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Abstract:
Judgement, as one of the core tenets of medicine, relies upon the integration of multi-layered data with nuanced decision making. Cancer offers a unique context for medical decisions given not only its variegated forms with evolution of disease but also the need to consider the individual condition of patients, their ability to receive treatment, and their responses to treatment. Challenges remain in the accurate detection, characterization, and monitoring of cancers despite improved technologies. Radiographic assessment of disease most commonly relies upon visual evaluations, the interpretations of which may be augmented by advanced computational analyses. Artificial intelligence (AI) promises to make great strides in the qualitative interpretation of cancer imaging by expert clinicians, including volumetric delineation of tumours over time, extrapolation of the tumour genotype and biological course from its radiographic phenotype, prediction of clinical outcome, and assessment of the impact of disease and treatment on adjacent organs. AI may automate processes in the initial interpretation of images and shift the clinical workflow of radiographic detection, management decisions on whether to administer an intervention, and subsequent observation to a yet to be envisioned paradigm. Here, the authors review the current state of AI as applied to medical imaging of cancer and describe advances in 4 tumour types (lung, brain, breast, and prostate) to illustrate how common clinical problems are being addressed. Although most studies evaluating AI applications in oncology to date have not been vigorously validated for reproducibility and generalizability, the results do highlight increasingly concerted efforts in pushing AI technology to clinical use and to impact future directions in cancer care.
References :
1.   Hong   TS,   Tome   WA,   Harari   PM.   Heterogeneity  in  head  and  neck  IMRT  target   design   and   clinical   practice.   Radiother Oncol. 2012;103:92-98.  
 2.   Li   XA,   Tai   A,   Arthur   DW,   et   al.   Variability  of  target  and  normal  struc-ture delineation for breast cancer radio-therapy:  an  RTOG  Multi-Institutional  and  Multiobserver  Study.  Int  J  Radiat  Oncol Biol Phys. 2009;73:944-951. 
 3. Chan HP, Hadjiiski L, Zhou C, Sahiner B.  Computer-aided  diagnosis  of  lung  cancer  and  pulmonary  embolism  in  computed tomography—a review. Acad Radiol. 2008;15:535-555.  
4.. Wang S, Burtt K, Turkbey B, Choyke P, Summers RM. Computer aided-diagno-sis of prostate cancer on multiparamet-ric  MRI:  a  technical  review  of  current  research [serial online]. Biomed Res Int. 2014;2014:789561.   
5. Rasch C, Barillot I, Remeijer P, Touw A, van  Herk  M,  Lebesque  JV.  Definition  of the prostate in CT and MRI: a multi- observer  study.  Int  J  Radiat  Oncol  Biol  Phys. 1999;43:57-66.   
6.   Ruprecht   O,   Weisser   P,   Bodelle   B,   Ackermann H, Vogl TJ. MRI of the pros-tate: interobserver agreement compared with   histopathologic   outcome   after   radical   prostatectomy.   Eur   J   Radiol. 2012;81:456-460.    
7.    Mirsadraee    S,    Oswal    D,    Alizadeh    Y,  Caulo  A,  van  Beek  E  Jr.  The  7th  lung  cancer  TNM  Classification  and  Staging  System:  review  of  the  changes  and   implications.   World   J   Radiol. 2012;4:128-134.   
8.  Amin  MB,  Greene  FL,  Edge  SG,  et  al.  The eighth edition AJCC Cancer Staging Manual:  continuing  to  build  a  bridge  from a population-based to a more ‘per-sonalized’  approach  to  cancer  staging.  CA Cancer J Clin. 2017;67:93-99.   
9.   Song   SE,   Seo   BK,   Cho   KR,   et   al.   Computer-aided  detection  (CAD)  sys-tem  for  breast  MRI  in  assessment  of  local  tumor  extent,  nodal  status,  and  multifocality  of  invasive  breast  can-cers:  preliminary  study  [serial  online].  Cancer Imaging. 2015;15:1.   
10.  Levrini  G,  Sghedoni  R,  Mori  C,  et  al.  Size  assessment  of  breast  lesions  by  means   of   a   computer-aided   detec-tion  (CAD)  system  for  magnetic  res-onance   mammography.   Radiol   Med. 2011;116:1039-1049.   
 11.    Parmar    C,    Barry    JD,    Hosny    A,    Quackenbush   J,   Aerts   HJWL.   Data   analysis strategies in medical imaging. Clin Cancer Res. 2018;24:3492-3499.   
 12.    Jaffe    CC.    Measures    of    response:    RECIST,  WHO,  and  new  alternatives.  J Clin Oncol. 2006;24:3245-3251.   
13.  Guenther  LM,  Rowe  RG,  Acharya  PT,  et   al.   Response   Evaluation   Criteria   in  Solid  Tumors  (RECIST)  following  neoadjuvant   chemotherapy   in   osteo-sarcoma  [serial  online].  Pediatr  Blood  Cancer. 2018;65:e26896.   
14.  Wan  JCM,  Massie  C,  Garcia-Corbacho  J,  et  al.  Liquid  biopsies  come  of  age:  towards   implementation   of   circulat-ing   tumour   DNA.   Nat   Rev   Cancer. 2017;17:223-238.  
15.  Abbosh  C,  Birkbak  NJ,  Wilson  GA,  et  al.  Phylogenetic  ctDNA  analysis  de-picts early-stage lung cancer evolution. Nature. 2017;545:446-451. 
 16.  Phallen  J,  Sausen  M,  Adleff  V,  et  al.  Direct  detection  of  early-stage  cancers  using circulating tumor DNA. Sci Transl Med. 2017;9:pii:3aan2415.  
17. Cohen JD, Li L, Wang Y, et al. Detection and localization of surgically resectable cancers with a multi-analyte blood test. Science. 2018;359:926-930.   
18.  Bennett  CC,  Hauser  K.  Artificial  intel-ligence framework for simulating clini-cal decision-making: a Markov decision process   approach.   Artif   Intell   Med. 2013;57:9-19.   
19.  Siegel  RL,  Miller  KD,  Jemal  A.  Cancer  statistics,   2018.   CA   Cancer   J   Clin. 2018;68:7-30.  
20. National Lung Screening Trial Research Team,  Aberle  DR,  Adams  AM,  et  al.  Reduced   lung-cancer   mortality   with   low-dose computed tomographic screen-ing. N Engl J Med. 2011;365:395-4
[bookmark: _GoBack]Biography :
Bhawana Solanki has a 8 years of academic experience in the field of Medical Radiology Imaging Technology. She is a Research scholar, M.Sc. & B.sc from University College of medical science, Delhi University. Presently working as assistant professor, Santosh University, Ghaziabad, Delhi. Former Assistant Professor, Era University & Noida international university, India. She has 15 national & international research publications. She is listed as an expert member (course instructor) for finalizing the curriculum for radiology technician, CTS NSQF level 5 under ministry of skill development and entrepreneurship. She worked as a project coordinator of “unnat bharat abhiyan 2.0” a flagship program of the ministry of human resources development.

ROLE OF ARTIFICIAL INTELLIGENCE AND CANCER IMAGING 


 


Bhawna solanki


*


 


Santosh University, Ghaziabad, Delhi 


 


Abstract:


 


Judgement, as one of the core tenets of medicine, relies upon the integration of multi


-


layered data 


with nuanced decision making. Cancer 


offers a unique context for medical decisions given not only 


its variegated forms with evolution of disease but also the need to consider the individual condition 


of patients, their ability to receive treatment, and their responses to treatment. Challenges


 


remain 


in the accurate detection, characterization, and monitoring of cancers despite improved 


technologies. Radiographic assessment of disease most commonly relies upon visual evaluations, the 


interpretations of which may be augmented by advanced computa


tional analyses. Artificial 


intelligence (AI) promises to make great strides in the qualitative interpretation of cancer imaging by 


expert clinicians, including volumetric delineation of tumours over time, extrapolation of the tumour 


genotype and biologica


l course from its radiographic phenotype, prediction of clinical outcome, and 


assessment of the impact of disease and treatment on adjacent organs. AI may automate processes 


in the initial interpretation of images and shift the clinical workflow of radiogr


aphic detection, 


management decisions on whether to administer an intervention, and subsequent observation to a 


yet to be envisioned paradigm. Here, the authors review the current state of AI as applied to medical 


imaging of cancer and describe advances in


 


4 tumour types (lung, brain, breast, and prostate) to 


illustrate how common clinical problems are being addressed. Although most studies evaluating AI 


applications in oncology to date have not been vigorously validated for reproducibility and 


generalizabi


lity, the results do highlight increasingly concerted efforts in pushing AI technology to 


clinical use and to impact future directions in cancer care.


 


References


 


:


 


1.   Hong   TS,   Tome   WA,   Harari   PM.   Heterogeneity  in  head  and  neck  IMRT  targ


et   design   


and   clinical   practice.   Radiother Oncol. 2012;103:92


-


98.  


 


 


2.   Li   XA,   Tai   A,   Arthur   DW,   et   al.   Variability  of  target  and  normal  struc


-


ture delineation 


for breast cancer radio


-


therapy:  an  RTOG  Multi


-


Institutional


  


and  Multiobserver  Study.  Int  J  


Radiat  Oncol Biol Phys. 2009;73:944


-


951. 


 


 


3. Chan HP, Hadjiiski L, Zhou C, Sahiner B.  Computer


-


aided  diagnosis  of  lung  cancer  and  


pulmonary  embolism  in  computed tomography


—


a review. Acad Radiol. 2008;15:535


-


555.  


 


4.. Wang S, Burtt K, Turkbey B, Choyke P, Summers RM. Computer aided


-


diagno


-


sis of prostate 


cancer on multiparamet


-


ric  MRI:  a  technical  review  of  current  research [serial online]. Biomed 


Res Int. 2014;2014:789561.   


 


5. Rasch C, Barillot I, 


Remeijer P, Touw A, van  Herk  M,  Lebesque  JV.  Definition  of the prostate in 


CT and MRI: a multi


-


 


observer  study.  Int  J  Radiat  Oncol  Biol  Phys. 1999;43:57


-


66.   


 




ROLE OF ARTIFICIAL INTELLIGENCE AND CANCER IMAGING    Bhawna solanki *   Santosh University, Ghaziabad, Delhi    Abstract:   Judgement, as one of the core tenets of medicine, relies upon the integration of multi - layered data  with nuanced decision making. Cancer  offers a unique context for medical decisions given not only  its variegated forms with evolution of disease but also the need to consider the individual condition  of patients, their ability to receive treatment, and their responses to treatment. Challenges   remain  in the accurate detection, characterization, and monitoring of cancers despite improved  technologies. Radiographic assessment of disease most commonly relies upon visual evaluations, the  interpretations of which may be augmented by advanced computa tional analyses. Artificial  intelligence (AI) promises to make great strides in the qualitative interpretation of cancer imaging by  expert clinicians, including volumetric delineation of tumours over time, extrapolation of the tumour  genotype and biologica l course from its radiographic phenotype, prediction of clinical outcome, and  assessment of the impact of disease and treatment on adjacent organs. AI may automate processes  in the initial interpretation of images and shift the clinical workflow of radiogr aphic detection,  management decisions on whether to administer an intervention, and subsequent observation to a  yet to be envisioned paradigm. Here, the authors review the current state of AI as applied to medical  imaging of cancer and describe advances in   4 tumour types (lung, brain, breast, and prostate) to  illustrate how common clinical problems are being addressed. Although most studies evaluating AI  applications in oncology to date have not been vigorously validated for reproducibility and  generalizabi lity, the results do highlight increasingly concerted efforts in pushing AI technology to  clinical use and to impact future directions in cancer care.   References   :   1.   Hong   TS,   Tome   WA,   Harari   PM.   Heterogeneity  in  head  and  neck  IMRT  targ et   design    and   clinical   practice.   Radiother Oncol. 2012;103:92 - 98.       2.   Li   XA,   Tai   A,   Arthur   DW,   et   al.   Variability  of  target  and  normal  struc - ture delineation  for breast cancer radio - therapy:  an  RTOG  Multi - Institutional    and  Multiobserver  Study.  Int  J   Radiat  Oncol Biol Phys. 2009;73:944 - 951.      3. Chan HP, Hadjiiski L, Zhou C, Sahiner B.  Computer - aided  diagnosis  of  lung  cancer  and   pulmonary  embolism  in  computed tomography — a review. Acad Radiol. 2008;15:535 - 555.     4.. Wang S, Burtt K, Turkbey B, Choyke P, Summers RM. Computer aided - diagno - sis of prostate  cancer on multiparamet - ric  MRI:  a  technical  review  of  current  research [serial online]. Biomed  Res Int. 2014;2014:789561.      5. Rasch C, Barillot I,  Remeijer P, Touw A, van  Herk  M,  Lebesque  JV.  Definition  of the prostate in  CT and MRI: a multi -   observer  study.  Int  J  Radiat  Oncol  Biol  Phys. 1999;43:57 - 66.     

