
THE DOCTORS' MAGAZINE - Volume 86 Number 24, 1989 Page 2290 

Medical Consequences of Polonium in Snuff 

A long-lived radon daughter, polonium-210 occurs in relatively high 

concentrations in tobacco products. In snuff-taking, the polonium is not absorbed inthe 

body but remains in the snuff portion and subjects the oral mucous membranes in 

closest proximity to the snuff to a localized radiation dose. Habitual snuff-takers expose 

themselves to a radiation per year that can most closely be compared with three single 

x-ray exposures at the dentist's. Thus the radiological reasons for ceasing to take snuff 

are not especially prominent, according to Christer Samuelsson, Ph.D., radiation safety 

physicist, Working Environment Unit, Institute for Radiological Physics, Lund University. 

It has been known for a long time that tobacco contains radioactive 

substances, principally potassium-40, but also alpha-emitting substances from 

the natural decay series of uranium and thorium. The alpha-emitting nuclide 

most prominent in tobacco products is polonium-210, a radionuclide that is a 

part of the natural decay series that begins with uranium-238 and that decays 

via radium-226 and radon-222, among others. It is important to note that the 

rare gas radon-222 precedes lead-210 and polonium-210 in the decay series. 

The principal reason that the two latter radionuclides occur in the atmosphere is 

radon outgassing from the soil. 

According to early investigations of Tso et al (l) it is mainly via 

lead-210/polonium-21 0 in synthetic fertilizers that the tobacco plant becomes 

contaminated. Certain fertilizers may contain markedly higher 

lead-210/polonium-210 concentrations than what is naturally found in the soil. 

The radioactive substances in the soil can be taken up into the plant via the 

roots and leaves. Another source of contamination is atmosphere-borne lead-

210 which is deposited in dry or moist form on the tobacco leaves. Martell (2) is 

of the opinion that this is the most important cause of tobacco containing 



polonium-210. Opinions differ on the importance of root uptake. Athalye et al 

(3) demonstrate that root uptake dominates, while Eisenbud (4) believes that 

root uptake is of no importance. 

In terms of activity, potassium-40 is the nuclide most prominent in tobacco 

as in most other plants. However, here we will concentrate on the alpha­

emitting nuclide polonium-210. Polonium-210 is a nuclide that has been 

diligently discussed in connection with smoking. An exhaustive survey of 

polonium-210 in tobacco has been published by Harley et al (5). The 

occurrence of polonium-210 in our environment is illustrated in Table 1. 

Table 1. The occurrence of polonium-210 in various connections. Great variations are 

common. Where not otherwise noted, kilograms mean dry weight. Unpublished data 

1988 from H. Pettersson, Radiological Physics, Lund University [rainwater] and M. 

Ericson, Chemistry Consultants-Radioactivity Measurements, Varberg [snuff]. 

Description Activity Reference 

Activity concentration in soil (tobacco field) 10-40 Bq/kg [6] 

Surface soil 0-3 cm 3-95 Bq/kg (7] 

Turf 35-1 ,275 Bq/kg (7] 

Fertilizer, calcium phosphate 3 Bq/kg [6] 

Fertilizer, superphosphate 250-300 Bq/kg [6] 

Outdoor air 0.2-1 mBq/m3 [4] 

Outdoor air, average value 0.1 mBq/m3 [8] 

Rainwater 0.01-1 Bq/I [unpubl.] 

Cigarettes and tobacco (U.S.A.) 12-19 Bq/kg [5] 

Cigarettes and tobacco (rest of world) 3-65 Bq/kg [5] 

Snuff 6-45 Bq/kg [9] 

Snuff 11-60 Bq/kg, 

wet weight [unpubl.] 

Lung tissue, nonsmoker (average value) 0.07-0.13 Bq/kg [5] 

Lung tissue, smoker (average value) 0.24-0.37 Bq/kg [5] 

Intake via food 0.1 Bq/day [8] 

Intake via breathing (nonsmoker) 0.002 Bq/day [8] 

Inhaled per cigarette 0.04 Bq [5] 



Local Radiation Dose 

Through comparing the polonium-210 activity in new and used snuff 

(unpublished data H. Pettersson, C. Samuelsson, 1988) one can reach the 

conclusion that no measurable quantity of polonium is dissolved in the saliva. If 

this be the case, what remains is to determine whether the local irradiation of 

the oral mucous membranes can involve any health risks. Alpha particles from 

polonium-21 0 have a range in tissues of around 0.04 mm, thus radiation is very 

locally limited. 
By examining the dissipation of energy during decay of polonium-210, one 

can calculate the average dose in the tissue layer closest to the snuff portion at 

around 0.0005 microgray per hour for 1 Bq/kg ( dry weight) in the snuff (10). Even 

in the case of a polonium concentration as high as 100 Bq/kg, the dose rate 

when snuff-taking falls below the normal external radiation level outdoors, 0.1-

0.2 microgray per hour. James (11) recommends a conversion factor of 50 

micrograys per year and Bq/m3 for the dose to the bronchia from radon gas, 

and seeing as the average content in a Swedish house is on the order of 

approximately 100 Bq/m3 this value of bronchial dose rate corresponds to 0.6 

µGy/h. A stay outdoors would approximately correspond to a factor 10 lower 

level, i.e., 0.06 µGy/h to the bronchia. Thus these estimative comparisons show 

that the local dosage rate from alpha radioactivity in the snuff is lower than, or 

of the same order of magnitude as other naturally occurring radiation levels. 

EffecHve Dose Equivalent and Health Risks 

For several reasons the dose comparisons above are not unobjectionable. 

Locally limited irradiations cannot so lightly be compared with more widely 

extended irradiations. Perhaps the snuff irradiates an area of some few square 

centimeters, while for example an alpha irradiation of the bronchia (generation 

1-10) comprehends an area of circa 600 square centimeters. Further, we have 

compared without comment the dosage rate from different types of radiation. 

As well-known, in the context of radiation safety alpha radiation is considered 

to be 20 times more dangerous (in terms of cancer occurrence) than dispersed 

ionizing radiation. 
In a radiation safety context, to be able to compare various local 

radiation doses and different types of radiation with one another in terms of the 

risk of fatal cancer it is usual to recalculate local radiation doses to the 



corresponding whole-body dose, with gamma radiation as the reference 

radiation. This whole body dose is usually called the effective dose equivalent 
and is expressed in the unit sievert (Sv). For gamma and beta radiation, l Sv= l 

gray = l J/kg, while for alpha radiation l gray (Gy) is the same as 20 Sv. Should 

one recalculate the local alpha radiation dose from snuff with the polonium-210 
concentration at 30 Bq/kg wet weight, then one obtains an annual effective 
dose equivalent for the habitual snuff user of around 20 microsieverts (10). 

We can put this number in proportion through comparing it with the dose 
equivalents from other natural and medical radiation sources. Approximately 
one week's external irradiation from surrounding soil and building materials gives 
us 20 microsieverts too. The bodily content of potassium-40 gives around 200, 
while the average value of cosmic radiation is circa 300 microsieverts a year. In 

Sweden, the "natural" radiation environment is dominated by indoors radon, 
which is calculated to give the average Swede around 4,000 microsieverts a 

year. An x-ray at the dentist's corresponds roughly to 7 microsieverts (12) while 
the effective dose equivalent to the patient during "ordinary" x-ray and 

isotopic examinations is of the magnitude of 1,000 microsieverts. 
Based on high dose experience, the risk of death is set at 0.002 per cent 

per 1,000 microsieverts of effective dose equivalents even in low dose 
irradiation. Thus in a situation of balance with the 20 microsieverts annually, the 

individual is exposed to a risk of death of 0.002 x 20/1,000 = 0.00004 per cent per 
year. Thus our theorizing about risk leads to what, from the individual's 

viewpoint, must be considered very little risk. Among one million habitual snuff 

users, therefore, fewer than one fatal case of cancer can be expected. 

Fractionated irradiation and low dose equivalent rates suggest that the true 
death risk is even lower than 0.4 per million per year. But what suggests that the 
risk of cancer from snuff-taking might be larger than what has been calculated 
here is that the snuff also contains chemical carcinogens (9, 13) perhaps just as 
important as the polonium, and that environmental factors and lifestyle can, in 

a complicated way, interact with carcinogens. 

In the 1978 study by Axell et al the treatment records of 375 cases of oral 

cancer (excluding tongue, floor of oral cavity and salivary glands) were studied 

(14). In this study, which covers all of Sweden for a ten-year period, a 

documented connection between snuff and cancer in 14 of the cases and a 

probable connection in another 19 cases is stated. This study supports the view 
that the majority of the oral cancer cases that occur are not snuff-related. 



Axell et al also go through 58 (out of a total of 70) records with the 

diagnosis of upper lip cancer for the same time period. In none of the 58 cases 
was the tumor localized to the mucous membrane, which should mean that the 
classification 140.0 (upper lip cancer) cannot generally be connected with 

snuff-taking. 
In the 1984 cancer committee's official report (15) the statement is made 

concerning cancer risks of snuff and chewing tobacco that " However, for that 
form of cancer which is primarily connected with products of this kind, namely, 

oral cancer, it appears that only a few cases per year are involved." This 

statement supports that the risk of cancer from polonium-210 in snuff calculated 
above is of the correct order of magnitude. The actual risk from the polonium 
may be lower than that stated, possibly non-existent, but it is not significantly 
greater. Were it so, Swedish cancer statistics would reveal it. For the present, 
the number of habitual snuff-takers in Sweden approximates 800,000. 

Conclusions 
Radioactive alpha-radiating substances in snuff cannot alone give rise to 

acute injury to the oral mucous membranes' cells. 
Regular snuff use involves an annual radiation that from a cancer risk 

standpoint, can be compared with three single x-ray exposures at the dentist's, 

or the external irradiation from surrounding soil and building material during 

about a week. 
Both radiation dose calculations and epidemiological data point toward 

a risk of death for the habitual snuff user from alpha radiation of a magnitude 
not exceeding one per million per year. This radiologically conditioned risk is so 
low that from an individual standpoint it should not evoke any special measures 

or attention. 
The snuff which is lowest in radioactivity is not necessarily the "safest" 

since snuff also contains chemical carcinogens. 

Christer Samuelsson 



( 

·1 
i 

Medicinska konsekvenser av poloniutn i snus 
En IAnglivad radondotter, polonium-
210, forekommer I relativt hoga kon­
centrationer i tobaksvaror. Vid snusning 
tas inte poloniet upp i kroppen utan 
stannar kvar i snusprillan och utsatter 
munslemhinnan niirmast snuset for en 
lokal strllldos. Vanesnusaren utsatter 
sig for en bestrAlning per Ar som nar­
mast kan jamforas med tre enbildstag­
ningar ho& tandlakaren. De radiologiska 
skilen for att sluta snusa ir s61edas inte 
siirskilt framtriidande, menar fil dr 
Christer Samuelsson, strlllskyddsfysi­
ker, arbetsmiljoenheten/radiofysiska in­
stitutionen, Lunds universitet. 

Det Ar sedan IAnge klint all tobak innehAJ­
ler radioalctiva iimnen friimst kalium-40 
men ocks! alfastn\!andc amncn ur de na­
turliga sonderfallsserierna for uran och tir 
rium. Den alfastralande nuklid som domi­
nerar i :obaksprodukter iir polonium-210, 
en radionuklid som ingar i den naturliga 
!iOnderfallsserien som borjar med uran-238 
ocb som sonderfaller via bi a radium-226 
och radon-222. Detar viktigt att notera att 
lidelgasen radon-222 forcgh bly-210 och 
polonium-210 i sooderfallsserien. Den dir 
mincrande orsaken till att dessa tva senare 
radionultlider forekommer i atmosfaren ar 
just radonavgasning fran marken. 

Enligt tidiga undenokningar av Tso och 
medarbetarc fl) iir det huvudsakligen via 
bly-210lpolonium-210 i konstgooning som 
tobaksplantan kontamineras. Vissa god­
ningsmedel kan innehalla vasentligt hogre 
bly-21 O-/polonium-210-kom:entrationcr an 
vad som iir naturl.igt i marlcen. De radioak­
tiva iimnena i marken kan via roten eller 
bladen tas upp i tobaksplantan. En annan 
kontamineringskalla iir atmosflirsburet 
bly-210 som vat- ellertorrdeponeras pa to­
bak.sbladen. Martell [21 anser att detta iir 
den viktigaste orsaken till att ratobaken in­
nehMler polonium-210. Del rader dcladc 
menil18ar om rotupptagets betydelse. Ath­
alye och medarbetare [3] pavisar at! upp­
tag via rotterna dominerar. medan Eisen­
bud [4] anger att rotupptag av polunium-
210 ,kulle ~na bctydelsc. 

Kalium-40 ar den nuklid som aktivitets-

massigt dominerar i tobak liksom i de fies­
ta andra vaxter. Har skall vi dock koncen­
trera oss pa den alfastnllande nulcliden po­
lonium-210. Polonium-210 iir en nuklid 
som diskutcrats flitigt i samband med rok­
ning. En uttommande oversikt over polo­
nium-210 i tobak har publicerats av Harley 
och medarbetare [5). Forekornsten av po­
lonium-210 i var miljo iir exemplifierad i 
Tabell I. 

Lokal straldos 
Genom attjamfora polonium-210-aktivi­

tetcn i nytt och anvant sous [opubl data H 
Petterson, C Samuelsson, 1988) kan man 
dra slutsatsen att inga miitbara kvantiteter 
polonium loses i saliven. Oct kvarsta.r i sa 
fall att avgora huruvida den lokala bestra.1-
ningen till munslemhinnan kan inneb:ira 
nAgra halsorisker. Alfapartiklarna fran po­
lonium-210 bar eo rackvidd i vli.vnad pfl ca 
0,04 mm, dvs bcstriilningen iir mycket lo­
kalt begnlnsad. 

Genom alt se pa sonderfallsenergin hos 
polonium-210 kan man berakna medeldo­
sen i vavnadsskiktet nlirmast snusprillan 
till ca 0,0005 mikrogray per tj_mme for I 
Bq/kg (torrvilc.t) i snuset (IO]. Aven fOr en 
poloniumkoncentration sa hog som 100 
Bq/ltg skulle dosraten vid snusning under­
stiga den normala extemstrilningsniv~ 
utomhus. 0, 1-0,2 mikrogray per timme. 
James (11] rekommenderar omriiknings­
faktom 50 mikrogray per Ar och Bq/m3 for 
dos till bronkema Cran radongas, och efter­
som medelhalten i svenska bus ror sig om 
ca 100 8q/m3 mots-varar detta viirde bron­
kialdoshastigheten 0,6 µGy/h. En vistelse 
utomhus skuUe nmtsvara ungefiirligen en 
faktor 10 ligrc nivA, dvs 0,06 µGy/b till 
bronkema Dcssa overslagsmii.ssigajiimfo­
relser visar alltsi att den lokala doshastig­
heten fran alfaaktivitet i snuset iir lagre el­
ler av samma storlek:!.ordning som andra 
natur!igt forekommande stnilniv!er. 

Effekliv dosekviftlent och blUsorisker 
Av flera skal ar ovanstAende dosjiimfo­

relser inte invandning§fria. Lokalt bcgrAn­
sade bestrilningar kan inte utan vidare 
jamfor.1s med mer utbredda dito. Snuset 

Tllbell I. F6rekomat av polonlum-210 I olika Mmm•nhang. Stora varlationer ir vanUg•. Kilo­
grammen •vwr torrvflrt om lnget annal •nun- Opubliceracl• d•ta 1988 fl-An H Pettenaon, 
Radlofyllll. Lund• unlvenltet lregnvattanl och M Ericaon, Kemill.on1ult-Aktivltetsmitnlng­
•• Var1Mrt (111u1). 

Beskrivning 

Aktivitetsltoncentration mark ltobaksodling) 
Vtjord 0-3 cm 
Torv 
Godningsmedel. kalciumfosfat 
Godningsmedel, superfosfat 
Utomhusluft 
Utomhusluft, medelvlirde 
Regnvatten 
Cigaretter och tobak (USAI 
Cigaretter och tobak (Ovriga varlden) 
Snus 
Snus 
Lungvlivnad, icke-rokare fmedelvarde) 
Lungv.iivnad, rokare lmedelvirdel 
lntag via foda 
lntag via inandning. (icktt-rokarel 
lnhaleras per cigarett 

2290 

TC' 

Aktivitet 

10-40 Bq/kg 
3-95 Bq/kg 
35- 1 275 Bq/kg 
3 Bq:kg 
250-300 BQ:k~ 
0.2-1 mBq;m· 
0,1 mBq1m3 

0,01-1 Bqil 
12-19 Sq/kg 
3-65 Bqlkg 
6-45 Bq/kg 
11-60 BQ1kg vAtvikt 
0.07-0, 13 BqJkg 
0,24-0,37 Bq,kg 
0,1 Bq,dag 
0,002 Bq,dag 
0.04Bq 

Referens 

16] 
17) 
171 
161 
[6) 
141 
[Bl 
[opubll 
:51 
[5\ 
[91 
lopubl) 
[5] 
[51 
[8] 
(8] 
f5J 

kanske bestralar en area av nAgra kvadrat­
ccntimeter, medan t ex en alfabestralning 
av bronkerna (generation 1-IU) omfattar 
arean ca 600 cm:. Vidare har vi utan kom­
mentarcr jamfort doshastighetcr fran olika 
strMslag. Alfastrfilning antas ju i stra.1-
skyddssammanhang vara 20 g.\nger farli­
gare (avseende canceruppkomst) an g)cs­
joniserande straining. 

For att riskmassigt (cancerdodsrisk av­
ses) kunna jamfora olika lokala straldoser 
och olika stralslag med varandra brukar 
man i strA.lskyddssammanhang n'ikna om 
lokala str'dldoser till motsvarande hel­
kroppsdos med gamma-/betastralning som 
referensstrAlning. Denna helkroppsdos 
brukar benamnas etfektiv dosekvivalent 
och uttrycks i sorten sievert (Sv). For gam­
ma- och betastralning ar l Sv = I gray = 1 
I/kg, medan for alfastrllning 1 gray fGy) ar 
lika med 20 Sv. Om man rii.knar om den 
lokaJa alfastnlldosen fran snus med poloni­
um-210-koncentrationen 30 Bq/kg v&tvikt 
s1 erhMles for en vanesnusare en arlig et~ 
fek.tiv dosekvivalent av ungefli.r 20 mikro­
sieven flOJ. 

Denna siffra kan vi fa proportion pa ge­
nom attjamfora med dosekvivalentcn fran 
andra naturliga och medicinska strallca.llor. 
Ungefar en veckas externbestn\Jning fran 
omgivande mark och byggnadsmaterial 
ger oss ooksa 20 mikrosievert. Kroppsin­
nehallet av kalium-40 ger ungefir 200, me­
dan snittvardet for den kosmiska bestral­
ningen iir ca 300 mikrosievert per !r. I Sve­
rige domineras den »naturliga» strilmiijon 
av inomhusradonet som berunas ge me­
delsvcnsson ca 4 000 mikrosicvcrt per ar. 
En rontgenbild hos tandlAkaren motsvarar 
ungefar 7 mikrosievert (12), medan den ef­
fektiva dosekvivalenten till patienten vid 
»vanliga» rontgen- och isotoptekniska un­
dersolmingar iir av storleksordning I 000 
mikrosievert. 

Grundat pl hcigdoserfarenheter sattes 
dodsrisken till 0,002 proccnt per I 000 
mik.rosievert effektiv dosekvivalent liven 
vid ligdosbcstralnin&, I en jamviktssitua­
tion med 20 mikrosievert arligen utsattcs 
sMedes individen for dodsrisken 
0.002 x 20/1 000 = 0,00004 proccnt per lr. 
Detta riskteoretiserande leder allts4 fram 
till en ur individens synvinkel myckct liten 
risk. Bland en miljon vancsnusare kan allt­
s! mindrc an ett cancerdodsfall per ar 
fornintas. Fraktionerad bestralning och 
lag dosekvivalenthastighet talar for au den 
verkliga dodsrisken ar annu laifc an 0,4 
per miljon och ar. Dct som talar for alt 
cancerrisken vid snusning slculle vara stor­
re iin de hiir berii.knade iir att snuset ocksa 
innehlller kemiska canccmgener (9, 13]. 
kanske viii sa viktiga som poloniet, ocb att 
miljofaktorer och levnadssatt pa cit kom­
plicerat sAtt kan vlixelverka med cancero­
genema. 

I undersokningen av Ax.~11 och medar­
betare 1978 studeras journaler for 375 fall 
av munbilecancer (forutom tunaa. mun­
botten och salivk0rtlar) [14). I undersok­
ningen som tacker Sverige under en tio4rs­
period konstateras ett dokumenrerat sam­
band mellan snus och cancer i 14 av fallen 
ocb ett sanoolikt samband i ytterligare 19 
fall. Denna undersi>tning stooer uppfatt-
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n av intnlff'ade mun- Forbiittrade re~'ultat bll~_,liiili;alnCi! lir snusrelaterade. 

AxEU oda 111edacbetare gar ocks! ige­
nom 58 (av total I 70) journaler med dia&no­
sen Overlappscancer for samma tidsperi­
od. I inget av de 58 fallen var tumoren loka­
liserad rill slemhinnan. vilket skulle bctyda 
att klassificcring 140.0 (Overlappscancer) 
ovwbuvudt88et inte kan sammankopplas 

vid pankreastransplantation 

med snusning. 
I cancerkommitt~ns betankande 1984 

[15) 548s anpende canceniskcr med snus 
och tuggtobak au •FOr den cancenorm 
som i fOrsta hand forknippats med hitho­
rande varor, namligcn munhllecanccr. sy­
nes det emellertid endast rora sig om nAgra 
tl fall per ar•. Dct sagda ger st6d for att 
den ovan beratnadc cancenisken fdr polo­
nium-2 IO i snus ar av ritt storleksordning. 
Den vertliga risken fran poloniet kan vara 
lllgrc an den angivna, eventuellt obefintlig, 
men ej visentligt storre. Vore den det skul­
lc: den avslojas i den svenska cancerstatis­
tiken. For niil'Varande ar antalet vanesnu­
sare i Svcrige ungeflr 800 000. 

Slatsatser 
Radioaktiva alfastri.Iande llmnen i snus 

kan inte ensamma ge upphov till akuta ska­
dor pl munslemhinnans ccller. 

Regelbunden snusning medfor en bc­
strAlning per Ar som teoretiskt, ur cancer• 
risksynvinkel, kan jiimforas med tre en­
bildstagningar hos tandllikaren eller ex­
tcrnbestrAlnin,cn fn\n omgivande mark 
och byggnadsmalerial under cirka en vec­
ka. 

Slwl stn\ldosberakningar som epide­
miologiska data pekar pl att alfabestraJ­
ningcn for vanesnusarcn som hot1st kan in­
ncbiira en d(ldsrist av storleksordningen 
en per miljonen per ar. Denna radiologiskt 
bctinpde risk ar sA !Ag att den fran indivi­
dens synpunkt inte bor pAkalla nlgon sir­
skild Atgird eller uppmirksamhct. 

Det mest lAga)ctiva snuset iir inte nod­
\lllndigtvis det »ofartigaste", eftersom snu­
set ockd innehA.ller kemiska cancerogen­
er. 

Chrisler Samuelsson 

Llttentur 
I. Tso TC. Harley NH. Alexander LT. Source 

Transplantation av an vaskulariserad 
pankreasgraft normaliserar glukosom­
sattningen hos diabetiker. Pankreas-o­
transplantation (dvs injektion av isole• 
rade pankreasoar. exempelvis intrapor­
talt) her diremot hittllls lyckats endast I 
djure><perimentella modeller. Det fram­
kom vid den forsta internationella kon­
gressen om pankreastransplantationer 
som avholls i Stockholm. Annika Tibell, 
tf avdelningsliikare, och Rolf Linder, f n 
gistforska re, tranaplantationaki ru rgis­
ka ldiniken, Huddinge sjukhus, rappor­
terar frAn den del av kongressen som 
behandlade transplantation av vaskula­
riserade pankreasgraft. TvA nya serum­
markorer presantarades, vilka fOrefaller 
kunna forbattra diagnostiken av tidig 
avst6tnlng, nllgot som hlttills har varit 
ett problem. 

Den forsta pankreastransplantalionen 
gjon1es 1966 i Minneapolis dl en urcmisk 
diabetiker tick b!de en njure och en pan­
kreas transplanterad. U oder de foljande 
arcn gjordes hara enstaka panlcrcastrans­
plantationer och resultaten var daliga pl 
grund av kirurgiska och immunologiska 
komplikationcr. Under 1980-talet bar re­
suJtaten fomiiltrais vasenlligt, och tJera 
ccntrum rapporterar nu att 60-70 proccnt 
av patientema har fungerande transplantat 
ett Ar postoperativt. Detta bar medfort en 
kraftist okad transplantationsaktivitet. 
1980 gjordes 39 pankreastransplantationer 
i varlden, 1987 bade antalct stigit till 335. 

Med anlcdning av denoa utvectling an­
ordnades den forsta intemationeUa kon­
gresscn om pankreastransplantationer i 
Stockholm i mars 1988. Arrangor var den 
transplantationskirurgi.ska kliniken vid 
Huddinge sjukhus som sedan mAnga Ar ar­
bctat med pantreastransplantationer. 
Konaressen samlade 400 deltaaare fran 36 
llnder. De ca 200 presentationcrna vid 

of lcad--210 and polonium-210 in tobacco. JD. Brunneman KD. Carcinogenic agents in 
Science 1966; 153:880-2. snuff. JNCI 1986; 76:43.S-7. 

2. Martell EA. Radioactivity of tobacco tri• 10. Samuelsson C. Medical consequences/ef-
cltomes aod insoluble cigarette smoke par- fects of polonium in snuff. Lund: Dcpart-
liclc:s. Nature 1974; 249:21.S-i. ment ofRadiatioo Physiolo&y, University of 

3. Athalye VV, Mistry VB. Uptake and distri- Lund. 1988. (Report NFRA-3087fMERI-
bution of 21°1'o and 2 '°1'tl in tobacco plants. J087). 
Radiation Botany 1m; 12:421-S. 11. James AC. Lung dosimetry for radon and 

i 4. Eiscnbud M. Environmental radioactivity. thoron daughters: Review and reassessment 
f 3rd ed. Orlando: AcademicPress, 198'.7:l48. with emphasis on Jomestic exposure. In: 
t, S. Harley NH, Cohen BS. Polonium-210 in to- Nazaroff WW. Nero AV, eds. Radon 11.rtd its 
~ bacco. In: Moahiui AA, Parli P, Carter progeny in indoor air. New York: Wiley In-
/ MW ct al, =ds. Radioactivity in consumer tencicncc. 1988:259-309. 
f products. Washineton DC: US Nuclear Re- 12. Blomaren PO. Bel'Jlhlll] K. KontrnU av 
t aulatory Commission. 1978: 199-'.! 16. stdlskydd m m inom sjuJc.,A.rden ( KASTI. 
f. 6. Black SC, Bretthauer EW. Polonium-210 in Stockholm: Statens strilskyddsinstitut, 
r tobacco. Radiological Hellltb Data and Re- 1986. (SSI-rapport 116-18). 

I
r pons 19611: 9: l4S-52. 13. Hoffmann D, Adams JD. Lisk D, Fisenne I, 
·,, 7 Pettel'5SOl1 H Hallstadius L Hedvall R Brunnemann KD. To11.ic and carcinogenic 

~,i ... 1.:,.l:•·•· e&=~l~E:E1~:!~::~~~:;~ 14. !fiisi~~:: :~:u:::6::~ ~:: 
1,. dioactivity 1988; 6:25-40. ning ocb munhalecancer; En retrospektiv 
t 8. Uailed Nations Scientific Co,nmittee on the studic. Tandlakartidnill8cn 1978; 70: 1048-
(· . Effects or Atomic Radiation (UNSCEAR), 52. f; 1982 report. New York: United Nations, IS. Cancerkommitt~n. Cancer. orsaker. flirc-f 1982. byKPRdc mm. Stockholm: Liber. 

__ i_ ~:-:.•::::~~= ~"'"" 1'8'~'4 (:U 198'6n 

motet bar publicerats i ett supplement till 
tidskriften Diabetes ijanuari 1989. 

IndJkationer 
ror pankreastransplantatlon 

Fn\gan om vilka patienter som kan och 
bor bli foremal for pankrcastransplanta­
tion togs upp redan i den forsta paneldis­
kussionen Jedd av R Landgraf, Munchen. 
Insulinkrlivande diabetes ar visserligen en 
aUvarlig sjukdom me:l svara sekundara 
k.omplikationcr (ajurinsufficiens, blindhet 
och gallgl'an), men sjukdomen ar inte ome­
delbart livshotande. F6rdelarna med en 
pankreastransplantation mlste darfor 
noga vagas mot de risker som det kirurgis­
ka ingreppet och inununsuppressionen in­
nebar. Bland fordelama finns det faktum 
att patientcn kan upphora med insulinbe­
handlinaen och overp till en normal diet. 
Eftcnom blodsockret blir norrnaJt eller 
nistan normalt cfter transplantationen 
borde de svlira selcundlrkomplikationerna 
ocks! kunna bronuas eller forftindras. 

Hittills bar tlertalet pankrcastransplan­
tationer gjorts ~ diabetiska patienter som 
utvecldat uremi. Mlnga av patientema bar 
fltt bade en qjure och pankrcas rransplan­
terade samtidigt, med b~ organen tagna 
fran samma donator. I andra fall har pan­
kreastranspiantationen gjorts efter en lyc­
kad ltjurtransplanlation. Under de senaste 
Aten bar man ocksa gAtt in tidigare i sjuk­
domsforloppet och di transplanterat bara 
pankreas. En anledning till detta ar att ris­
kema minskat och resultaten fOrbli.ttrats. 
En annan anledning iir att det bar visat sig 
att senkomplikationerna intc pavcrkas 
nlunnvirt om pankreastransplantation ut­
fors efter myckct l~gvarig sjukdom (se 
ncdan). 

Det har dA gal.It att identifiera de diabeti­
ker som kommer att utveckla allvarliga se­
lcundArkomplikationer. Persisterande pro­
teinuri ar ctt tidigt tecken pa diabetesnef­
ropati. Efter att proteinuri upptratt ar for­
loppet varierande men med hittillsvarande 
diabetesre&im har hilftcn av paticntema 
utvecklat uremi inom sju Ar. Patienter med 
begynnande njurskada skulle saledes vara 
tinkbara kandidatcr for cnbart pankreas­
transplantation. 

Patienter med subkutan in$ulinresi­
stens. defekt motrcgulation vid hypoglyk­
emi eller hyperlabil diabetes ar ofta svart 
invalidiserade av sitt tillstand och loper 
dessutom risk for allvarliga akuta kompli­
kationer. Det forefaller diirfor rimligt att 
erbjuda aven dessa patienter pankreas­
transplantation. 

Tllharatagande av organ 
for transplantation 

Forhojt blodsockcr och serumamylas 
foreligger ofta hos potentiella organdona­
torer. vilket innebir svAriaheter att avgora 
om pankreas ar liimplig ffir transplanta­
tionsandamA.1. U Hesse, Minneapolis, an­
sAg dock att sA Uinge diabetes eUer pan­
lcreatit ej forekom i anamnesen, och pan­
krcas sag normal ut. sl kunde den tran~­
planteras utan risk. T Schmid, Innsbruck, 
hade studerat betydelscn av donatoms al.-
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