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Artificial Inte llige nce : Journe y from  Re al to Virtual Radiologis t

In curre nt e ra, w e  all can s e ns e  th at alth ough  m ach ine s  h ave  not tak e n th e  ch arge  ye t but th e s e

are  s e e ping th e ir w ay into our live s , affe cting h ow  w e  live , h ow  w e  w ork  and e nte rtain ours e lve s .

Th e  be h avior of th e s e  m ach ine s  is  calle d Artificial Inte llige nce  (AI). AI is  an im portant dom ain of

com pute r s cie nce  w h ich  de als  w ith  m ak ing com pute rs  be h ave  lik e  h um ans . Sim ply in AI m ach ine s

are  m ade  to le arn (th e  acq uis ition of inform ation and rule s  for us ing th e  inform ation), re as oning

(us ing th e  rule s  to re ach  approxim ate  or de finite  conclus ions ), and s e lf-corre ction. Th e  te rm  w as

coine d in 19 56 by Joh n McCarth y, an Am e rican com pute r s cie ntis t, in 19 56 at Th e  Dartm outh

Confe re nce  w h e re  th e  dis cipline  w as  born.1 In 19 58 h e  inve nte d th e  com pute r program m ing language

LISP (de rive d from  LISt Proce s s or), th e  s e cond olde s t program m ing language  afte r FORTRAN.

LISP is  s till us e d today and is  th e  program m ing language  of ch oice  for artificial inte llige nce .2

Curre ntly, AI is  cons ide re d an um bre lla te rm  th at e ncom pas s e s  e ve ryth ing from  robotic proce s s

autom ation to actual robotics . AI can be  cate goriz e d in m any w ays , but s im ply as  W e ak  AI (de s igne d

and traine d for a particular tas k ) and Strong AI (m ulti-tas k , h aving h um an cognitive  abilitie s  and

inte llige nce  to find a s olution for unfam iliar tas k ).

In h e alth care , diagnos tic im aging is  focus e d on im proving patie nt’s  outcom e s  and re ducing cos ts

as  w e ll. Radiologis ts  w ant a bigge r role  in h e alth care , one  th at allow s  th e m  a s ay in patie nt’s

m anage m e nt, ide ally one  th at goe s  from  diagnos is  to th e rapy follow -up. Th e y w ill ge t it only if th e y

can de m ons trate  th e ir involve m e nt adds  clinical value . Im proving patie nt outcom e s  is  one  route  to

th is  goal. Artificial inte llige nce  (AI) m ay be  th e  ve h icle . AI h olds  th e  pote ntial for im prove d diagnos is .

A San Francis co-bas e d s tart-up calle d Enlitic® is  alre ady purs uing th is  opportunity.3 So one  day

s oon, m ach ine s  pow e re d by AI w ill inte rpre t e ve n th e  m os t com ple x clinical im age s  as  accurate ly

as  today’s  m os t e xpe rie nce d radiologis ts . Th e ir inte rpre tations  w ill tak e  into account all re le vant prior

im aging e xam inations  and patie nt’s  com ple te  m e dical h is torie s . Th e  robot radiologis t’s  ge ne rate d

final re ports  w ill be  uniform ly s tructure d w ith out ne e d for pre lim inary re ads . Th e s e  robot radiologis ts

w ill w ork  24/7/365 and h ave  no falloff in dilige nce  due  to fatigue , m onotony, inte rruptions  or dis tractions .

So “Robot Radiologis ts  are  th e  m ajor th re at to Re al Radiologis ts ” is  th e  m os t popular narrative  in

today’s  radiology. H ow e ve r, Re ch t and Bryan (pione e rs  of digital im aging) e nvis ion a future  in w h ich

AI be com e s  a routine  part of radiologis t’s  daily live s , m ak ing th e ir w ork  m ore  e fficie nt, accurate ,

s atis fying and value d.4 Se cond narrative  is  about th e  accuracy of re ports  ge ne rate d by Robot

Radiologis ts . H ow e ve r, propone nts  claim s  th at patie nts , re fe rring ph ys icians  and fe de ral re gulators

w ill h ave  no le s s  confide nce  in th e  com pe te nce  of nonh um an m e dical diagnos ticians  th an air trave le rs

h ave  today in com pute riz e d autopilots  - w h ich , by th e  w ay, alre ady fly your plane  m ore  th an 9 0

pe rce nt of th e  tim e  you’re  in th e  air.

Ke e ping in vie w  th e  grow th  and pace  of de ve lopm e nt in AI, it is  e xpe cte d th at jus t 10 ye ars  from

now , no m e dical im aging s tudy w ill be  re vie w e d by a “re al radiologis t” until it h as  be e n pre -analyz e d

by a “robot radiologis t”. Th is  pre -analys is  w ill als o s e le ct truly urge nt ite m s  on im age -inte rpre tation

w ork  lis t for re al radiologis t from  th os e  e xam s  th at can w ait.

AI w ill do autom ate d data m ining of patie nt’s  h is torie s  s tore d in th e  e le ctronic h e alth  re cord (EH R),

and fre e  up radiologis ts  to pe rform  m ore  value -adde d tas k s , s uch  as  inte grating patie nt’s  clinical

and im aging inform ation, h aving m ore  profe s s ional inte ractions , be com ing m ore  vis ible  to patie nts
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and playing a vital role  in inte grate d clinical te am s  to im prove  patie nt care .

So, “w ould AI re place  or augm e nt re al ph ys icians ?” is  th e  m os t popular de bate  not only in radiology

but als o in path ology, radiation oncology, cardiology and ne urology. But radiology is  once  again at

th e  fore front of a te ch nology re volution w ith  radiologis ts  puz z le d about th e ir role  in th e  re volutioniz e d

e ra.
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