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THE EARLY HISTORY OF RADIOTHERAPY 

This r epo r t conce rns t h e deve lopmen t of r a d i a t i o n the rapy f r o m 1896 till 1906, 
i.e. in t h e yea r s i m m e d i a t e l y a f te r t h e d iscovery of X-rays by Wi lhe lm C o n r a d 
R o e n t g e n (1845-1923) in 1895, a n d t h e d iscovery of r a d i u m by Mar i e Curie-
S k l o d o w s k a (1867-1934) a n d P ie r re Cur ie (1859-1906) in 1898. 

The Early Beginnings of Roentgen Therapy 

T h e f irst s teps in t h e u s e of Roen tgen r ays for t h e r ap y w e r e d o n e in t h e y e a r 
a f te r publ ica t ion of t he paper « Uebe r e ine n e u e Ar t von S t r a h l e n » by W.C. Roen tgen 
in 1895(1,2). 

Biological effects of X-rays w e r e soon observed. O. Leppin descr ibes in 1896 
r a d i a t i o n in ju ry of h i s h a n d (7). Leopold F r e u n d (1868-1943) in 1896 u s e d Roen tgen 
r a y s for t he epi la t ion of a n a e v u s pi losus w i t h t r ag ic r e su l t s . A deep u l cus pe r s i s t ed 
af te r r a d i a t i o n (1 ,2) . The f i rs t successful r a d i a t i o n t r e a t m e n t w a s ach ieved in 1897. 
E d u a r d Schiff (1849-1913) c u r e d a pa t i en t w i t h lupus e r y t h e m a t o d e s (Fig. 1) (8 ,9 ,10) . 
I n S w e d e n Tage A.U. S joegren (1859-1939), a n d T h o r S t enbeck (1864-1914) successful ly 
t r e a t e d a sk in t u m o r in 1899(11,12,13). 

Roen tgen r a y s w e r e soon u s e d for t r e a t m e n t of d i f ferent d i seases . 

The Early Beginnings of Radium Therapy 

A n o t h e r t r e n d in the u s e of r a d i a t i o n for t h e t r e a t m e n t of t h e d i sease w a s t h e 
appl ica t ion of r a d i u m . 

Anto ine H e n r i Becquere l (1852-1908) observed the biological effects of r a d i u m . 
H e h a d ca r r i ed a glass t ube con ta in ing r a d i u m sa l t s in h i s ves t pocket , a n d 
« r a d i u m b u r n » of t h e sk in unde r ly ing the pocke t r e su l t ed . 

The F r e n c h phys ic ian H e n r i A. Danlos (1814-1912) w a s t h e first to u s e r a d i u m 
for t h e t r e a t m e n t of pa t i en t s a t Hôpi ta l Sain t -Louis in P a r i s . 

I n 1903 M a r g a r e t A. Cleaves (1848-1917) in N e w York appl ied r a d i u m in t ra­
cav i t a ry for t h e t r e a t m e n t of c a r c i n o m a of t h e cervix. 

Rober t Abbé (1851-1928), a N e w York surgeon , in 1905 i m p l a n t e d r a d i u m 
di rec t ly in to a t u m o r . 

Louis F . W i c k h a m (1861-1913), P a u l Degra is (1784- ) a n d H e n r i Dominc i 
(1867-1926) e s t ab l i shed in 1906 t h e « Labora to i r e biologique du r a d i u m » in Pa r i s 
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w h i c h b e c a m e t h e m o s t i m p o r t a n t i n s t i t u t i on for r a d i u m t h e r ap y (14). I n th i s 
ins t i tu t ion excel lent r e su l t s in r a d i u m the r ap y w e r e achieved (Fig. 2, 3, 4). 

The successes of t h e r a d i u m a n d Roen tgen t h e r ap y w e r e o v e r s h a d o w e d 
howeve r f rom m a n y fa i lures , especial ly severe r a d i a t i o n b u r n . At t h a t t i m e t h e r e w a s 
no possibi l i ty to m e a s u r e t h e r a d i a t i o n dos is applied in the t r e a t m e n t . The re fo re 
t h r e e m a i n p rob l ems h a d to be solved for t h e f u r t h e r deve lopmen t of t h e Roen tgen 
a n d r a d i u m the r apy : 1. m e a s u r e m e n t (dos ime t ry ) of applied r ad ia t ion , 2. u s e of 
f i l ters in o r d e r to e l im ina t e soft r a y s w h i c h a re absorbed in t h e sk in a n d c a u s e 
severe r eac t i ons , a n d 3. cons t ruc t i on of t u b u s in oifder t o cone the r ays . 

The Early Beginnings of Dosimetry 

T h e f u n d a m e n t a l w o r k in c o n s t r u c t i n g a n d u s ing t h e i n s t r u m e n t s n e e d e d for 
t h e m e a s u r e m e n t of t h e r ad i a t i on dosis w a s done by Guido Ho lzknech t (1872-
1931) of Vienna , R a y m o n d J.A. S a b o u r a u d (1864-1938), H e n r i Noi re (1878-1937) of 
Par i s , a n d Rober t Kienboeck (1871-1954). Guido Ho lzknech t in 1902 c o n s t r u c t e d 
t h e r ad io -ch ronomete r o r p e n e t r o m e t e r (3, 4). H e u s e d t h e d i sco lora t ion of i r ra­
d i a t ed a lka l ine sa l t s as a m e a s u r e of t h e a m o u n t of r ad i a t i on . 

RJ .A . S a b o u r a u d a n d H. Noi re in 1904 u s e d t h e r a d i o m e t e r wh ich a l lowed 
to e s t i m a t e t h e dose of r a d i a t i o n f rom t h e color c h a n g e of pas t i l les of c o m p r e s s e d 
b a r i u m p la t inocyan ide p laced on t h e pa t i en t ' s skin d u r i n g t h e i r r ad ia t ion . 

I n 1906 R Kienboeck c o n s t r u c t e d t h e quant j imeter u s ing s t r ips of s i lver 
b r o m i d e pape r exposed to t h e r a d i a t i o n on t h e sk in of t h e p a t i e n t (5 ,6) . After 
i r r ad i a t i on t h e paper s t r ips w e r e p rocessed a n d t h e i r d a r k e n i n g c o m p a r e d w i t h a 
s t a n d a r d . 

Improvements in Radiotherapy 

On t h e t u r n of t h e c e n t u r y a n d in t h e f i rs t y e a r s of t h i s c e n t u r y X-ray 
tubes a n d e q u i p m e n t w e r e s ignif icant ly improved . T h e u s e of f i l ters , i.e. me ta l l i c 
p la tes p laced b e t w e e n t h e X-ray t u b e a n d t h e sk in of t h e pa t i en t , e l i m i n a t e d t h e 
soft r a y s w h i c h a r e a b s o r b e d in t h e sk in a n d s u b c u t a n e o u s t i s sue c a u s i n g severe 
sk in « b u r n s ». 

I n o r d e r t o avoid d i spe rs ion of X-rays H e i n r i c h E . Albers-Schoenberg (1865-
1921) c o n s t r u c t e d t u b u s . T h e coniza t ion of X-rays a l lowed a m o r e localized r a d i a t i o n 
of pa thologica l les ions . 

The r a d i a t i o n dos is m e a s u r e m e n t s , t h e u s e of f i l ters a n d coniza t ion of X-rays 
led t o t h e b e t t e r t o l e r ance of r a d i a t i o n a n d to t h e m o r e successful t r e a t m e n t of 
pa t i en t s . 

The ear ly beginnings ( f rom 1896 ti l l 1906) of R o n t g e n a n d r a d i u m the rapy a n d 
t h e a c h i e v e m e n t s of p ioneer r a d i o t h e r a p i s t s a r e descr ibed . T h e ro le of t h e m e a s u r e ­
m e n t of r a d i a t i o n (dos ime t ry ) , t h e u s e of f i l ters an^l t u b u s for t h e b e t t e r t o l e r ance 
of r a d i a t i o n a n d m o r e successful t r e a t m e n t a r e emphas ized . 

Summary 
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