
Abstract. Over recent decades there has been debate over
whether or not Swedish snuff is carcinogenic in humans.
Animal studies and molecular biological and experimental
studies have shown the carcinogenic potential of Swedish
snuff, but this has not been proved in prospective randomized
studies. We present a case series of patients with oral
squamous cell carcinomas diagnosed at the sites where the
patients had used Swedish snuff for several years. Sixteen
male patients were referred to and treated at Oral and
Maxillofacial Surgery Departments and Ear, Nose and
Throat clinics at seven different hospitals in Sweden. The
mean age of the patients at the time of diagnosis was 72.9
years and the mean time of snuff use prior to cancer
diagnosis was 42.9 years. This case series shows that
Swedish snuff may not be a harmless alternative to smoking.

According to the International Agency for Research on
Cancer (IARC), the United States National Institutes of
Health, and the US Surgeon General, the moist snuff used in
Western Europe is carcinogenic in humans (1-3). In the US,
snuff dippers were found to have a significantly greater risk
for oral cancer than did smokers (4). Data from Sudan also
reveal a number of cases of oral cancer in users of Sudanese
toombak (5), a fermented tobacco produced and consumed
in a way similar to Swedish snuff (6). Animal studies have
demonstrated the carcinogenic potential of snuff (7, 8), and
shown that Langerhans cells decrease in number while small
salivary glands are irreversibly destroyed in snuff-induced
lesions (9, 10). Molecular biological studies have shown an
overexpression of p53 in snuff-induced lesions (11), and in

an experimental study, snuff was shown to reduce natural
killer-cell activity in peripheral blood (12). However, data in
another study showed low probability for a genotoxic
mechanism in the carcinogenic toxicity of aqueous and
methylene chloride extracts of Swedish snuff (13).
Furthermore, two publications from Sweden challenged the
cancer hypothesis and rejected conclusions that Swedish
snuff is carcinogenic in humans (14, 15). Roosaar et al.,
however, reported a statistically significant increase in the
combined incidence of oral and pharyngeal cancer among
daily users of snuff in Sweden (16). Overall mortality was
also slightly increased, and their population-based
prospective study provided evidence of snuff-related risks for
oral and pharyngeal cancer. In this study we present data
from 16 patients who developed oral squamous cell
carcinoma (OSCC) at the exact anatomical location where
the snuff quid was placed daily.

Materials and Methods

This study followed the guidelines of the Helsinki Declaration.
Sixteen patients presenting with neoplastic oral lesions in the
vestibular mucosa were referred for specialist evaluation at the
Departments of Oral and Maxillofacial Surgery and Ear, Nose, and
Throat clinics; incisional biopsies were obtained, and a diagnosis of
OSCC was established in all 16 patients. We obtained the patients’
medical records from the Uppsala University Hospital and from the
seven other Swedish hospitals where the patients were initially seen,
including photographs (Figures 1-3) showing the location and the
clinical presentation of the primary tumours, smoking and snuff
habits, as well as pathology reports.

Results 

All 16 patients in this case series were male and all were
diagnosed with OSCC (Table I). The mean age at the time
of cancer diagnosis (N=16) was 72.9 years (range: 48-91
years) and the median age was 75 years. The mean duration
of snuff use prior to cancer diagnosis (15 cases) was 42.9
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years (range: 8-71 years) and the median duration of snuff
use prior to cancer diagnosis was 42 years. Ten of the
patients had used oral snuff only and had no history of
smoking. Five cases had a history of smoking but at the time
of cancer diagnosis used snuff only. Three of the ex-smokers
had ceased smoking more than 20 years earlier and the other
two had stopped smoking 4 and 18 years prior to diagnosis.
One patient used both snuff and smoking tobacco at the time
of diagnosis. The mean age of starting snuff use was 30.4
years (median 30 years). 

Discussion

Snuff contains carcinogenic tobacco-specific nitrosamines
(TSNA) (17) and even though the amount of TSNA in
Swedish snuff has been reduced (18), it probably might not
be considered harmless. All the patients in our case series
were diagnosed with OSCC, which was expected, since
approximately 90% of all diagnosed oral carcinomas are
OSCC (19). Generally, OSCC occurs more often in men (20)
and this is considered to be an effect of men’s heavier
consumption of cigarettes and alcohol (21). The most
common anatomical sites of intraoral OSCC are the floor of
the mouth, the ventral or lateral tongue, and the soft palate
complex (22). Tabah et al. found that in non-tobacco users,
significantly more non-tobacco associated tumours were
found in women whose mean age was significantly higher
than that of tobacco users (23). In the patients presented
here, the OSCC was developed in the buccal fold, where the
snuff quid was placed for a long period of time, which is a
fairly uncommon location for OSCC. All the patients were
male, which is similar to the development of OSCCs in

smoking patients. The patients in this case series had been
using snuff for a mean time of 43 years, which means that
the carcinogenic content of the substances they used for
much of that time, was most probably higher than in the
products currently marketed today. The risk for snuff dippers
in Sweden to develop oral cancer was pointed out as early as
1978 by Axéll et al., who reported a five- to six-fold
increased risk for snuff users to develop oral cancer (24), and
also animal studies have indicated that snuff has carcinogenic
potential (7, 8). In two studies noted in the IARC analysis, a
borderline statistically significant increase was found for the
risk of oral cancer in former snuff dippers (1). Roosaar et al.
found a stronger association between oral cancer and
Swedish snuff and concluded that the risk of snuff-induced
oral cancer should not be dismissed lightly (16). In contrast,
three studies from Sweden found no correlation between
Swedish snuff use and head and neck cancer (14, 15, 25).
However, further analysis of the statistical evaluation of data
in the second of these studies revealed a nearly five fold
increased risk of head and neck cancer in men with former
snuff use but no previous history of smoking (15). Numerous
recent studies from Scandinavia have shown that Swedish
snuff may be used as a method for giving up smoking (26-
28). Furthermore, cigarette smoking is considered more
hazardous to general health than snuff use (29). Our case
series is not a randomized clinical trial but an observational
study based on our daily clinical practice. As demonstrated
by our 16 cancer cases, oral cancer may develop in Swedish
snuff dippers. Whether this is a pure coincidence or may be
the effect of prolonged snuff use cannot be answered by a
case series like this. However, it indicates that snuff should
not be regarded as a harmless product, and we advice against
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Table I. Clinical data of the 16 patients with oral cancer who used snuff.

Case no. Age (years) Location Snuff use (years) Smoking

1 75 Maxilla 61 No
2 91 Mandible 70 5 years prior to snuff use
3 72 Maxilla 42 No
4 75 Maxilla 71 No
5 50 Maxilla 8  10-15 years prior to snuff use
6 85 Maxilla 20 No
7 79 Mandible 45  Pipe-smoking 30 years ago
8 89 Maxilla 69 No
9 52 Maxilla 20 Concomitant to snuff for 30 years

10 67 Maxilla 18 15 years prior to snuff use
11 78 Mandible n/a No
12 81 Maxilla 66 No
13 74 Maxilla 40 No
14 84 Maxilla 30 No
15 67 Maxilla 49 4 years prior to snuff use
16 48 Maxilla 34 No



snuff use and against recommending snuff as a nicotine
replacement therapy. It is especially unwise to recommend
patients with diagnosed oral cancer to switch from smoking
to using snuff, bearing in mind the constant exposure to
carcinogens that snuff use involves. Second primaries are
common phenomena in oral cancer (30) and additional
exposure to carcinogens might very well enhance such
events. Smokeless tobacco has also been shown to cause
cancer of the pancreas in a Norwegian study (31) that was
also confirmed by a Swedish study two years later (32). The
Norwegian study also reported a modest, although not
statistically significant, increase in oral, pharyngeal,
oesophageal, and stomach cancer in users of smokeless
tobacco. 

Conclusion

In this study we present a case series of 16 patients who had
used Swedish snuff for many years. All these patients
developed OSCC at the exact anatomical location where the
snuff quid was placed daily. These cases, plus the earlier
consensus regarding snuff as being carcinogenic to humans
in the way it is consumed in Western Europe, underline that
Swedish snuff is not as harmless as argued by some, and in
our opinion, the recommendation to use Swedish snuff in
general or to use snuff as a nicotine replacement therapy is
questionable.
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