of KRAMEK's (9) para­
meters, (our group I) four returned to 
normal in the rt-biopsy following ces&a• 

tion of snuff use whereas two of the 
remaining three cases showed reduced 
changes following reduced daily snuff 
use and change of product. Since theae 
changes correspond to some of the para­
meters used to defme dysplasia, an addi­
tional conclusion must be that the 
changes do not correspond to "dyspla· 
sia • if dysplastic lesions are thought to 

be irreversible. 
There are several previous studies, re­

porting no (S, 6, 13) or mild to modcntc 
dysplasia in snuff dipper's lesion (4, 14, 
I 5, 16, 17, 18). The majority of these 
studies lack histologic illustrations. In• 
terosting[y, we have found that the rew 
illustrated cases do not show chances 
which markedly differ from any ofthooe 
we have observed in the present 29 rcbi· 
opsied cases. 

An intercatin.1 observation in the 
present study was that seven of lbc nine 
cases showing Joss of intcm:llular cohe­
sion also exhibited cosinophilic infiltra­
tion, and that seven of the eight cases 
showing eosinophils also had evidence 

·, . ' ~ 

t.-·•.• ... · .... : ' 

Fig. 4A. B. (Ace No. 209). 34-yr.old man wilh clinical Ocgnc: 4 _lesion followina use of loose snuf1'(12 h daiJy, 40 I• day, 17.5 yr witb nplar 

habit). Original biopsy {A) showing epithelium with rounded, slightly dr~p-~pcd. retc pegs ~nd th,ck surface_ la~cr of vacuolated cclb (""Type 

I change"), accompanied by necrotic surface zone and also some conno::t.Jvc tissue tnfla~1~n. Increased mnouc rai_c wu recorded (arrD"'.') 

as well as somc basilar hyperplasia but no obvious k,ss of cell cohmon •~ no eostnophll~ aranul~es. Followtng '!0,, of snuff habit. 

rebiopsy taken 2 yr lattt (18 months after he stopped to use snuff, but be did not allow rebiopsy until 2 yr after the onpu.l one) sbowcd 

normal 1iS1ue (B). x 140. • 
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F,g. j A., B. (Ace No. 313). '8-yr..old man with clinical Degree 2 lesion followina use of loose snuff (16 h daily, S g a day, 2S yr with regular 

habit). Original biopsy (A), lhowing somewhat atrophic epilhelhun with Oattmed surface cclb. evidence of loa or cdlular cohesion and of 

basilar byperpluia. Eosinopbilic: guoulocytcs were also found. Isolated mitoses were recorded but mitottc rate was not found to be incrcascd. 

Following stop of snuff habit, rcbiopsy lakcn 6 months later (6 months after be stopped to use snuff) showed normal ti51uc., with only few 

inflammatory celh (B), x 14-0. 

of loss of cohesion. Further, none of 
the 20 cases of our Group 2, with no 
evidence of loss of cohc5ion, showed 
any co~nophils. Eosinophils have been 
previously n:portcd in snuff dipper's 
lesions (13) but possiblcfunctional con­
nection with lou of cell cohesion has 
001 been emphasised. The occasional in­
filtration of human tumors by eosino­
pbils bas been noted and discussed for 
ocarly JOO yr (19) but their prognostic 
sianifican<e has been quostioncd (20). 
The fmdings by Sn.m!asmN et al. (21) 
suuest that eosinopbil inf~u-ation and 
possible cytotoxic function in tumors 
may be indirectly mediated via IL-2. We 
suggest therefore that eosinophil inm­
tration in snuff dipper's lesion is a sec­
ondary phenomenon, u a consequence 
of the non-specific inflammation invari­
ably found in these lesions, and that the 
concomitanl loss of cell cobesioo may 
be a result of eosinophil cytotoxic func­
tions. 

A better understanding of the biolog­
ic natun: of !be bistologic; changes oc­
currin1 in snuff dipper's lesion is highly 
desirable. If there an: snuff dipper's 
lesions that are ooo-rcvenibJe, it is obvi­
ous that they must look different from 
what we have reported in the 29 selected 
cases. with clearly revmiblc cbanaes. 
Furtbermon; it follows from a defini­
tion of dysplasia aa "a disturbance in 
the maturation of the cellular layen of 
the stratified squamous epithelium" (2, 
5, 22) that the disturbed maturation 
must OCCllr from the basal cell layers 
and upwards. since this is the direction 
of differentiation in oral squamous epi-

thclium. By the: same necessity, the di­
rect effects caused by placing snuff on 
the mucosa! surface must take place 
from the surface laycn and downwards. 
From this simplistic view it may be ar• 
gucd, that morphologic evidence of a 
disturbed maturation, i.e ... dysplasia", 
must be mixed together in a snuff dip­
per'• lesion with the morphologic 
chaqcs caused by the direct chemical, 
etching effects of the snuff. Consequent• 
ly, the crucial question ii to what c1tent 
chanaa cormpondin& to disturbed 
maturation can be bistologically Iden· 
tificd amonc the direct changes inevita­
bly caused by the ,nuff. 

Bucd also on observations in the 
present study, we are inclined to believe 
that dysplasia bas not been present in 
any of the 29 cues. Thia is further sup­
ported by the fact that in spil< of a 
large number of oral biopsies pct year 
submitted from all over Sweden, we 
have never recorded a carcinoma dcvcl• 
opin& in a patient with a pre-existing 
snuff dipper's lesion. The changes re­
corded in this study an: n:versiblc and 
we, therefore, interpret them as reactive. 
They represent a well-defined set of 
changes followin1 dcfmed habit> of 
using defined types of snuff. To avoid 
oversimplified 1tatcment11 evaluation or 
future studies in any giYOD population 
will decisively depend upon whether 
tissue changes have been correlated with 
type of snuff, e.g. dry or moist, pH­
values and packaac form and to what 
extent the degree of n:vcrsibility corre­
lates to detailed histologic changes. 
A:ck,aowkdplmt.1-This 1tudy was 1upportcd 
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by Jrants rrom the Swedish Tobacco Rc­
sc:uch Council (project No. 8716) and from 

the Faculty of Odontology, Lund University. 
Malmo, Sweden. 
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Clinical classification of Swedish 

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

From a total material of 184 Swedish U1erS of loose packed moist snuff and 68 
use,s of portion-bag packed moist snuff, caaes were selected from subgroups 
based on a four-point clinical pading ,cale. The telected material for the study 
comprised 70 cases (ltll from oach clinic:al grade group, no Degree 4 lesion was 
found among portion-bag usen). Featwa rccopizod in biopsies from these 
cases together with fiodinp in pm,ious studies correlated well with the use of a 
four-point scale for the p-ading of clinical chanacs, especially in the context of 
discriminating lesions for which spocW elToru should be undcrtakea to make the 
patient stop or change the snuff dipping habit and for selecting patieats in whom 
regular clinical follow-up including a biopsy should be carried out. In this article 
is also discussed the labeling of the clinical oral mucosa! changes seen at the 
site where a quid of snuff is regularly placed. The conceptual use of "snuff 
dipper's lesions .. is recommended instead of e.g. snuff-induced leukoplalc.ia. 

The habitual use of oral snuff, snuff 
dipping, is a habit where a pinch of 
powdered or particulate tobacco is 
placed in contact with the oral m\lCOS&. 
In Swedea, by rar the most fn,qucnt 
site or placing a quid of snuff is the 
vestibular area inside the upper lip and 
almost ex~h.WvcJy non-fermented moist 
snuff is used (I). 

Almost invariably, a clinicaDy >isible 
change can be found on the site of the 
oral mucosa where tile snwf is regular­
ly placed (2). This change bas been 
called snuff dipper's lesion (2-3, 4), 
snuff dipper's keratosis (S), snuff-in­
duced oral lculcoplakia (6), and snuff. 
induced lesion (7-8, 9). In the present 
article the label snuff dipper's lesion will 
be used. 

Subdivision of a diagnosis into sub­
groups may be useful for many reasons. 
It may be used to >1udy various aapccts 
of a lesion and its different appearance, 
and it may also form the basis for re­
colJlJJlCDdatioos on cliDicaJ routines. A 
four-point scale for subgrouping snuff 
dipper's lesioos, suggested by Anu. (2), 
was used in the present study. This scale 
is based on clinical criteria including 
wrinkling, thickening and color chaDFS 
or the oral mucoea. 

The four-point scale has previously 
been used in aeveral studiCI on snuff 
related lesions (I, 4, 7, 10, II). A modi­
fied classification bas bcco used by 

GltEEll .t. POVL!ON (12) and GRED. et 
al. ( 13) who reduced the Coin-point scale 
to a thrcc--point scale, since in their stud­
ies of teenagers, adults, aod geriatric 
patients they were able to classify all 
lesions into one of Degrees 1-3. Ho1.1a­
TllUP & PINDll()g(l (14) have speculated 
on wbether the three-point scale is ap­
plicable on a world-wide basis, but they 
state that this must await futurc studies. 
The aim or the present study was to 
analyse whether the four-point scale is 
relevant or justified based on hs correla­
tion to the histologic appearance in 
tissue biopsies. 

Mal•rlal and rMIIIOCla 

The material for the analysis of the clin­
ical grading comprises 252 men who, al 
the sampling and recruitment procc­
d~ were all using Swedish moist 
soufT on a dajJy rqular basis; 184 were 
using loose snuff and 68 portion-bag 
snuff. SamplinJ and examination proce­
dures including the taking of biopsies 
arc detailed in articles by AND£RJsoN & 
Ami. (I) and ANDDS90N ti al. (10). 
The distribution or lcsiona on the four• 
point acak:,, as well as consumption data 
are detailed in Table 3 in (1). 

Snuff dipper's lesions were sub­
grouped according to the mentioned 
four-poi.al scale (2). D,gr,e J: a superfi­
cial lesion with a color similar to the 
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surrounding mucosa. and with a slight 
wrinkling. No obvious mucosal 1hickenw 

ins- /Jqr,e 2: a superficial, whitish or I 
yellowish lesion with wrinkling. No ob-
vious thickenins. D,gn, J: a whitish­
yellowish-to-brown, wrinkled lesion 
with intervening furrows of nonnal mu-
cosa! 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 thickening. 

Selected for histologic analysis in the 
present study were specimens from I 0 
consecutive subjects from each "clinical 
}esion group" comprising the following 
fractions or the total collected material. 
From loose snuff users were selected alJ 
IO Degree I lesions, 10 of 33 Degree 2 
lesions, IO of 130 Degree 3 lesions and 
10 of II Degree 4 lcsions. From portion­
bag snuff users were selected IO of 13 
Deg"" I lesions, IO of 31 Degree 2 
lesions and 10 of 24 Degree 3 lesions. 
No Degree 4 lesion waa encountered 
among portion-baa snuff users. The 
numbu of specimens selected for analy­
sis thus totalled 70. Age and consump­
tion data for the subjects from whom 
the biopsies were secured arc shown in 
Table I. 

Histologic criteria were the same as 
those used in previous reports based on 
the total material (10, 11, IS). Among 
these, two major epithelial surface pat~ 

r 
I 
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Table I. Age and consumptlOn factors ror 10 consecutive subjects of loose and portion-bag 
snuff users wzth lesions of Degree I through Degree 4. 

uuca s• 
Producl grading Mcan±SD Mcan±SD 

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

Portion-bag I 37.9±15.6 8.1±4.0 9.8±3.5 3.S±l.3 
Portion-bag 2 36.7 ± 5.3 9.2±3.1 9.9±4.2 l.0±2.4 
Portion-bag 1 38.0±7.4 10.7±).J 12.6±5.l 4.2±2.8 

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

terns. Types I and 2, were recorded. The 
most commonly encountered pattern 
was Type 1. characterized by a variably 
thickened surface layer, composed of 
vacuolated cells and often showing 
"chevron-type patterns". This feature 
was always rhodamine B negative. Type 
2 changes were characterized by a vari­
able degree of keratinization. staining 
positive with rhodaminc B. The surface 
could also bo rooonled as a thin homo­
geneous structureless zone, staining eo­
sinophilic and rhodamine B negative. 
This necrotic surface zone could be re­
corded aJonc or in commnation with the 
Type I change. 

RelUlls 

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

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

Olher hi.s10Jog;c obsenations ~ Atro­
phy, hyperplasia, mitoses and basal cell 
hyperplasia were increasingly more 
often recorded in lesions with a higher 
clinical degree. However, three cases of 
hyperplasia in combination with in­
creased mi1oc1c 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. n,..,. lhrce portion-bag users 
had the highest daily exposure to snuff 
within this group. In those specimens 
where increased basal cellularity was re• 
corded, an incrca.sed mitotic rate was 
also seen. A combination of atrophy 
and hyperplasia was recorded in two 
cases of loose snuff users showing clin­
ical Degree 4 lesions, comprising also 
the two cases which showed a necrotic 
surface zone, but no typical Type 1 or 
Type 2 changes. In the Degree 4 lesions, 
three specimens showed loss of cohc-­
sion. One of these cases also showed a 
non-specific ulcer. 

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

The observations in both habit 
groups can be summarized as follows. 
1 .. n.gr- 1 1~;,, ... .., :f" P"'"';,. .. ~1u..6 :IJ" .... 

seen (Fig. I), with an occasional Type I 
or Type 2 surface change. Almost aJJ of 
the portion-bag users exhibiting clinical 
Degree 2 lesions showed Type I (Fig. 2, 
most common) or Type 2 changes. In 
addilion, 50% of thCS< cases demon­
stratcd an increased mitotic rate. All 
except one of the portion-bag users pre­
senting with a cllnica.l Degree 3 lesion 
showed histologic Type I changes, often 
with a necrotic surface zone. The major­
ity of these cases also showed an in­
creased mitotic rate and a few an in­
creased cellular density (Fig. 3). Almost 
all loose snuff u.sers exhibiting clinical 
Degree I lesions showed evidence of 
Type I epithelial changes. often com• 
bined with a necrotic surface zone (Fig. 
4). The pattern of tissue changes among 
the loose snuff users exhibiting a clinical 
Degree 2 or 3 lesion (Figs. 4, 5) was 
very much in accordance with that ob­
served of the corresponding Jesions of 
portion-bag users. Clinical Degree 4 
lesions, recorded only among loose 
snuff users, invariably showed more ex­
tensive histologic chanp, including ep­
ithelial atrophy, a high mitotic rate, oc­
casional loss of cohesion and increased 
cellular density (Figs. f,-8). 

Dlacuulon 

In the present study, a relati'{Cly consis­
tent pattern or tissue changes was re­
corded, indicating tbat a relationship 
frequently exists between the presently 
used clinical gradina: of 1he lesions and 
the histologic changes. In clinical De­
gree I 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• 

Tabk: 2. Histologic features in specimens from 10 consecutive subjects of loose and portion-ha& muff UJtrS with lesions of Degrees I, 2, 3 
and •. 

Surfa~ changes 

Only Inmased Increased 
Clinical n~:!~ic/ Type Type Hyper- mitotic eellular Loss of 

Product degree Normal I 2 Atrophy plasia ..... density cohesion 

Loose I 8 (6)' 
Loose 0 5 (]) I I 
Loose 0 6 (3) 6 4 
Loose 0 7 (5) 5 7 

Portion-bag 3 (I) 3 l 
Portion-bag 4 (3) I 5 
Portion-bag 9 (7) 3 8 

No ~ 4 lesion was rcwrdcd m portion-bag users. 
• { ) • number of biopsies showing necrotic surface zone adjacent to type I change 
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ness of the surface layer with or without 
an accompanying surfaoe z.one of ne.crc>­
sis. A ro.~:;ider:b!y tbickiened surf~ce: 

actcriud De-
grce 3 lesions. In Degree 4 lesions. a 
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... "': ' :.; ; '\~ ,-,._ .. ~ 
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marked thickening of the surface layer 
may bo combined with areas of atrophy 
and of hcavv inflammation. The mitotic 
rate incn:ascd with increasing cli~I 
gra mg. 

C/as,1ificalion of snuff leliOn.J 3 

expression of an increased demand ror 
epithelial repair. lncrca,,d basal epithe• 
lial cell density and byalinizarion of the 
coonective tissue were m05t wauuon in 

ri8• !· 48~-<>ld manthdiw: ~~~.!if~.,::: ~=..,th.,~y~! ~:0:Y.Jir :\':c,~;-~~-:; 
~ ~ 2 lesion f0Dawm1 ... of portioa-bq snuff (10 h daily, 12 I• day, l yr with rqular ba(bit). ~Type.\..~ 
cbanae with thickened surface layer of IWOlloa cdll, in this cuo allo -pt:niod by -;"~:"'~ .:':7r i,o,t;on":, muff (10 h 
iacreuod mitotic rate (cf!"""' bead~ ~ 140. !'I· Jthic. ~\:~andman ~~: ~ "'- I d F~ ;f and sliplly incRUOd basal ceU 
daily 12 g a day, 10 yr with re.,.Jar babit~ Widely -- IWO-• ,- ,.,,.. • 
layer' is ...,._ lncrea,ed rat, of mltolCI wu alto nc:cmled (uro•badl). • J40. 

F/z. 4• 48-y.--old man with tliaic:al ~ I laion foltowiaa use of 1ooto-sn..ir (13 _h daily, 7 11 day, 2 yr with rqular .i:ri Slf':9-~ 
is observed with thin necrotic l\ll'face zone (arrow). amaJI dcpce of ccllwat swellina: and also some ~u~n. x : '1· · yr-o 
man wilh clinical Degn,e 2 lclion followln1.,. of IOOIC snuff (8 h daily, 7 1 a day, 10 yr wl~_?-'."". habit)j~r~•:::;:;,ri7.,:":.,~~ 
Fi 4) is a.cxompanicd by thickened layer of swollen cells (Type l cbanp:) and also ~c 1a11auu.o-uon. ?< · 'I• ·. . .th 
cli~I Degree ] lesion followin1 use of IOOK snuf.T (JO h da~ly. 33.~ I a day, 1' yr_ wl\b rclWl:f ~ufT habit)i~ 1 cpthclial chanae, wt 

thick surface layer of swollen cc1h., and also some inflammation. This cue showed increased antouc rate. x · 
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sion was only recorded in Degree 4 
lesions. These findings indicate that 
more extensive tissue ch&Dp could be 
expected to be pracnt ill clinical Degree 
4 lesions compared with findings in De­
grees 1-3. These more pronounced 
changes may, thus, appear in a small 
fraction of snuff dipper's lesions. The 
character of theoc c:lwlp:s has been re­
ported and dilCUSSed ill detail in a fol­
low-up study on clinical and histologic 
changes usociated with snuff use (IS). 

It should be cmpha2iJc:d that there is 
no clear cut difference between CKh of 
the clinical dcgrca, either clinically or 
histologically and, thus, an overlap be­
tween the degrees is lop:al and some­
times occurs. However. subdivision of 
snuff dipper', lesion is highly justified. 
Without subdivision. evaluations and 
analyses prcsentW in several studies on 
snuff dipper's lesion would not have 
been possible. Further, the use of a four­
poinl scale for gradina clinical chan&05 
obviou.,Jy Jives the opportunity of se­
lecting those snuff dipping patienu for 
whom special efforts should be made to 
make them stop or change their habit, 
and also to select thooe patienu for 
which a regular clinical follow-up pro­
,gram, including a biopoy, should be rec-
ommended. · 

The question whether the grading of 
snuff dipPC<'• lesion should comprise a 
three- or four-point ,caJc bu been 
raised (13, 14). From the present 

findings it may be concluded that the 
four different clinical degrees employed 
to register snuff dipper's lesions gen­
erally correspond to a fairly consistent 
sci of tissue change,. 

In previous articles it has been 
pointed out lhat there is a clinical, as 
well as bistologic, difference between 
the changes encountered among loose 
and ponion-bag snuff uscn. In this 
study, hlstolosic differences were ot,. 
!JCT"ed eapccially in clinical Degree I 
lesions. With increasing degree, the 
chan&05 recorded among portion-bag 
users tend 10 resemble the histologic 
pattern of loose snuff uscn. This is in 
accordance with previous observations 
in the analysis of the total material from 
which the present material was retrieved 
(JO). However, the most important dif­
ference in rissue specimens from users 
of the two package fonns of snuff is 
that, some of the more pronounced his­
tologic parameters e.g. loss of cohesion, 
weR not recorded among portion-bag 
users. Also no clinical Degree 4 lesion 
was encountered in this group. 

In clinical work and research, diag­
nostic labels could be helpful tools pro­
vided that they are carefully described 
with clear, easily undentandablc criteria 
and also that they are generally accept­
ed. The use of varying diagnostic labels 
for the same lesion or condition. as for 
snuff induced oral mucosa! changes. is 
therefore unfortunate. According to a 

88 

repon from an international seminar on 
tobacco~relatcd oral mucosal lesions. 
whitish lesions associated with, and 
thought to be due to, the use of tobaoco 
should he classified as precancerous 
lesions of tobaoco-associated Jeukopla­
kia (16). Howevor, as pointed out by 
Axtu. (2, 17) muff dipper's lesion 
should not be considered u a form of 
Jeukoplakia, but rather u a separate 
entity like e.g. smoker's palate, beca­
it is not always whitish. Mon:over, ac,. 

cording to cpidemiologic data from 
Sweden (18) pre<:an<>erous potcntial or 
Swedish moist snuff hu not been estab, 
Jished. 

It is also most likely that whatever 
substance is regularly placed at a spe­
cific site in the oral mucosa some change 
may appear. Dcpcndin& on the contents 
of the "quid" this change may show 
varying clinical and/or histologic alter• 
ations. Such a "quid le5ion" should 
preferably be recorded as a separate en­
tity and not included among lcukopla­
k.ias. intera1ia for purposes of follow­
up on the development of that specific 
"'quid lesion". 

Based on the findings in this study, 
we suggest that oral mucosa) changeo 
associated with the u.,e of snuff should 
he labelled snuff dipper's lesion and be 
graded on a four-point scale. 
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