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ORIGINAL ARTICLE

BACKGROUND: H ype rth yroidis m  h as  variable  incide nce s  de pe nding upon th e  re gional iodine  s tatus  and th yroid
im aging is  us e d to as ce rtain type  of toxic goite rs . Radioioidine -131 (RAI) th e rapy is  cons ide re d an e ffe ctive
th e rape utic option w ith  variable  utiliz ation in diffe re nt parts  of w orld. Aim  of th is  s tudy w as  to find out th e  incide nce
of toxic goite rs , various  clinical and s cintigraph ic param e te rs  and pre fe re nce  of RAI tre atm e nt in diffe re nt type s
of toxic goite rs . MATERIALS AND METHODS: Th is  w as  a re tros pe ctive  obs e rvational s tudy conducte d at Nucle ar
M e dicine  s e ctions  of Aga K h an Unive rs ity H os pital (January 2012 till Augus t 2014) and Dr. Z iauddin H os pital
Karach i (April 2013 till Augus t 2014). Re cords  of all patie nts  w h o w e re  re fe rre d for th yroid s can during th e  s tudy
pe riod w e re  re vie w e d. Patie nts  w h o w e re  diagnos e d w ith  toxic goite rs  and late r on h ad h ad RAI w e re  re vie w e d
for de m ograph ic data, type  of toxic goite rs , s cintigraph ic patte rns  (%  uptak e  and pyram idal lobe ), th yroid antibodie s
and adm inis te re d dos e  of RAI. RESULTS: Th e  ove rall incide nce  of toxic goite r w as  found to be  27%  (370/1365).
Th e  m e an age  of th e  patie nts  w ith  toxic goite rs  w as  46 ye ars  w ith  fe m ale : m ale  ratio of 69 % : 31% . Grave ’s
dis e as e  w as  found in 317 (86% ) patie nts  follow e d by autonom ous  toxic nodule  in 44 (12% ) and toxic MNG in
09  (02% ). Pyram idal lobe  w as  s e e n in 156 (42% ) pre dom inantly w ith  GD. Th yroid antibodie s  w as  pos itive  in
250/370 (68% ) and ne gative  in 120/370 (32% ) and m e an dos e  of RAI adm inis te re d w as  15 ± 3.51 m Ci.
CONCLUSION: W e  conclude  th at incide nce  of toxic goite rs  w as  in accordance  w ith  publis h e d data and GD w as
found to be  th e  m os t com m on caus e  w h ile  th e  TMNG as  th e  le as t com m on de s pite  Pak is tan lie s  in iodine  de ple te
re gion. Antith yroid antibodie s  as  an indicator of autoim m unity w e re  found pos itive  in m ajority of patie nts  w ith  GD
and pre s e nce  of pyram idal lobe  h as  s trong corre lation w ith  GD. Fixe d dos e s  of RAI w as  us e d for ablation of toxic
goite rs  but outcom e   of th is  approach  ne e ds  to be  e valuate d.
Key words: Toxic goite r; incide nce ; Grave s ’ dis e as e ; Pyram idal lobe ; Antith yroid antibodie s

ABSTRACT

Subm itte d 1 Nove m be r 2014, Acce pte d 19  Nove m be r 2014

Introduction

H ype rth yroidis m  is  de fine d as  e nh ance d functioning
of th yroid gland re s ulting in incre as e d h orm one
production le ading to a clinical s tate  of th yrotoxicos is .
Th e  pre vale nce  of h ype rth yroidis m  in w om e n is  be t-

w e e n 0.5-2% , and it is  10 tim e s  m ore  com m on in
w om e n th an in m e n in iodine -re ple te  are as .1 H ow e ve r,
h igh e r pre vale nce  h as  be e n docum e nte d in iodine -
de ple te  are as .2 Th e  m os t com m on cau s e s  of
h ype rth yroidis m  are  Grave ’s  dis e as e  (GD), follow e d
by m ultinodular goite r (MNG) and le s s  com m only by
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an autonom ous  toxic nodule  (ATN). Grave ’s  dis e as e
is  attributable  to autoantibodie s  agains t th yroid
s tim ulating h orm one  (TSH ) re ce ptors  of follicular
ce lls  (TRABs ).3 In s om e  cas e s  of toxic nodule s , TSH
re ce ptor m utation is  re s pons ible  for h ype rfunctioning
s tatus .4 Manage m e nt of h ype rth yroidis m  is  bas e d
on rapid am e liorations  of s ym ptom s  by be ta or
calcium  block e rs  and s trate gie s  to re duce  h orm one
s ynth e s is  by th ionam ide , s urge ry or radioactive -131
(RAI) th e rapy. RAI is  cons ide re d th e  tre atm e nt of
ch oice  for GD and als o for toxic MNGs  and ATNs
de pe nding upon patie nt’s  pre fe re nce . RAI h as  be e n
th e  th e rapy of ch oice  in th e  Unite d State s , be ing
s e le cte d by 60%  of th yroid s pe cialis ts  w h o re s ponde d
to a s urve y in 2011, but only 13%  of Europe an th yroid
s pe cialis ts 5 and low e r s e le ction in UK  and Aus tralia
as  w e ll.6,7

Radioioidine -131 (RAI) is  rapidly incorporate d into
th e  functioning th yroid tis s ue  and its  be ta-e m is s ions
(Max 0.6 Me V) re s ult in e xte ns ive  local tis s ue  dam age
w ith in 2 m m . Th e  ne t e ffe ct is  ablation of th yroid
function ove r a pe riod of 6 to 18 w e e k s .8 Ove r th e
las t 6 de cade s , RAI h as  prove n as  an e ffe ctive , ch e ap
and s afe  tre atm e nt for toxic th yroid conditions .
H ow e ve r, de s pite  of its  w orldw ide  us e , controve rs ie s
re volve  around patie nt’s  s e le ction and s e le ction of
e ffe ctive  dos e .3

Aim  of th is  s tudy w as  to find out th e  incide nce  of
toxic goite rs , variou s  clinical and s cintigraph ic
param e te rs  and pre fe re nce  of RAI tre atm e nt in
diffe re nt type s  of toxic goite rs .

s cintigraph ic patte rns  (%  uptak e  and pyram idal lobe ),
th yroid antibodie s  and adm inis te re d dos e  of RAI.
Th yroid s cintigraph y w as  pe rform e d w ith  3-5 m Ci of
Te ch ne tium - 9 9 m  pe rte ch ne tate  (9 9 m Tc) inje cte d
intrave nous ly and afte r 20 m inute s  m ultiple  s tatic
im age s  w e re  acq uire d unde r s ingle  or dual h e ad
gam m a cam e ras  fitte d w ith  low  e ne rgy h igh  re s olution
collim ators  (Sie m e ns , Ge rm any). Th yroid uptak e  w as
calculate d by us ing com m e rcial s oftw are  and a value
of 0.5-3.5%  w as  cons ide re d norm al. All s cans  w e re
re porte d by q ualifie d nucle ar ph ys ician w ith  m ore
th an 06 ye ar e xpe rie nce .
Radioiodine -131 (RAI) tre atm e nt w as  adm inis te re d
in liq uid form  in a fixe d dos e  (10-30 m Ci) de pe nding
upon th e  s iz e  and type  of toxic goite rs  as  Am e rican
Th yroid As s ociation (ATA) and Am e rican As s ociation
of Clinical Endocrinology (AACE) guide line s .9  Patie nts
w e re  advis e d to s top antith yroid m e dication 3-5
days  prior th e  RAI and re s tart 5 days  late r (as  pe r
ph ys ician’s  advice ) and follow  th e  m e as ure s  to
m inim iz e  radiation e xpos ure  to ge ne ral public and
fam ily m e m be rs .

Material and Method

Th is  w as  a re tros pe ctive  ob s e rvational s tudy
conducte d at Nucle ar Me dicine  s e ctions  of Aga Kh an
Unive rs ity H os pital (January 2012 till Augus t 2014)
and Dr Z iauddin H os pital Karach i (April 2013 till
Augus t 2014). Re cords  of all patie nts  w h o w e re
re fe rre d for th yroid s can during th e  s tudy pe riod w e re
re vie w e d. Patie nts  w h o w e re  diagnos e d w ith  toxic
goite rs  bas e d on th e ir th yroid function te s ts  and late r
on h ad h ad RAI w e re  re vie w e d for de m ograph ic data,
type  of toxic goite rs  (as  appe are d on th yroid s can),

Results

During th e  s tudy pe riod 1365 th yroid s cans  w e re
pe rform e d and out of th e s e  370 w e re  found to h ave
toxic goite rs  w h o als o re ce ive d RAI. Th e  ove rall
incide nce  of toxic goite r w as  found to be  27% . Th e
m e an age  of th e  patie nts  w ith  toxic goite rs  w as  46
ye ars  w ith  fe m ale : m ale  ratio of 69 % : 31% . Grave ’s
dis e as e  w as  found in 317 (86% ) patie nts  follow e d
by autonom ous  toxic nodule    in 44 (12% ) and toxic
MNG in 09  (02% ) (Fig. 1). Th yroid s cans  of th e s e

Figure 1: Tc-9 9 m  pe rte ch ne tate  th yroid s cans  ante rior vie w s  in
th re e  patie nts ; (a) diffus e  toxic goite r (Grave ’s  dis e as e ); (b) le ft
s ide d autonom ous  toxic nodule  w ith  s uppre s s e d righ t lobe ; (c)

toxic m ultinodular goite r.
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patie nts  w ith  toxic goite rs  re ve ale d pyram idal lobe

in 156 (42% ) pre dom inantly w ith  GD and th yroid
uptak e   3.5%  in 362 (9 8% ) and <3.5%  in re m aining
08 (02% ) patie nts . Th yroid antibodie s  w as  pos itive

in 250/370 (68% ) and ne gative  in 120/370 (32% )
and m e an dos e  of RAI adm inis te re d w as  15 ± 3.51

m Ci (Tab. 1).

On inte rgroup analys is , patie nts  w ith  GD w e re  found
to s ignificantly younge r th an ATD and TMNG  (Fig.2)
w ith  no s ignificant ge nde r pre fe re nce  am ong th e m .

Incide nce  of Pyram idal lobe  and rais e d th yroid uptak e
w as  s ignificantly h igh e r in GD th an ATD and TMNG.

Pre s e nce  of th yroid antibodie s  w as  s ignificantly
h igh e r in GD proving th e  autoim m une  s tatus  of GD.
M e an fixe d dos e  us e d to ablate  toxic goite r w as  15

m Ci in GD and TMNG w h ile  a m e an dos e  of 20 m Ci
w as  us e d to tre at ATD (P< 0.0001) (Tab. 2), (Fig. 3).

86%*

*p <0.05

12%

2%

Graves’ disease Autonomous Multinodular

Figure 2: Com aparative  incide nce  of toxic goite r.

Variables Values

Incidence of toxic goiter

Age  (mean ± SD)  yrs

Male

Female

Types of toxic goiter

Grave’s disease

Autonomous

Multinodular

Incidence of pyramidal lobe

Thyroid uptake

 3.5%

<3.5 %

Mean ± SD

Thyroid antibodies

Positive

Negative

Dose of I-131 received

Mean ± SD

*P<0.05

370/1365 (27%)

46 ± 14

115 (31%)

255 (69%)

317 (86%)

44   (12%)

09   (02%)

156 (42%)

362 (98%)

 08  (02%)

15.943 ± 9.670%

(range:2.0----59%)

250 (68%)

120 (32%)

15 ± 3.51 mCi

Table 1: Patie nts ’ De m ograph ic; toxic goite r (n=370/1365)

Variables

Age  in yrs

(mean ± SD)

Female: Male

Pyramidal Lobe

Thyroid uptake

Mean ± SD

Range

Thyroid

antibodies

Positive

Negative

Dose of I-131

received

Mean ± SD

*P<0.05

Table 2: De m ograph ic com paris on of Grave ’s  dis e as e , autonom ous
and m ultinodular goite r

Graves’
Disease

44 ± 14*

213:104

(67%:33%)

148 (47%)*

15 ± 9.665%*

(3.0---59%)

248 (78%)*

69 (22%)

15 ± 3.428

mCi

Autono-
mous

53 ± 16

33:11

75%: 25%

07 (16%)

10 ± 9.788%

(2.0---35%)

01(02%)

43 (98%)

20 ± 3.284*

Multi-
nodular

48 ± 12

09:00

100%:00%

01 (11%)

10 ± 5.160%

(3.8---15%)

01 (11%)

08 (89%)

15 ± 5.0

t-test/X2

3.925

(4.5-13.5)

0.798

(-8.2—21%)

3.374

(0.2-18.3%)

-3.211

(-8.06- 1.93)

18.099

(29-79%)

9.111 mCi

(3.92-6.09)

P value

<0.0001*

0.371

<0.0001*

<0.0001*

<0.0001*

<0.0001*

317 (86%) 44 (12%) 09 (02%) (±95% CI)



100%

75%

67% * p<0.05

47%*

16%

11%

15%*

10% 10%

2%

11%

78%*

Graves’
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Multinodular

Female Pyramidal lobe Thyroid Uptake Thyroid Abs

Figure 4: Com paris on of fe m ale  ge nde r, pyram idal lobe , th yroid
uptak e  and antibodie s  am ong Grave ’s  dis e as e , autonom ous  and

m ultinodular toxic goite r.

Grave’s Autonomous Multinodular

44*

53

48

*p <0.05

Figure 3: Com parative  m e dian age  of incide nce  of toxic goite r
am ong Grave ’s , autonom ous  and m utinodular goite r.
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Discussion

Th e  ove rall incide nce  of toxic goite rs  in our s tudy is
27%  and th is  is  m uch  h igh e r th an re porte d incide nce
of 0.4-2% .10 H ow e ve r, th is  is  to e lucidate  th at re porte d
incide nce  is  com m unity bas e d and our incide nce  is

bas e d on a s e le cte d patie nt’s  group and bias e d
s am pling is  th e  s ole  re as on for th is  ove r e s tim ation.
Th is  is  to m e ntion th at our ove rall incide nce  is  clos e
to a re porte d incide nce  of 25.8%  from  a s ingle  ce nte r
bas e d s tudy from  Sw e de n.11 Th e  m e an age  of
patie nts  w ith  toxic goite rs  and fe m ale  pre vale nce  is
again in concordance  w ith  publis h e d data.12 In our
s tudy GD w as  found to be  m os t com m on caus e  of
toxic goite rs  and th is  is  in accordance  w ith  publis h e d
data.13 ATD w as  th e  2nd m os t caus e  of toxic goite rs
in our s tudy and it corre late d w ith  publis h e d data
from  iodine  de ficie nt are a.14 H ow e ve r, in contras t to
publis h e d s tudie s , our patie nts  w e re  in olde r age
group and th is  could be  e xplaine d by an e xpe cte d
de laye d diagnos is  in our coh ort. Alth ough  a s tudy
from  iodine  re ple te  are a h as  s h ow n a ris ing incide nce
of ATD w ith  age .15 TMNG w as  th e  le as t com m on
caus e  for h ype rth yroidis m  in our coh ort and again
m atch e s  w ith  re porte d pre vale nce  of about 5%  in
iodine  de ficie nt are as .14 H ow e ve r, th e re  are  re ports
of ve ry h igh  incide nce  of TMNG from  iodine  de ficie nt
Middle  Eas t.12

Th e  ove rall incide nce  of PL in th is  s tudy w as  11.4%
com parable  w ith  our publis h e d data.16 Th is  s tudy
als o s h ow s  a s ignificantly h igh e r incide nce  of PL in
patie nts  w ith  GD and is  im portant for s urge on to
e ns ure  ade q uate  th yroide ctom ie s  in patie nts  w ith
GD opte d for s urge ry.
Th yroid antibodie s  (anti-th yroglobulin, TgAb and anti-
th yroid pe r oxidas e , TPOAb) are  s e ns itive  indicator
of autoim m une  th yroid dis orde rs  but m ay b e
de te ctable  in 10-12%  of h e alth y population as  w e ll.1

Ch ange  in tite r of th e s e  antibodie s  (prim arily TPOAb)
is  us e d for m onitoring th e  progre s s ion or re gre s s ion
of autoim m une  dis e as e s . In th is  s tudy, th e  ove rall
incide nce  of pos itive  TAb w as  68%  (248/250 pos itive
patie nts  h ad GD) and w as  unde te ctable  in 32%
patie nts  (69 /120 h ad GD and 51/120 h ad toxic nodular
goite r). Pre vale nce  of pos itive  Tab w as  78%  in GD,
02%  in ATN and 11%  in TMNG. Th e s e  figure s  are
in accordance  w ith  publis h e d data m e ntioning
pos itivity in 50-80%  patie nts  w ith  autoim m une  bas e d
GD.17

W e  h ave  us e d a fixe d dos e  of RAI for ablating th e
toxic goite rs  and rationale  for th is  s trate gy is  w e ll
k now n h igh e r incide nce  of ablation failure  as s ociate d
w ith  low e r dos e s .9  Dos e  us e d for ablation of ATN
w as  s ignificantly h igh e r (20 m Ci ± 3.2) and re ite rate
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our goal of us ing m axim um  dos e  of RAI to h ave
s ucce s s ful ablation. Th e re  w as  no s ignificant
diffe re nce  be tw e e n RAI dos e  us e d for GD and TMNG
and th is  could be  due  to re lative ly s m alle r s iz e s  of
TMNG in our coh ort. H ow e ve r, th e  outcom e  of th is
approach  in te rm s  of ablation failure  or s ucce s s  w as
s tudie d and th is  is  a m ajor lim itation of th is  s tudy.
W e  conclude  th at incide nce  of toxic goite rs  w as  in
accordance  w ith  publis h e d data and m os t lik e ly due
to bias e d s am pling. GD w as  found to be  th e  m os t
com m on caus e  w h ile  th e  TMNG as  th e  le as t com m on
de s pite  Pak is tan lie s  in iodine  de ple te  re gion.
Antith yroid antibodie s  as  an indicator of autoim m unity
w e re  found pos itive  in m ajority of patie nts  w ith  GD
and pre s e nce  of pyram idal lobe  h as  s trong corre lation
w ith  GD. Fixe d dos e s  of RAI w as  us e d for ablation
of toxic goite rs  but outcom e   of th is  approach  ne e ds
to be  e valuate d.
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