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Medical	  Physics:	  
	  SeHng	  the	  Scene	  

	  for	  Medical	  Radiology	  
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Medical	  physics	  is	  much	  older	  than	  
radiology	  
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Professors	  of	  Würzburg	  University	  

Adolf	  Fick	  1829-‐1901,	  professor	  
of	  physiology,	  publishes	  Die	  
medizinische	  Physik	  in	  1865	  	  
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Wilhelm	  Röntgen,	  1845-‐1923,	  
professor	  of	  physics,	  discovers	  
X-‐rays	  in	  1895	  



Paris	  1898	  
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Charles-‐Marie	  Gariel	  (1841-‐1924)	  was	  the	  4th	  professor	  
of	  medical	  physics	  at	  the	  faculty	  of	  medicine	  in	  Paris,	  at	  
the	  \me	  of	  Marie	  and	  Pierre	  Curie’s	  discovery	  of	  radium	  



La	  Société	  royale	  de	  médecine:	  1776-‐1793	  	  
•  Established	  by	  decree	  of	  the	  council	  of	  
Louis	  XVI	  	  	  

•  Félix	  Vicq	  d’Azyr	  was	  the	  prime	  mover	  and	  
permanent	  secretary	  	  

•  Composed	  of	  about	  30	  members	  with	  150	  
interna\onal	  associates,	  including	  
Benjamin	  Franklin	  

•  The	  work	  was	  published	  in	  Histoire	  de	  la	  
société	  royale	  de	  médecine:	  and	  	  
Mémoires	  de	  médecine	  et	  de	  physique	  
médicale.	  



Headings	  from	  the	  medical	  physics	  sec\on	  of	  
l’Histoire	  de	  la	  société	  (royale)	  de	  médecine,	  	  
before	  and	  aAer	  the	  French	  RevoluEon	  

Vol	  I	  	  1779	  

Vol	  10	  1798	  
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Physics	  applied	  to	  	  
•  	  knowledge	  of	  the	  human	  body	  …,	  	  

• 	   to	  its	  conservaEon	  …	  
• 	   and	  to	  the	  cure	  of	  its	  illnesses.	  	  

Hallé’s	  defini\on	  of	  medical	  physics:	  	  
“Physique	  appliquée	  à	  la	  connaisance	  du	  corps	  humain,	  
à	  son	  conservasion	  et	  à	  la	  guerison	  de	  ses	  maladies”	  	  

Jean	  Noel	  Hallé	  (1754-‐1822)	  
Professor	  of	  Medical	  Physics	  and	  Hygiene	  in	  Paris	  	  
1795	  to	  1822	  	  
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Medical	  physics	  professors	  in	  the	  Faculty	  of	  
Medicine	  in	  Paris	  in	  the	  19th	  century	  

1795-‐1822	  	  	  	  Jean	  Noël	  Hallé	  

Pierre	  Pelletan	  

1843-‐1886	  	  	  	  Jules	  Gavarret	  

Charles-‐Marie	  
Gariel	  

1823-‐1843	  	  

1886-‐1906	  	  
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Jules	  Gavarret	  (1840)	  
Principes	  generaux	  de	  
staEsEque	  medicale	  	  

•  C-‐A	  Louis	  had	  studied	  the	  outcomes	  
of	  blood-‐leHng	  in	  trea\ng	  typhoid.	  

•  “Navier’s	  discourse	  made	  clear	  his	  
grasp	  of	  the	  subject	  and	  the	  
judgements	  one	  could	  draw	  from	  the	  
use	  of	  the	  principles	  of	  probability	  
calculaEon	  in	  therapeuEc	  research”	  

•  Gavarret	  applied	  Poisson’s	  
probability	  calcula\ons	  to	  Louis’	  	  
study.	  	  

•  With	  only	  140	  pa\ents,	  the	  predicted	  
mortality	  rate	  was	  between	  26%	  to	  
49%,	  at	  a	  99%	  confidence	  level	  	  	  

Charles-‐Alexandre	  Louis	  

Claude-‐Louis	  Navier	  

Siméon	  Poisson	  

Jules	  Gavarret	  
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Gavarret’s	  	  “Law	  of	  Large	  Numbers”	  applied	  
to	  Therapeu\c	  Research.	  	  

•  The	  pa\ents	  must	  be	  drawn	  from	  the	  same	  locality	  
and	  class.	  	  

•  The	  illness	  must	  have	  a	  precise	  diagnosis	  and	  perfect	  
defini\on.	  	  

•  The	  number	  of	  cases	  in	  each	  class	  must	  be	  noted.	  	  

•  The	  therapy	  must	  be	  clearly	  formulated.	  	  	  

•  The	  medical	  sta\s\cian	  must	  be	  competent.	  
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A	  selec\on	  of	  19th	  century	  medical	  physics	  books	  

Gavarret	  (1869)	  Physique	  biologique.	  Les	  Phenomenes	  physiques	  de	  la	  vie.	  	  

Wundt	  and	  Monoyer	  (1871)	  Traité	  
élémentaire	  de	  physique	  médicale.	  	  

Fick	  (1856)	  Die	  medizinische	  Physik.	  	  

Draper	  (1885)	  A	  Text-‐Book	  of	  Medical	  Physics	  for	  the	  use	  of	  Students	  
and	  PracEEoners	  of	  Medicine.	  	  

Mameucci	  (1844)	  Lezioni	  sui	  fenomeni	  fisico-‐chimici	  dei	  corpi	  vivenE.	  	  
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Physics	  and	  Physiology	  

•  fluid	  mechanics	  and	  the	  circula\on	  	  
•  pneuma\cs	  and	  respira\on	  	  
•  op\cs	  and	  vision	  	  
•  acous\cs	  and	  speech	  and	  hearing	  	  
•  heat	  and	  body	  temperature	  
•  dynamics	  and	  animal	  mechanics	  
•  electricity	  and	  bio-‐electrics	  
•  energy	  and	  metabolism	  
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Adolf	  Fick	  (1829-‐1901)	  	  
Mathema\cian	  and	  Physiologist	  
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Figures	  from	  Fick’s	  Die	  
medizinische	  Physik	  
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Wilhelm	  Wundt	  (1832-‐1920).	  	  
Experimental	  physiologist	  and	  
psychologist	  
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From	  Monoyer’s	  preface	  to	  his	  1st	  French	  transla\on	  of	  Wundt’s	  
Der	  medicinishen	  Physik.	  Traité	  élementaire	  de	  physique	  
médicale.	  1871.	  Paris	  Balliére.	  p	  VIII	  	  



Ferdinand	  Monoyer	  (1836-‐1912)	  
Faculty	  of	  Medicine:	  Strasbourg,	  Nancy	  and	  Lyon	  

L’échelle	  Monoyer,	  
showing	  the	  embedded	  	  
lemers	  of	  his	  name	  
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What	  was	  going	  on	  in	  Britain?	  
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Adver\sement	  for	  a	  
medical	  physics	  
course	  in	  Edinburgh	  
in	  1836	  



Golding	  Bird	  (1814-‐1854)	  
Guy’s	  Hospital,	  London	  

Started	  electro-‐therapy	  at	  Guy’s	  Hospital	  in	  1836	  
Established	  England’s	  first	  electrical	  therapy	  department	  in	  1840.	  

• Elements	  of	  Natural	  Philosophy,	  1839	  
• Lectures	  on	  Electricity	  and	  Galvanism	  in	  their	  Physiological	  and	  	  	  	  	  	  
TherapeuEcal	  RelaEons,	  1849	  
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Liverpool	   O	  Lodge	  

Manchester	   A	  Schuster	  

Glasgow	   W	  Thomson	  (Lord	  Kelvin)	  

Aberdeen	   J	  Clerk	  Maxwell	  

Dublin	   G	  FitzGerald	  

Galway	   J	  Larmor	  

Edinburgh	   PG	  Tait	  

Cambridge	   JJ	  Thomson	  

Physics	  lecturers	  in	  Bri\sh	  medical	  
schools	  in	  the	  late	  1800s	  

“Pure	  physicists	  know	  nothing	  and	  probably	  care	  li_le	  for	  the	  
problems	  which	  interest	  us	  as	  medical	  men”.	  William	  Stone,	  1887.	  
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SeHng	  the	  Scene	  
	  for	  Medical	  Radiology	  
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Medical	  Electricity	  
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1895	  
Arsène	  d’Arsonval	  introduces	  radio-‐

frequency	  electrotherapy	  
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1895	  
Niels	  Finsen	  introduces	  ultraviolet	  radia\on	  

for	  the	  treatment	  of	  lupus	  
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Seeing	  within	  the	  body	  
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1879	  Edison’s	  carbon	  filament	  incandescent	  lamp	  
opens	  the	  way	  for	  cystoscopy	  and	  endoscopy	  
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Image	  recording	  and	  projec\on	  

Draper’s	  projector	  

Nachet’s	  photographic	  microscope	  

Projec\on	  
microscope	  
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Spectroscopy	  
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1880-‐81	  
Jacques	  and	  Pierre	  Curie	  discover	  piezoelectricity	  

in	  several	  crystals,	  including	  quartz.	  
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Vacuum	  Tubes	  and	  Radiant	  Mamer	  

Included	  in	  Draper’s	  lectures	  to	  medical	  students	  in	  New	  York	  
John	  C	  Draper	  (1885)	  A	  Textbook	  of	  Medical	  Physics	  	  
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Medical	  Physics	  before	  Radiology	  
•  Medical	  physics	  was	  defined	  and	  introduced	  into	  medical	  
training	  in	  revolu\onary	  France	  by	  Jean	  Hallé	  

•  Faraday’s	  discoveries	  gave	  renewed	  impetus	  to	  medical	  
electricity	  in	  the	  1830’s	  

•  Physics	  was	  applied	  to	  all	  aspects	  of	  physiology,	  especially	  in	  
the	  German	  universi\es	  

•  Advances	  in	  op\cs	  gave	  rise	  to	  further	  developments	  in	  
microscopy,	  spectroscopy,	  endoscopy,	  image	  recording	  and	  
projec\on	  

•  High	  frequency	  electrotherapy	  and	  UV	  phototherapy	  were	  
both	  introduced	  in	  1895,	  the	  year	  of	  Röntgen’s	  discovery	  of	  X-‐
rays	  
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If	  you	  want	  to	  read	  more….	  

•  Duck	  FA.	  Physicists	  and	  Physicians:	  A	  History	  of	  
Medical	  Physics	  from	  the	  Renaissance	  to	  Röntgen.	  
IPEM.	  2013.	  310pp.	  

•  www.ipem.ac.uk/Publica\ons/SCOPE/ESCOPE.aspx	  

•  Duck	  FA.	  The	  Origins	  of	  Medical	  Physics.	  Physica	  
Medica.	  2014;30:397-‐402.	  
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