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PET/CT Imaging in Oncology

Clinical im aging h as  s h ow n a re m ark able  de ve lopm e nt in th e  las t tw o de cade s  and h as  contribute d
tre m e ndous  and unde niable  im pe tus  to patie nt’s  care  and clinical re s e arch . One  of th e  m os t s ucce s s ful
s torie s  of curre nt ce ntury is  th e  de but of PET/CT on th e  h oriz on of clinical im aging. PET/CT is  th e
inte grate d im aging w h ich  provide s  functional and anatom ic inform ation in a s yne rgis tic form . Th e
de ve lopm e nt of th e  firs t h ybrid pos itron e m is s ion tom ograph y (PET) and com pute d tom ograph y (CT)
de vice  s truck  a ch ord w ith  th e  m e dical im aging com m unity th at is  s till ringing loudly th rough out th e
w orld and pave d th e  path  for oth e r h ybrid im aging lik e  SPECT/CT and PET/MR. Alth ough  th e s e
im aging options  h ave  broade r s pe ctrum  of applications  but it is  th e  oncology w h e re  it h as  be com e
a s tandard of care  in th e  m anage m e nt of various  cance rs . Due  to an ongoing re s e arch  and
de ve lopm e nt, various  targe t s pe cific radioph arm ace uticals  h ave  be e n introduce d w ith  h igh  de gre e
of pre cis ion. During th is  pe riod w e  h ave  als o obs e rve d robus t de ve lopm e nt on te ch nological frontie rs
and introduction of ne w  im aging protocols  to m inim iz e  radiation e xpos ure  as  w e ll.
Th e s e  inte grate d im aging e s pe cially PET/CT h as  re volutioniz e d s taging, re -s taging, re s pons e
e valuation and prognos tication of m any cance rs . It is  a now  a w e ll-e s tablis h e d fact th at inte gration
of th e  inte grate d im aging in th e  m anage m e nt plan of cance rs  is  not only cos t e ffe ctive  but als o
re duce s  tre atm e nt re late d m orbiditie s  and im prove d ove r-all s urvival. In re ce nt days , conce pt of
m e tabolic tum or volum e  h as  be e n w e ll tak e n by radiation oncologis ts . PET bas e d de line ation of
m e tabolically m os t active  tum or m as s  h as  be tte r outcom e  afte r radioth e rapy. Alth ough  th e re  is
lim itation of dis parity be tw e e n m e tabolic tum or volum e  e s tim ate d by s tatic or dynam ic PET im age s .
Me tabolic tum or volum e  e s tim ate d by s tatic PET im age s  are  e as ie r to do but s m alle r th an w h at
m e as ure d by dynam ic PET im age s  w h ich  are  difficult to acq uire  due  to lim ite d axial cove rage  of
e xis ting s canne rs .
Curre ntly th e  re s pons e  e valuation in oncology is  bas e d on anatom ical s iz e  of th e  le s ion(s ) (Re s pons e
Evaluation Crite ria In Solid Tum ors , RECIST) w h ich  h as  s ignificant tim e  lag w ith  th e  m e tabolic
re s pons e . Me tabolic re s pons e  bas e d on PET/CT s e m i-q uantitative  param e te r lik e  s tandardiz e d
uptak e  value  (SUV) is  curre ntly th e  m os t com m only us e d m e th od for re s pons e  e valuation. H ow e ve r,
SUV value s  de pe nd upon s e ve ral confounding factors  and m os t com m on are  body w e igh t, blood
s ugar le ve l, uptak e  tim e , us e  of oral and intrave nous  contras t and proce s s ing s oftw are . For th e s e
re as on SUV m e as ure d in th e  s am e  individual w ould be  diffe re nt w h e n acq uire d at s am e  s canne r
at diffe re nt point in tim e  and als o be tw e e n tw o facilitie s . In fact th is  is  th e  s e ntine l re as on for lack
of adoptability of (PET Re s pons e  Crite ria In Solid Tum ors , PERCIST). Th is  h as  s e ns itiz e d th e  various
s ocie tie s  acros s  th e  w orld to de ve lop and adopt a s tandardiz e d PET/CT im aging protocol by e ve ry
e xis ting facility of w orld.
Curre ntly th e re  h as  be e n a s tagge ring tre nd of patie nt’s  re fe rral to PET/CT or oth e r h ybrid im aging
facilitie s  and im aging com m unity as  w e ll as  nucle ar re gulatory bodie s  m us t be  cogniz ant of th e
pre vious  e xpe rie nce  of e norm ous  radiation e xpos ure  to patie nts  from  nucle ar cardiology and coronary
CT angiograph y proce dure s . Th e re fore , it is  im pe rative  to e xe rcis e  principle  of jus tification and
optim iz ation and to adopt s te ps  to e nh ance  unde rs tanding of tre ating clinicians  about th e  be ne fits
and pitfalls  of inte grate d im aging.
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