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Introduction

Me dullary Th yroid Carcinom a (MTC) is  anuncom m on
but ch alle nging m alignant tum or th at aris e s  from  th e
parafollicular calcitonin s e cre ting ce lls  of th e  th yroid.1,2

H e nce  e le vate d s e rum  calcitonin le ve l is  a re liable
m ark e r for diffe re ntiate  dre curre nt M TC.3 MTC acc-
ounts  for 3%  - 10%  of all th yroid cance rs  and 13.4%
of all th yroid-re late d de ath s .4 According to th e  onco-
logy re gis try re cord of th e  Ins titute  of Radioth e rapy
and Nucle ar Me dicine  (IRNUM), th e re  are  59  cas e s
of MTC in th e  las t 10 ye ars  w h ich  com pris e s  about
0.09 %  of all m alignant cas e s  re gis te re d in th e  h os pital.
In tim e  diagnos is , s taging and as s e s s m e nt of re cur-
re nce  inm e dullary th yroid carcinom a (MTC) is  of
utm os t im portance  for th e  prope r m anage m e nt of th e
dis e as e .5 Th is  tum or is  re s is tant to e xte rnal be am
radioth e rapy (EBRT) and s h ow  poor re s pons e  to
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Te ch ne ctium -9 9 m  Pe ntavale nt Dim e captos uccinic acid (9 9 m Tc(V)-DMSA) s cintigraph y w as  pe rform e d in a patie nt
w ith  h is topath ologically prove n m e dullary th yroid carcinom a h aving h igh  le ve l of calcitonin us ing a locally
form ulate d k it. Mark e d uptak e  of th e  radiotrace r w as  obs e rve d by th e  locally m e tas tatic foci. Th e  s am e  patie nt
w as  th e n s ubje cte d to s om atos tatin re ce ptor s cintigraph y (Octre oScan) and th e  re s ults  w e re  found com parable .
Both  th e  s canning w as  com ple te d w ith in 24 h rs  w ith  good q uality im age s . In h ous e  pre paration from  re nal DMSA
k it, be tte r re s olution, good s tability and e as y proce dure  w ith  m inim um  cos t m ak e  9 9 m Tc(V)-DMSA, a good im aging
age nt for vis ualiz ation of m e dullary th yroid carcinom a in ce ntre ’s  w h e re  9 9 m Tc-EDDA/H YNIC-Tyr3-Octre otide  is
not available .
Ke y w ords : Octre otide , MTC, Calcitonin, 9 9 m Tc (V)-DMSA, Radioch e m ical purity
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ch e m oth e rapy. H e nce , s urge ry is  th e  only s trate gy
for pote ntial tre atm e nt.2,6-8 H ow e ve r for s ucce s s ful
s urgical atte m pt, one  s h ould be  fam iliar w ith  s ite  and
e xte nt of dis e as e .9  Th e  conve ntional im aging te ch ni-
q ue s  s om e tim e s  s h ow  ne gative  re s ults  or h ave  s om e
lim itations  to be  applie d.10 Th e re fore  nucle ar m e dicine
te ch niq ue s  are  s ough t to im age , de te ct or vis ualiz e
MTC.
Th e  various  functional im aging tools  com m only us e d
for th is  purpos e  are : iodinate d (123I) or (131I) m e taio-
dobe nzylguanidine  (MIBG), Th allium  ch loride , (201Tl),
pe ntavale nt 9 9 m Tc dim e rcaptos uccinic acid (9 9 m Tc(V)-
DMSA), 111In and 9 9 m Tc labe le d octre otide , 18F-FDG
PET, m onoclonal anti-CEA labe le d antibodie s , and
oth e r PET trace rs , s uch  as  18F-DOPA and 68Ga-
DOTATOC or 68Ga-DOTATATE, h ave  s h ow n e ncou-
raging re s ults .11-13
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Th e  s e le ction of radioph arm ace uticals  de pe nds  upon
th e  availability, financial im plications  and ultim ate ly
th e  com fort of th e  tre ating clinician.14 Out of th e m
9 9 m Tc labe le d octre otide  (9 9 m Tc-EDDA/H YNIC-Tyr3-
Octre otide  s cintigraph y is  now  cons ide re d as  th e  m os t
appropriate  m e th od for th e  diagnos is , s taging and
as s e s s m e nt of tre atm e nt re s pons e  in MTC e s pe cially
inle s ions  th at e xpre s s  w ith  s om atos tatin re ce ptors .15

It h as  m any advantage s  including fas t cle arance ,
e as y labe ling, rapid tis s ue  pe ne trationand le s s e r tim e
to s can th e  patie nt. In our clinical s e t up w h e re  patie nts
flow  is  lim ite d and clinical indications  are  fe w , th e
trace r is  not alw ays  re adily available  at m any ins titute s
and its  price  als o m ak e s  it unaffordable  by m any
patie nts  w h ich  m igh t de lay th e  im aging proce dure s .
Alte rnative ly 9 9 m Tc(V)-DMSA h as  a crucialrole  in th e
pre ope rative  e valuation, as s e s s m e nt of re s idual
dis e as e  or re curre nce  of M TCand oth e r re late d s oft
tis s ue  tum ors .14,16-18 But now  th e  us e  of th is  age nt is
going to be  abandone d in m os t countrie s  due  to th e
introduction of ne w e r alte rnative s  lik e  68Ga-DOTATOC
or 68Ga-DOTATATE.19  H ow e ve r s e ve ral auth ors  s till
be lie ve  th at 9 9 m Tc(V)-DMSA is   th e  m os t cos t e ffe ctive
and tim e  e fficie nt tool for im aging MTC.20 Pre vious ly
publis h e d w ork  from  our ins titute  als o s ugge s t 9 9 m Tc(V)-
DMSA, a good tum or s e e k ing age nt for vis ualiz ation
of MTC and its  involve d lym ph  node s  in th e  m e dias -
tinum .9 ,21 As  9 9 m Tc(V)-DMSA can be  e as ily form ulate d
from  th e  re nal DMSA k it and h as  com parable  re s ults
w ith  9 9 m Tc-EDDA/H YNIC-Tyr3-Octre otide  (Te k trotyd),
w e  s ucce s s fully im age d a patie nts  of MTC w ith  locally
form ulate d 9 9 m Tc(V)-DMSA and th e n m ade  its  com -
paris on w ith  th e  re s ults  of 9 9 m Tc-EDDA/H YNIC-Tyr3-
Octre otide  (Te k trotyd) s cintigraph y forle s ion de te ction
s e ns itivitie s .

ph arm ace utical w as  locally pre pare d us ing re nal
DMSA k it.9  Th e  com m e rcial DMSA k it s upplie d by
Is otope  Production Divis ion (IPD), PINSTECH , Is lam -
abad, Pak is tan th at contains  1m g DMSA, 0.35 m g of
SnCl2. 2H 2O, 0.35 m g of As corbic acid and 20 m g of
m annitol w as  tak e n and w e re  m ixe d w ith  1m l of
0.167M s odium  bicarbonate  s olution to m ak e  th e
m e dium  alk aline . Th e  pH  of th e  re action m ixture  w as
(8.4-8.5) de te rm ine d by pH  indicator s trips . Th e n
20m Ci (740MBq ) of fre s h ly e lute d Sodium  Pe rte c-
ne tate  (Na 9 9 m TcO4) from  Mo9 9 /Tc9 9 m  Ge ne rator w as
adde d to th e  vial. Th e  vial w as  incubate d for 15
m inute s  at room  te m pe rature  for re action to com ple te .
Quality control te s ts  w e re  carrie d out by th in-laye r
ch rom atograph y (TLC) andth e  radioch e m ical purity
(RCP) w as  found to be  9 5.6 ± 0.5% . Th e  w h ole
proce s s  w as  carrie d out unde r as e ptic condition.
Th e  radioph arm ace utical w as  th e n inje cte d into th e
m e dian cubital ve in of th e  patie nt th rough  an indw e lling
IV cannula. Early 2-3 h rs  (Fig. 1a &  1b) and de laye d
24 h rs  (Fig. 1c)  ante rior s pot im age s  of th e  ce rvico-
th oracic re gion and abdom e n w e re  acq uire d us ing
Sie m e ns  Orbitor Gam m a cam e ra w ith  low  e ne rgy all
purpos e  (LEAP) collim ator and e ne rgy w indow  of
15%  ce nte re d at 141Ke V ph otope ak .

Cas e  Re port

A 35 ye ars  old m ale  w as  diagnos e d one  ye ar ago as
a cas e  of MTC afte r e xcis ion biops y from  ne ck  s w e l-
ling, w as  re fe rre d to nucle ar m e dicine  de partm e nt
from  oncology s e ction for s om atos tatin re ce ptor s cinti-
graph y. At th e  tim e  of pre s e ntation, h is  s e rum  calcitonin
le ve l w as  6324pg/m l (norm al range  is  <8.4). H ow e ve r
due  to nonavailability of th is  radioph arm ace utical, it
w as  de cide d to pe rform  9 9 m Tc(V)-DMSA s can for th is
patie nt. Ow ing to our pre vious  e xpe rie nce , th e  radio-

a

Figure 1(a): 9 9 m Tc(V)-DMSA s can1-h our.
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Afte r one  m onth  of th e  9 9 m Tc(V)-DMSA s can , th e
s am e  patie nt unde rw e nt w ith  9 9 m Tc-EDDA/H YNIC-
Tyr3-Octre otide  s cintigraph y. Th e  cold k it w ith  brand
nam e , Te k trotyd, w as  obtaine d from  PARS, Is otope
Com pany, Iran. Th e  k it w as  re cons titute d w ith  30 m Ci
(1110 MBq ) of 9 9 m Tc and th e  labe ling yie ld w as  found
9 8.2 ± 0.2% . Th e n 20 m Ci (740 MBq ) of th e   radioph ar-
m ace utical w as  als o s low ly inje cte d into th e  m e dian
cubital ve in, h aving a clos e  look  at th e  vital s igns .
Afte r 2-3 h rs  (Fig. 2a) and 4h rs  (Fig. 2b) pos t inje ction,
w h ole  body im aging w as  pe rform e d on th e  s am e
ins titutional protocols .

Figure  1(b): 9 9 m Tc(V)-DMSA s can 1-h our im age s  of th e  ante rior
h e ad and ne ck  re gion im age s  of th e  ante rior th oracic re gion.

Figure  1(c): 9 9 m Tc(V)-DMSA s can 24 h ours  im age s  of th e  ante rior
ch e s t re gion.

b

a b

Figure : 2- h ours  2(a) and 4 h ours  2(b) w h ole  body im aging of
9 9 m Tc-EDDA/H YNIC-Tyr3-Octre otide  s can

All th e  im age s  w e re  com pare d and inte rpre te d by th e
nucle ar ph ys ician in vie w  of th e  clinical pre s e ntation
of th e  patie nt. Th e  im age s  w e re  ve ry s h arp w ith  e xce l-
le nt re s olution and th e  le s ion de te ction pote ntials
w e re  com m on in both  th e  cas e s . Mark e d uptak e  of
both  th e  radiotrace r w as  s e e n in four foci of th e  ne ck
th oracic re gion and s h ow e d good radiotrace rs  avidity
by th e  le s ions . Th e  num be r of le s ions  de te cte d by
th e  9 9 m Tc(V)-DMSA on th e  initial s can in th e  ne ck
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and th orax re gion w e re  found to be  th e  s am e  as
de te cte d late r by 9 9 m Tc-EDDA/H YNIC-Tyr3-Octre otide
s cintigraph y. No additional focus  w as  de te cte d by th e
Octre os can.Th e  24 h rs  pos t inje ctions  im age s  w e re
additionally acq uire d to s e e  th e  re dis tribution of th e
trace rs  ove r a long pe riod of tim e .

Dis cus s ion

MTC is  a rare  ne uroe ndocrine  tum or and octre otide
s can is  cons ide re d as  a s pe cific im aging age nt for
de te ction of prim ary and m e tas tatic MTC w ith  h igh e r
s e ns itivity.22 Som atos tatin re ce ptor s cintigraph y is
us e d to de te ct th e  prim ary tum or focus  for s taging,
de cis ion of th e rapy protocol, and e valuation of th e rapy
re s pons e  in ne uroe ndocrine  tum ors  and oth e r re late d
cance rs .23 It h as  prove d to be  be tte r th an oth e r
diagnos tic tools  in th e  de te ction of ce rvical and
m e dias tinal lym ph  node  m e tas tas e s  in MTC or oth e r
s om atos tatin re ce ptor-pos itive  tum ors .24 Se ve ral s tudy
s upport th at th e  s e ns itivity and s pe cificity of Octre o-
s can is  h igh e r th an th at of 9 9 m Tc (V)-DMSA in th e
w ork  up of MTC.25 H ow e ve r lim itations  are  as s ociate d
w ith  th is  radiotrace r lik e  availability and h igh  price s .
In m os t de ve loping and unde r de ve lope d countrie s ,
it is  im porte d from  oth e r de ve lope d countrie s  and
patie nts  h ave  to w ait for a prolong duration. Patie nt’s
affordability is  anoth e r m ajor h urdle  in its  routine  us e .
In s uch  conditions  9 9 m Tc DMSA (V) s canning is  an
affordable  and a re as onably s e ns itive  im aging age nt
for localiz ation of re curre nt or m e tas tatic dis e as e .
9 9 m TcDMSA(V) is  a non s pe cific m ultifunctional im a-
ging age nt th at com m only accum ulate s  in MTC.26 Its
role  in th e  e valuation of MTC h as  alre ady be e n com -
pare d w ith  oth e r functional im aging tools  lik e  131IMIBG,
9 9 m Tc te trofos m in and 201Tl s cintigraph ye tc.21,27

9 9 m TcDMSA (V) plays  a crucial role  in th e  as s e s s m e nt
of re s idual tum or or m e tas tatic dis e as e  in patie nts
w ith  m e dullary th yroid cance re s pe cially w ith  h igh
pos tope rative  calcitonin le ve ls .14 Th e  e as e  of pre -
paration of 9 9 m TcDMSA(V) and good im aging ch arac-
te ris tics  of th e  radioph arm ace utical m ak e  it an alte r-
native  im aging tool in patie nts  h aving prove n MCT.20

MTC is  an uncom m on NET and patie nts  are  ne ith e r
re adily available  nor alw ays  com pliant for th e  te dious
proce dure s  of re s e arch .21 H e nce  furth e r s tudie s  are
ne e de d to be tte r de fine  th e  role  of 9 9 m Tc DMSA(V)

in MTC patie nts . Our e xpe rie nce  of avid and pe rs is te nt
9 9 m TcDMSA(V) uptak e  in all th e  tum or de pos its  in
th e  th oracic re gion h ave  e ncourage d us  to e xplore
its  pote ntials  w h e re  EDDA/H YNIC-Tyr3-O ctre otide
and 68Ga-DOTATO C or 68Ga-DO TATATEis  not
available . More ove r, 9 9 m Tc DMSA (V) s h ow  low  uptak e
in th e  live r and s ple e n as  com pare d to Octre otide
s can, h e nce  th e  uptak e  in th e s e  re gion w ill be  cle arly
appre ciate d w h e re  it w ill be  ove rs h adow  w ith  octre o-
tide . Th e  prolong re s ide nce  of th e  of 9 9 m Tc DMSA (V)
can als o be  utiliz e d for an alte rnate  th e rape utic option
w h e n tagge d w ith  ß  e m itting radionuclide s  lik e  188Re ,
186Re  and oth e rs .

Conclus ion

Locally form ulate d 9 9 m TcDMSA (V) s cintigraph y is  an
e as y, e conom ical and prom is ing im aging m odality in
MTC patie nts  w ith  h igh  le ve ls  of calcitonin. In com pa-
ris on w ith  9 9 m Tc-EDDA/H YNIC-Tyr3- octre otide  s cinti-
graph y, its  availability and application is  e as ie r. It can
be  us e d as  an alte rnative  im aging m e th od w h e n
9 9 m Tc-EDDA/H YNIC-Tyr3-octre otide and 68Ga-
DOTATOC or 68Ga-DOTATATE is  not available .
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