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Unus ual fe ature s  of 131I uptak e  during th yroid cance r s cintigraph y m ay le ad to a fals e -pos itive  diagnos is  of re s idual
or re curre nt m alignancy and as s ociate d m e tas tas is . A prope r unde rs tanding of th e  caus e s  of fals e  pos itive  131I
s cans  is  e s s e ntial for accurate  inte rpre tation of th e  im age s  and to obviate  diagnos tic e rrors  w h ich  m ay le ad to
adm inis tration of unne ce s s ary th e rapy dos e s . W e  are  re porting a cas e  of a 55-ye ars  old m an w ith  h is tory of total
th yroide ctom y for papillary th yroid cance r, follow e d by ablation th e rapy w ith  100 m Ci of 131I for re s idual th yroid
dis e as e . A follow -up s can obtaine d afte r one  ye ar s h ow e d a large  are a of 131I uptak e  in m e dias tinum , w h ich  w as
s ubs e q ue ntly found to be  due  to accum ulation of radioiodine  in a gros s ly dilate d e s oph agus  s e condary to ach alas ia.
For th e  accurate  inte rpre tation of 131I w h ole -body s cans , aw are ne s s  of pote ntial caus e s  of fals e  pos itive  findings
is  im portant to ovoid unne ce s s ary radiation burde n to th e  patie nts .

ABSTRACT

Introduction

Mos t w e ll diffe re ntiate d th yroid cance rs  re tain th e  ability
to trap iodine , and radionuclide s  of iodine  can be  us e d
both  diagnos tically and th e rape utically. Th e  availability
of s e ns itive  diagnos tic te s ts , couple d w ith  th e  ability
to de live r targe te d th e rapy, give s  ph ys icians  th e  ability
to m anage  th yroid cance r be tte r th an w ith  any oth e r
type  of cance r.1 W h ole  body 131I s cintigraph y is  a
re lative ly ine xpe ns ive , s im ple  ye t h igh ly accurate
proce dure  th at plays  a pivotal role  in clinical de cis ion-
m ak ing in th e  e valuation of pos t th yroide ctom y cas e s
of diffe re ntiate d th yroid carcinom a. Th e  ce ntral indication
for tre ating w ith  131I is  th e  appe arance  of abnorm al
focal uptak e  in a diagnos tic w h ole  body s can. Ove rall,
th e  w h ole -body s can h as  a ve ry h igh  s pe cificity th at
is  re porte d to be  in th e  range  of 9 8%  to 100% .2  Th ough
th ough t h igh ly s pe cific, th e re  is  grow ing e vide nce  of
fals e  pos itive  uptak e s  in s e ve ral oth e r organs  and th e ir
as s ociate d dis e as e  proce s s e s . Th e  pre s e nt cas e  is  a
clas s ical e xam ple  of it.

Cas e  Re port

A 55-ye ar-old m an w as  diagnos e d to h ave  papillary
th yroid cance r and h ad total th yroide ctom y in March
2007. H e  pre s e nte d to th e  Nucle ar M e dicine
de partm e nt of Karach i Ins titute  of Radioth e rapy and
Nucle ar M e dicine  (KIRAN) in April 2007 for pos t-
ope rative  radioiodine  ablation th e rapy w ith  131I for
th yroid cance r. A 2-m Ci diagnos tic 131I w h ole  body
s can s h ow e d functioning th yroid tis s ue s  in ne ck  only.
Laboratory w ork  up s h ow e d a TSH  le ve l of 78.58 uIL/m l
(0.17-4.05 uIL/m l), FT4 le ve l of 0.42 ng/dl (0.89 -1.78
ng/dl), s e rum  th yroglobulin le ve l of 16.4 ng/m l (1.7-
55.6 ng/m l) and s e rum  th yroglobulin and m icros om al
antibodie s  (Th yroid Pe roxidas e  antibody {anti TPO})
w e re  ne gative . In vie w  of patie nt’s  age  and e vide nce
of re s idual functioning th yroid tis s ue , th e  patie nt w as
tre ate d w ith  100 m Ci of 131I in May 2007 and w as
s ubs e q ue ntly put on s uppre s s ive  dos e s  of le voth yroxin.
Patie nt’s  s e rial s e rum  th yroglobulin le ve ls  w ith
s uppre s s ive  dos e s  of le voth yroxin be tw e e n May 2007
and April 2008 w e re  <0.02 uIL/m l (0.17-4.05 uIL/m l).
In June  2008, follow -up w h ole  body s can (21 days
afte r w ith draw ing le voth yroxin) w ith  2-m Ci 131I w as
pe rform e d 2008 w h ich  re ve ale d an e longate d are a of
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inte ns e  uptak e  in th e  m id of ch e s t vis ualiz e d both
ante rior and pos te rior vie w s  (Fig. 1).

Th e  initial s us picion w as  of m e dias tinal s oft tis s ue
functioning th yroid m e tas tas is . But h is  s e rum
th yroglobulin le ve l (off le voth yroxin) at th e  s am e  tim e
w as  <0.02 uIL/m l (0.17-4.05 uIL/m l) w ith  ne gative
antibodie s . Th is  dis cordance  h as  rais e d s us picion of
a fals e  pos itive  s can.
Subs e q ue ntly a barium  s w allow  e xam ination w as
pe rform e d w h ich  s h ow e d a gros s ly dilate d th oracic
e s oph agus  w ith  de laye d pas s age  of barium , s h ow ing
m ultiple  m obile  filling de fe cts  intralum inally s ugge s tive
of food re s idue . Th e  te rm inal e s oph agus  re ve ale d
conce ntric narrow ing diagnos e d as  ach alas ia w ith
m e ga dilate d e s oph agus  (Fig. 2) and th e  caus e  of
fals e  pos itive  w h ole  body 131I s can. Patie nt w as  re fe rre d
for th e  s urgical opinion for ach alas ia and s uppre s s ive
dos e  of le voth yroxin w as  re s tarte d.

Figure  1: A diagnos tic 2-m Ci 131Iw h ole -body s can re ve ale d an
oblong are a of inte ns e  trace r uptak e  in m idline  ch e s t both  ante rior

and pos te rior vie w s .

Figure  2: Barium  m e al s tudy (a) and (b) s h ow e d h uge ly dilate d
th oracic e s oph agus  w ith  conce ntric narrow ing of te rm inal

e s oph agus , s h ow ing m ultiple  m obile  filling de fe cts  intralum inally
s ugge s tive  of food re s idue .
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radiological and cros s -s e ctional corre lation, is  ne e de d
for accurate  inte rpre tation of pos itive  radioiodine  s cans
and to avoid unne ce s s ary th e rapy dos e s .

Dis cus s ion

Th e  corre ct inte rpre tation of radioiodine  s cans  is  critical
in th e  appropriate  m anage m e nt of patie nts  w ith  th yroid
cance r.3 Radiograph ic or cros s -s e ctional im aging
corre lation s h ould h e lp to diffe re ntiate  truly functioning
th yroid le s ions  from  ph ys iological or artifactual trace r.4

Th e  de te ction of uptak e  on ch e s t vie w s  of radioiodine
w h ole -body s cans  in th yroid cance r patie nts  us ually
indicate s  th e  pre s e nce  of pulm onary, s k e le tal, h ilar or
m e dias tinal lym ph  node  m e tas tas is  and prom pts  th e
adm inis tration of th e rape utic radioiodine  dos e s .
Th e re fore , it is  e s s e ntial to re cogniz e  th e  path ological
conditions  and artifacts  th at can caus e  fals e  pos itive
radioiodine  s cans .
Th e  cas e  pre s e nte d h e re  illus trate s  a fals e -pos itive
caus e  on a 131I w h ole -body s can and e m ph as iz e
caution in inte rpre tation of th is  s tudy. Exce lle nt re vie w s
de s cribing in de tail all pos s ible  caus e s  of fals e -pos itive
findings  h ave  be e n publis h e d e ls e w h e re 2,5 and are
be yond th e  s cope  of th is  cas e  re port. In th e  ch e s t,
fals e -pos itive  uptak e  m ay be  du e  to e xte rnal
contam ination,6 re te ntion of s e cre tions  in th e  e s oph agus
or trach e a,7 or path ologic activity unre late d to th yroid
carcinom a, s uch  as  lung or pe ricardial dis e as e .8

Th e  caus e s  of fals e -pos itive  radioiodine  uptak e  in th e
ch e s t can be  clas s ifie d6 according to th e  unde rlying
m e ch anis m  into four cate gorie s :
1. Ph ys iological uptak e  (bre as t, th yroid, blood-pool
activity, gas tric and colonic m ucos a).
2. Path ological activity (lung, ple ura, pe ricardium ,
th ym us , m e ninge s ).
3. Inte rnal re te ntion of body s e cre tions  (e s oph agus ,
trach e a).
4. Exte rnal contam ination (s k in, h air, garm e nt).
Fals e  pos itive  uptak e  of 131I in ch e s t caus e d by dilate d
e s oph agus  s e condary to ach alas ia h as  be e n re porte d
rare ly.9  In our cas e  th e re  w as  an e longate d are a of
inte ns e  131I uptak e  in m idline  of ch e s t rais ing th e
s us picious  of m e dias tinal m e tas tas e s , but th e
unde te ctable  le ve l of s e rum  th yroglobulin (tum or
m ark e r) m ade  it im pe rative  to e xclude  th e  pos s ibility
functioning m e dias tinal m e tas tas is . Th e  typical
appe arance  on barium  s w allow  m ade  th e  diagnos is
of m e ga dilate d e s oph agus  s e condary to ach alas ia.

Conclus ions

Know le dge  of pote ntial caus e s  of fals e  pos itive  findings ,
couple d w ith  care ful h is tory, ph ys ical e xam ination and


