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ABSTRACT 

Despite a g rea t  number o f  s tud ies  dur ing  almost th ree  decades i t  has n o t  

been poss ib le  t o  s a t i s f a c t o r i l y  answer the  quest ion how the  r i s k  o f  de- 

veloping cancer o f  the  stomach i s  a f fec ted  by operat ion f o r  u l c e r  disease. 

The answer t o  t h i s  quest ion i s  i n t e r e s t i n g  from a tumourbiological  p o i n t  o f  

veiw and p r a c t i c a l l y  important when choosing treatment and fol low-up rou- 

t i n e s .  I n  p r i n c i p l e  t h i s  can be s a i d  t o  be a t e s t  case f o r  c l i n i c a l  problems 

t h a t  can be solved most e f f e c t i v e l y  by epidemiological  research methods. I n  

t h i s  b r i e f  survey are  summarized f i r s t  the s t a t e  o f  knowledge i n  the  f i e l d  

and the methodological problems t h a t  have made i t  hard t o  study the question. 

Then a h i s t o r i c a l  cohort  study i s  repor ted  which has j u s t  been f i n i s h e d  i n  

the  h e a l t h  care reg ion  o f  Uppsala. By fo l l ow ing  a s u f f i c i e n t l y  great number 

o f  i n d i v i d u a l s  ( f u l l y  6,000) over a long t ime (25-33 years) and using m u l t i -  

v a r i a t e  methods o f  ana lys is  i t  was poss ib le  t o  demonstrate a cons is ten t  and 

complex p a t t e r n  o f  a changed r i s k  o f  cancer o f  the  stomach a f t e r  p a r t i a l  

gastrectomy according t o  B i l l r o t h  I and 11. Not on ly  the choice o f  s u r g i c a l  

method in f luences  t h i s  r i s k  b u t  a l so  age a t  operat ion,  diagnosis, the l eng th  

o f  the observat ional  fol low-up, and the sex o f  the pa t i en t .  

BACKGROUND 

Since a few decades the  quest ion i f  the  r i s k  o f  cancer o f  the stomach 

increases a f t e r  p a r t i a l  gastrectomy a t  benign u l c e r  disease has engaged the  

surgeons o f  the world. I n  the  50’s i nves t i ga t i ons  were publ ished from Norway 

(2)  and Sweden (3)  which showed an increased r i s k  o f  cancer o f  the stomach 

a f t e r  p a r t i a l  gastrectomy. Since then a grea t  number o f  s tud ies  have been 

publ ished t h a t  bo th  speak i n  favour o f  and against  such an increased r i s k .  I n  

add i t ion ,  var ious r i s k  f a c t o r s  such as t ime a f t e r  operat ion,  sex, s u r g i c a l  
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method, preoperat ive diagnosis, and age a t  operat ion have been described. The 

problem inherent i n  many e a r l i e r  i nves t i ga t i ons  has above a l l  been t h a t  they 

have been based on l i m i t e d  p a t i e n t  ma te r ia l s  which has e n t a i l e d  d i f f i c u l t i e s  

i n  s t a t i s t i c a l l y  s e t t l i n g  suspic ious associat ions.  

METHOWLOGIC ASPECTS 

I n  the  middle o f  t he  80’s two s tud ies  were publ ished from England (1) and 

Norway (5)  i n  which a g rea t  number o f  p a t i e n t s  are being fol lowed over a long 

pe r iod  o f  time. Common t o  these two inves t i ga t i ons  i s  t h a t  the r i s k  o f  cancer 

o f  the  stomach i s  elevated on ly  20 years a f t e r  p a r t i a l  gastrectomy and t h a t  

i t  depends on the s u r g i c a l  method and the l o c a l i z a t i o n  o f  the u l c e r  disease. 

The problem can be charac ter ized  as t y p i c a l l y  epidemiological .  The issue 

i s  whether, i n  a c e r t a i n  group o f  i n d i v i d u a l s  (pa t i en ts  having undergone 

p a r t i a l  gastrectomy), there  i s  an increased incidence o f  a c e r t a i n  disease 

(cancer o f  the stomach). The hypothesis can be s tud ied  e i t h e r  by case-control 

methodology or by cohort  methodology. I n  the  former case one was t o  i n v e s t i -  

gate i n  a l l  p a t i e n t s  who were taken ill w i t h  cancer o f  the stomach whether 

these were operated on by p a r t i a l  gastrectomy or not .  To these p a t i e n t s  a 

c o n t r o l  group was then t o  be selected i n  which the  prevalence o f  p a r t i a l  

gastrectomy i n  the  background popu la t ion  was t o  be del ineated. P a r t i a l  

gastrectomy being r e l a t i v e l y  in f requent  i n  the  populat ion, a g rea t  number o f  

p a t i e n t s  with cancer o f  the  stomach are requ i red  t o  s e t t l e  an increased r i s k ,  

p a r t i c u l a r l y  i f  the increase i s  a moderate one. It takes a l ong  study pe r iod  

t o  gather a s u f f i c i e n t  number o f  pa t i en ts  i n  a vast  geographical area. 

I n  a cohort study a number o f  pa t i en ts  operated on by p a r t i a l  gastrectomy 

are  i d e n t i f i e d  whereupon these are fo l lowed as regards when they were taken 

ill with cancer o f  the  stomach. I n  comparison i s  used a group o f  i n d i v i d u a l s  

who have no t  undergone p a r t i a l  gastrectomy and who have a known incidence o f  

cancer o f  the  stomach. I n  Sweden - w i t h  access t o  r e l i a b l e  incidence r a t e s  

from the  cancer r e g i s t e r  - the  e n t i r e  popu la t ion  can be used as c o n t r o l  

group. With t h i s  methodology the  cohort has t o  be developed re t rospec t i ve l y  

i n  order t o  make the fol low-up t ime long enough. 

THE UPPSALA COHORT STUDY 

I n  order t o  i l l u s t r a t e  the  issue whether cancer o f  the stomach i s  in-  

creased or not  a f t e r  u l ce r  operat ion we have i n  a recen t l y  f i n i shed  study ( 4 )  
chosen t o  use the cohort  methodology, more exac t l y  a re t rospec t i ve  cohort .  
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When planning the study the fo l l ow ing  demands have been made: 

1 .  The s i z e  o f  the  cohort  should exceed 6,000 p a t i e n t s  t o  make i t  poss ib le  

t o  s t a t i s t i c a l l y  s e t t l e  an increased r i s k  o f  about 50 per cent. 

The gather ing o f  the cohort  should be c a r r i e d  out from a s t r i c t l y  de f ined 

popu la t ion  where a l l  p a t i e n t s  who have undergone p a r t i a l  gastrectomy 

should be included. 

The fol low-up t ime f o r  the  cohort  ought t o  exceed 25 years. 

2 .  

3. 

4. A t  l e a s t  90% o f  the  i n d i v i d u a l s  i n  the  cohor t  should be ava i l ab le  f o r  

complete follow-up. 

From opera t ion  ledgers o f  5 county counc i l s  ( those o f  the  county counc i l s  

o f  Urebro, Vastmanland, Uppsala, Kopparberg, and Gavleborg) were i d e n t i f i e d  

a l l  p a t i e n t s  operated on by p a r t i a l  gastrectomy 1950-1958. A l l  h o s p i t a l s  a t  

which surgery was c a r r i e d  ou t  dur ing  t h i s  pe r iod  o f  t ime were v i s i t e d  by one 

o f  the  i nves t i ga to rs .  On the  f i r s t  v i s i t  i n fo rma t ion  was c o l l e c t e d  on the  

type  o f  opera t ion  and the  p a t i e n t ' s  h o s p i t a l  record  number. I n  some cases 

name, sex etc.  were a l so  mentioned. These data was then entered i n  a com- 

pu ter ized  r e g i s t e r  and the  i n fo rma t ion  was supplemented with name, date o f  

b i r t h ,  and address dur ing  a second v i s i t  t o  the  hosp i ta l s .  By means o f  t h i s  

varying i n fo rma t ion  the p a t i e n t s '  unique n a t i o n a l  r e g i s t r a t i o n  numbers were 

then procured from the p a r i s h  o f f i c e s ,  

By l i n k i n g  the  computerized cohort  w i th  the r e g i s t e r  o f  Causes o f  Death 

and the  Emigrat ion Register o f  S t a t i s t i c s  Sweden as w e l l  as the  Cancer 

Register the cohort  could be completed with data on cancer diagnosis (and the  

date o f  t h i s ) ,  date o f  death, and date o f  emigration. S t a r t i n g  from these 

data the  number o f  observed and expected cases o f  cancer o f  the  stomach i n  

the  cohort  was ca lcu la ted  each fol low-up year and d i s t r i b u t e d  on sex and age 

(5-year groups). Standardized incidence r a t i o  (SIR) i s  de f ined as the  r a t i o  

between observed and expected number o f  cancers o f  the stomach. 

I n  sum t h i s  study demonstrates an unchanged r i s k  o f  cancer o f  the  stomach 

ove ra l l ,  bu t  a complex p a t t e r n  o f  s i g n i f i c a n t  d i f f e rences  between var ious 

subgroups o f  the  cohort.  There was thus f o r  example a decreased r i s k  dur ing  

the  f i r s t  20 years and then i t  was elevated. Women and young i n d i v i d u a l s  r a n  

a g rea ter  r i s k  o f  developing cancer o f  the stomach. Ulcer o f  the stomach as a 

preoperat ive diagnosis and p a r t i a l  gastrectomy according t o  B i l l r o t h  I 1  

increased the  r i sk  (4 ) .  
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