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Diffe re ntiate d th yroid cance rs  (DTC) include  papillary
and follicular (including H urtle s  ce ll type ) carcinom as .
It is  a fas cinating dis e as e  as  it is  both  frus trating and
h e arte ning to tre at patie nts  w ith  DTC.1 Ove r th e  las t
tw o de cade s  th e re  h as  be e n an incre as e  tre nd in
de te ction of s m all s iz e  nodule s  (le s s  th an 1-2 cm )
due  to ove rw h e lm ing us e  of ultras ound (US) and fine
ne e dle  as piration cytology (FNAC).2 Th e  m anage m e nt
of patie nts  w ith  low  to inte rm e diate  ris k  dis e as e  is  a
m atte r of gre at controve rs ie s . Th e  m ajor controve rs ie s
are  e xte nt of th yroid s urge ry, us e  of pre ope rative
cros s  s e ctional ne ck  im aging and us e  of radioactive
iodine -131 (RAI) pos t-ope rative ly.3 Th e  s e ntine l re as on
is  lack  of valid pros pe ctive  random iz e d clinical trials .
In th is  re vie w  w e  w ill dis cus s  th e s e  are as  of contro-
ve rs ie s  and e xpe cte d w ay forw ard.

Exte nt of th yroid s urge ry: Th e re  w as  a cons e ns us
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Th e  Am e rican Th yroid As s ociation (ATA) 2015 guide line s  favor lobe ctom y for tum ors  1-4 cm , re com m e nd us e
of contras t e nh ance d CT/MRI e xam ination for h igh  ris k  patie nts  and low  or no radioiodine -131 th e rapy for low
to inte rm e diate  ris k  patie nts . H ow e ve r, th e s e  guide line s  h ave  be e n de cline d by Europe an As s ociation of Nucle ar
Me dicine  (EANM) on a ple a th at th e s e  are  bas e d on conflicting w e ak  re tros pe ctive  s tudie s  and s k e w e d inte rpre tation
of e xis ting databas e . Lack  of valid pros pe ctive  random iz e d clinical trials  due  to tum or biology and e xce e dingly
low  e ve nt rate  w h ich  ne e d longe r follow -up is  th e  prim ary re as on for th e s e  controve rs ie s . Curre ntly th re e
pros pe ctive  random iz e d clinical trials  upon low  ris k  DTC patie nts  are  unde rw ay and h ope fully th e ir re s ults  w ould
clarify de ns e  s m ok e s cre e n to a gre ate r e xte nt in ye ars  to com e .
Ke y W ords : Diffe re ntiate d th yroid cance r; lobe ctom y; th yroide ctom y; iodinate d contras t; radioiodine -131 tre atm e nt;
pros pe ctive  trials

ABSTRACT

Nosheen Fatima,1 Maseeh uz Zaman,1 Areeba Zaman,2 Nadeem Ahmad,1

Rabia Tahseen,3 Sidra Zaman,2 Unaiza Zaman2

1 De partm e nt of Radiology, Aga Kh an Unive rs ity H os pital, Karach i, Pak is tan
2 De partm e nt of Radiation Oncology, Aga Kh an Unive rs ity H os pital, Karach i, Pak is tan
3 Dow  Me dical Colle ge  and Dow  Unive rs ity of H e alth  Scie nce s , Dr. Ruth  Pfau H os pital, Karach i, Pak is tan

am ong various  th yroid s ocie tie s  for DTC le s s  th an 1
cm  (m icro-carcinom a) lobe ctom y and for tum or large r
th an 1cm  total or ne ar total th yroide ctom y are  th e
pre fe rre d s urgical options .4 H ow e ve r, th e  re com m e n-
dation 35-B in ATA 2015 guide line  allow s  lobe ctom y
for patie nts  w ith  tum or s iz e  1-4 cm  w ith out e xtra-
th yroidal e xte ns ion or dis tant m e tas tas is .4 Th is  is  a
m ajor s h ift from  its  pre vious  re com m e ndations  favoring
total th yroide ctom y for le s ion > 1cm 5 and w ill im pact
th e  us e  of s tate  of th e  art te s t lik e  th yroglobulin for
follow -up in clinical practice . Th is  re com m e ndation
w as  bas e d on large  body of data s h ow ing no s igni-
ficant s urvival be ne fit in patie nts  h aving 1-4 cm  tum ors
w h o h ad e ith e r lobe ctom y or total th yroide ctom y.3

H ow e ve r in 2016, Europe an As s ociation of Nucle ar
M e dicine  (EANM) de cline d to e ndors e  ATA 2015
guide line s . Th e  EANM be lie ve s  th at th is  m ajor ch ange
in s urgical practice  w ould unde rm ine  adjuvant us e  of
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candidate s  for tre atm e nt of k now n pe rs is te nt dis e as e .
Patie nts  in inte rm e diate  ris k  group h aving no pos t-
ope rative  s tructural or bioch e m ical e vide nce  of dis e as e
are  re com m e nde d for re m nant ablation or adjuvant
th e rapy.4 Th e  ATA e ndors e s  30 m Ci of Iodine -131 for
re m nant ablation, 30-150 m Ci for adjuvant th e rapy
and 100 - 200 m Ci for th e rapy of pe rs is te nt or re curre nt
dis e as e , e xce pt in e lde rly in w h om  dos e  s h ould not
e xce e d 150 m Ci due  to pote ntial s ide  e ffe cts  in th e m .4

Th e  Britis h  Th yroid As s ociation (BTA) guide line s
e ndors e s  th e  ATA guide line s  but us e d th e  te rm
s e le ctive  us e  ins te ad of m ay be  cons ide re d.2 H ow e ve r,
EANM h as  de cline d to e ndors e  ATA re com m e ndation
about RAI. Th e  EANM argue s  th at US National Cance r
Databas e  from  19 9 8 -2006 and US Surve illance
Epide m iology and End Re s ult (SEER) from  19 73-
2009  and oth e r publis h e d s tudie s , cle arly favor th e
be ne fit of RAI for dis e as e  s pe cific m ortality.12,5,13 It
furth e r argue s  th at data publis h e d 2016 onw ard
s upport be ne ficial role  of RAI in inte rm e diate  ris k
patie nts  w ith  nodal involve m e nt14,15,16 and e xpe ct
th e s e  w ould be  give n due  cons ide ration in future
ve rs ion of ATA guide line s .
For papillary m icro-carcinom a (le s s  th an 10 m m ;
PMC) ATA re com m e nds  lobe ctom y, no RAI but s e rial
follow  up w ith  s e rum  th yroglobulin and ultras ound as
th e  be s t option.4 H ow e ve r, BTA argue s  th at PMC is
as s ociate d w ith  loco-re gional re curre nce  in 2.5% ,
re gional nodal m e tas tas is  in 12.3-50%  and dis tant
m e tas tas is  in 0.4%  cas e s .2 Bas e d on th e s e  facts ,
BTA de s igne d a ris k  adopte d s trate gy to de cide  th e
radioiodine  th e rapy in PMC. Ris k  factors  are  nodule
h aving s iz e  6-10 m m , m ultifocal, unfavorable  h is tology,
nodal involve m e nt and FDG avid incide ntalom a on
PET im aging.17

Ris k  of s e cond prim ary m alignancy afte r Radio-
iodine -131 th e rapy: Se cond prim ary m alignancy
(SPM) h as  be e n a m atte r of gre at conce rn for patie nts
unde rgoing radioiodine  tre atm e nt but data is  contro-
ve rs ial re garding incide nce , late nt pe riod and th re s h old
dos e  of RAI. Study by Rubino e t al. re ve ale d s m all
ris k  of SPM for a cum ulative  dos e  of RAI gre ate r th an
200 m Ci.18 H ow e ve r, SEER databas e  is  difficult to
as s e s s  as  m os t of SPMs  w e re  de te cte d w ith in 1 ye ar
afte r RAI and lik e ly due  to us e  of h igh  e nd diagnos tic
m odalitie s .5 Study by H irs ch  e t al. re porte d no s igni-
ficant diffe re nce  in incide nce  of SPMs  in patie nts

RAI and us e  of s e rum  th yroglobulin to follow -up th e s e
patie nts .6  H ow e ve r, re com m e ndation 35-B of ATA-
2015 als o allow s  tre atm e nt te am  to cons ide r total
th yroide ctom y to e nable  adjuvant RAI or to e nh ance
follow -up bas e d on dis e as e  fe ature s  and/or patie nt
pre fe re nce s .4 Lobe ctom y m ay be  follow e d by e arly
com ple tion th yroide ctom y in up to 20%  of patie nts
h aving a non-favorable  final h is topath ology re port.7,8

Us e  of CT w ith  iodinate d contras t: Th e  ATA 2015
guide line s  (re com m e ndation 33-A) e ndors e  us e  of
contras t e nh ance d cros s  s e ctional im aging (CT or
MRI) as  an adjunct to ultras ound in patie nts  w ith
s us pe cte d or k now n h igh  ris k  dis e as e . Th is  w ill
de finite ly re s ult in de lay in adjuvant RAI tre atm e nt
for s e ve ral w e e k s . H ow e ve r, ATA fe e ls  th at be ne fits
outw e igh  th e  ris k  of de laying RAI for s e ve ral w e e k s .4

ATA re com m e nds  a de lay of 4-8 w e e k s  afte r contras t
e xam ination as  urinary iodine  le ve l us ually re turns
to norm al.9  H ow e ve r, th e re  re m ains  conce rn th at
re s idual iodine  in th yroid tis s ue  could im pair th e
e ffe ctive ne s s  of RAI de s pite  of h aving norm al urinary
iodine . Alth ough  ATA as s um e s  th at a de lay of fe w
m onth s  in RAI afte r iodinate d contras t h as  no pote ntial
h az ard, th e re  are  publis h e d s tudie s  w h ich  h ave  s h ow n
poor s urvival in patie nts  h aving a de lay m ore  th an
180 days  afte r th yroide ctom y.10

Radioactive  Iodine -131 (RAI) tre atm e nt pos t-
ope rative ly : Th e  ATA 2015 gu ide line s  h ave
s ignificantly curtaile d th e  applications  of RAI in th e
m anage m e nt of low  and inte rm e diate  ris k  patie nts .
Th e  ATA h as  place d patie nts  w ith  nodal m e tas tas is
into low , inte rm e diate  and h igh  ris k  for loco-re gional
re curre nce  or dis tant m e tas tas is  rath e r th an placing
into inte rm e diate  ris k  group.11 It h as  cate goriz e d RAI
us e  as  re m nant ablation (ablation of norm al th yroid
tis s ue ), adjuvant th e rapy (h aving no k now n re s idual
dis e as e  but h aving ris k  of re curre nce ) and th e rapy
to tre at k now n loco-re gional or m e tas tatic dis e as e .4

ATA re com m e nds  obs e rvation in low  ris k  patie nts
h aving no e vide nce  of re s idual dis e as e  afte r s urge ry.4

For h igh  ris k  patie nts , RAI is  re com m e nde d for
adjuvant th e rapy or tre atm e nt of k now n dis e as e .4 For
inte rm e diate  ris k  group, RAI is  re com m e nde d bas e d
on ris k  of re curre nce , dis e as e  s pe cific m ortality and
pos t-ope rative  e valuation.4 Patie nts  w ith  prove n
pe rs is te nt dis e as e  or rais e d s e rum  th yroglobulin are
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e ith e r tre ate d w ith  RAI (80%  h ad >200 m Ci) or not-
tre ate d w ith  RAI . H ow e ve r, s tudy by Se o e t al. claim e d
a dos e  de pe nde nt ris k  be tw e e n RAI and le uk e m ia .
Th e y found th at 1 in 20,000 patie nts  tre ate d w ith  RAI
>100 m Ci h as  de ve lope d le uk e m ia but no ris e  is  s e e n
in patie nts  tre ate d w ith  <100 m Ci of RAI.20 Im portantly
th e  late nt pe riod be fore  th e  le uk e m ia appe ars  w as  8
m onth s  w h ich  is  m uch  s h orte r th an pre vious ly re porte d
pe riod.20

Re as ons  of controve rs y and w ay-forw ard: Th e  pri-
m ary re as on for controve rs y as s ociate d w ith  m anage -
m e nt of th yroid cance r is  lack  of pros pe ctive  rando-
m iz e d trials . Slow  grow th  of DTC w ith  e xce e dingly
low  e ve nt rate  m ak e s  it difficult to follow  th e s e  patie nts
for longe r duration. Re s e arch e rs  h ave  e s tim ate d th at
a pros pe ctive  trial h aving s am ple  s iz e  of 1500 th yroid
cance r patie nts  tre ate d w ith  RAI w ith  a follow -up
gre ate r th an 10 ye ars  w ill h ave  good s tatis tical s tre n-
gth .21 A pros pe ctive  random iz e d control trial to obs e rve
th e  outcom e  of proph ylactic ce ntral ne ck  dis s e ction
in cN0 (clinically non-palpable  node s ) patie nts  w ould
re q uire  a s am ple  s iz e  of about 5800 to ge t good s ta-
tis tical s tre ngth , h e nce  not fe as ible .22 To s tudy th e
role  of RAI in low  ris k  group, th re e  pros pe ctive  rando-
m iz e d trials  are  curre ntly unde rw ay, com paring
patie nts  tre ate d w ith  and w ith out RAI. Th e s e  are
Fre nch  ESTIMBAL-2 (Etude  Stim ulation Ablation-2),
Britis h  IoN (Iodine  or Not) and Ge rm an CLERAD-
PROBE (I-124 PET/CT bas e d de cis ion m ak ing) trials .5

H ow e ve r, th e s e  trials  h ave  s h orte r follow -up pe riod
of 3-5 ye ars  w h ich  could affe ct th e  s tre ngth  of th e s e
trails  and re s ults  are  e xpe cte d be ginning in 2020.5

W e  fe e l th at re ce nt ATA 2015 guide line s  h ave  furth e r
s h ak e n th e  s e ttling m uddy w ate r by lim iting th e  e xte nt
of s urge ry and us e  of RAI in low  and inte rm e diate
ris k  patie nts . Th e  EANM h as  de cline d to e ndors e
th e s e  guide line s  as  th e y fe e l th at th e s e  are  bas e d
on bias e d re tros pe ctive  s tudie s  and non-re alis tic
inte rpre tation of US National Cance r and SEER
databas e . Lack  of valid pros pe ctive  random iz e d clinical
trials  due  to tum or biology and e xce e dingly low  e ve nt
rate  w h ich  ne e d longe r follow -up is  th e  prim ary re as on
for th e s e  controve rs ie s . Curre ntly th re e  pros pe ctive
random iz e d clinical trials  upon low  ris k  DTC patie nts
are  unde rw ay and h ope fully th e ir re s ults  w ould
m inim iz e  th e  de ns e  s m ok e s cre e n.
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