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Rapid Preparation of Hyperthyroid
Patients for Thyroidectomy

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Pre o pe ra ti ve pre pa ra ti on of hyperth yro id pa ti ents is ex tre mely im por tant
to avo id comp li ca ti ons du e to se ve re thyro to xi co sis during surgery. We in ves ti ga ted the ef fects of
lu gol’s so lu ti on (LS) with or wit ho ut thi o na mi des in the ra pid pre pa ra ti on of the patients for thy-
ro id sur gery and com pa red the ef fect of LS in pa ti ents with Gra ves’ di se a se (GD) and to xic mul ti -
no du lar go i ter (TMNG). MMaatteerriiaall  aanndd  MMeett  hhooddss:: Da ta we re col lec ted ret ros pec ti vely from 44
pa ti ents with hyperth yro i dism who we re fol lo wed up in our cli nic. Twenty-two pa ti ents with
GD, 19 pa ti ents with TMNG and three pa ti ents with so li tary to xic ade no ma we re en rol led in to the
study. To res to re euth yro i dism be fo re sur gery, 27 pa ti ents we re tre a ted with LS (gro up 1) whi le
17 pa ti ents re ce i ved LS and thi o na mi des (gro up 2). RRee  ssuullttss::  Me an da ily to tal do sa ge of LS and du-
ra ti on of tre at ment to res to re euth yro i dism we re not sta tis ti cally dif fe rent bet we en gro ups 1 and
2. When the two tre at ment gro ups we re com pa red, the re was no sig ni fi cant dif fe ren ce in ba se li -
ne pa ra me ters and per cen ta ge of chan ges of se rum fT4 and fT3 le vels. Du ra ti on of LS tre at ment
and do sa ges of LS and thi o na mi des we re al so si mi lar in pa ti ents with GD and TMNG. Per cen ta ge
of chan ges in se rum fT4 and fT3 le vels af ter LS tre at ment we re not sta tis ti cally dif fe rent in two gro -
ups of pa ti ents. All pa ti ents we re cli ni cally euth yro id be fo re sur gery. CCoonncc  lluu  ssii  oonn::  LS tre at ment, ei-
t her alo ne or to get her with an tith yro id drugs, is a sa fe and ef fec ti ve cho i ce for the ra pid
pre pa ra ti on of hyperth yro id pa ti ents for thyro i dec tomy, in de pen dent from the eti o logy of hyper-
th yro i dism.

KKeeyy  WWoorrddss::  Hyperth yro i dism; thyro i dec tomy; lu gol’s so lu ti on 

ÖÖZZEETT  AAmmaaçç::  Hi per ti ro id has ta la rın pre o pe ra tif ha zır lı ğı ağır ti ro tok si ko za bağ lı pre o pe ra tif
komp li kas yon lar dan ka çı na bil me de çok önem li dir. Ti ro id cer ra hi si ne kı sa za man da ha zır lık ya -
pı la bil me sin de lu gol so lüs yo nu nun (LS) thi o na mid ler le ve ya yal nız ba şı na et ki le ri ni araş tır mak
ve LS’nin Gra ves has ta lı ğı (GD) olan lar da ve tok sik mul ti no dü ler gu atr lı (TMNG) ol gu lar da ki et -
ki le ri ni kar şı laş tır dık. GGeerreeçç  vvee  YYöönntteemmlleerr::  Kli ni ği miz de ki hi per ti ro i dizm li 44 ol gu nun ve ri le ri
ret ros pek tif ola rak de ğer len di ril di. GD’li 22 ol gu, TMNG’li 19 ol gu ve so li ter tok sik ade nom lu üç
ol gu ça lış ma ya alın dı. Cer ra hi den ön ce öti ro i dizm sağ la mak için 27 ol gu LS ile (grup 1) te da vi edil -
miş ti, 17 ol gu LS ve thi o na mid al mış tı (grup 2). BBuullgguu  llaarr:: Alı nan or ta la ma gün lük to tal LS do zu
ve öti ro i dizm sağ la mak için ge çen te da vi sü re si grup 1 ve grup 2 ara sın da is ta tis tik sel ola rak fark -
lı lık gös ter mi yor du. İki te da vi gru bu kar şı laş tı rıl dı ğın da te mel pa ra met re ler de ve se rum FT4 ve
FT3 dü zey le ri nin yüz de le rin de ki de ği şik lik yö nün den fark yok tu. LS te da vi sü re si ve LS ve thi -
o na mid doz la rı GD ve TMNG ol gu la rın da ben zer di. LS te da vi sin den son ra ki se rum FT4 ve FT3
dü zey le rin de ki yüz de de ği şik lik le ri her iki has ta gru bun da is ta tis tik sel ola rak fark lı de ğil di. Bü -
tün has ta lar cer ra hi den ön ce kli nik ola rak öti ro id du rum day dı. SSoonnuuçç::  Tek ba şı na ve ya an ti ti ro -
id ilaç lar la bir lik te uy gu la nan LS te da vi si alt ta ya tan hi per ti ro i dizm et yo lo ji sin den ba ğım sız ola rak
hi per ti ro id has ta la rın ti ro i dek to mi için kı sa za man da ha zır la na bil me sin de gü ven li ve et ki li bir se -
çe nek tir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Hi per ti ro i dizm; ti ro i dek to mi; lu gol so lüs yo nu  
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hyro i dec tomy is an al ter na ti ve tre at ment in
the the rapy of hyperth yro i dism in pa ti ents
who are non-comp li ant or drug-re sis tant or

who ha ve va ri o us si de ef fects to the an tith yro id
drugs. Pre o pe ra ti ve thyro to xi co sis is a po ten ti ally
li fe-thre a te ning con di ti on that re qu i res me di cal in-
ter ven ti on be fo re sur gery. The go al of the rapy is to
ren der the pa ti ent as fast as pos sib le to cli ni cal and
bi oc he mi cal euth yro i dism be fo re sur gery.1,2 Thi o -
na mi des are the pre fer red ini ti al tre at ment to  
res to re euth yro i dism in hyperthyroid pa ti ents if
they do not cause si de ef fects such as panc yto pe ni -
a, he pa to to xi city or al ler gic re ac ti ons. Ho we ver, it
can ta ke se ve ral we eks to ac hi e ve euth yro id sta tus
with the se drugs.3 Ot her agents, inc lu ding ste ro ids
and be ta-bloc kers, can be used with or wit ho ut thi -
o na mi des if mo re se ve re thyro to xi co sis is pre sent,
or if ra pid pre pa ra ti on is needed.4,5 Io di ne the rapy
can al so be used for ra pid res to ra ti on of euth yro i -
dism in such pa ti ents, eit her to get her with thi o na -
mi des or alo ne, if thi o na mi des are con tra in di ca ted.6

Phar ma co lo gic amo unts of io di ne ame li o ra te hy-
perth yro i dism by bloc king thyro id hor mo ne re le a -
se and tem po ra rily in hi bi ting io di ne or ga ni fi ca ti on
in the thyro id gland.7-10 Pub lis hed re gi mens for ra -
pid pre pa ra ti on for sur gery include io di ne-rich oral
ra di og rap hic con trast agents (IR CAs) such as so di -
um ipo da te, which are no lon ger ava i lab le in most
Eu ro pe an co un tri es.8,9,11,12 Lu gol’s so lu ti on (LS) (8
mg io di de/drop) and sa tu ra ted so lu ti on of po tas si um
io di de (SSKI) (40 mg io di de/drop) are the ot her op-
ti ons ava i lab le for use as an io di de do nor.13-16 

In the pre sent study, we ai med to in ves ti ga te the
ef fects of LS used alo ne or to get her with thi o na mi des
for the ra pid pre pa ra ti on of hyperth yro id pa ti ents for
thyro id sur gery. In ad di ti on, we com pa red the ef fects
of LS in hyperth yro id pa ti ents with Gra ves’ di se a se
(GD) and to xic mul ti no du lar go i ter (TMNG).

MA TE RI AL AND MET HODS:
A ret ros pec ti ve analy sis of hyperth yro id pa ti ents
tre a ted with LS for res to ra ti on of euth yro id sta te
be fo re thyro i dec tomy was per for med fol lo wing et -
hi cal gu i de li nes. Twenty-two pa ti ents with GD, 19
pa ti ents with toxic multinodular goiter (TMNG)
and three pa ti ents with so li tary to xic ade no ma who

we re di ag no sed and fol lo wed up in our cli nic bet -
we en 2004 and 2008 we re en rol led in the study.
We do cu men ted de mog rap hic and cli ni cal da ta for
each pa ti ent inc lu ding age at the ti me of tre at ment,
gen der, and cli ni cal and scin tig rap hic work up. We
al so re cor ded thyro id func ti ons and thyro id an ti -
body le vels. 

The cri te ri a for hyperth yro i dism included
presence of cli ni cal symptoms, in cre a sed se rum
con cen tra ti ons of fre e thyro xi ne (fT4), in cre a sed
fre e tri i o doth yro ni ne (fT3) and dec re a sed ba sal
thyrot ro pin (TSH) levels. The cri te ri a for GD we re
ba sed on ini ti ally do cu men ted hyperth yro i dism
with or wit ho ut oph thal mo pathy, in cre a sed up ta -
ke in the tech ne ti um scin tig raphy and the pre sen -
ce of po si ti ve thyro id an ti bo di es. TMNG and
so li tary to xic ade no ma we re di ag no sed if the up ta -
ke was patchy with mul tip le are as of in cre a sed up-
ta ke or con fi ned to a sing le hot are a as so ci a ted with
bi oc he mi cal hyperth yro i dism, res pec ti vely.

Se rum fT3, fT4 and TSH con cen tra ti ons we re
me a su red by au to ma ted lu mi nes cent im mu no as -
says (Ab bott La bo ra to ri es, Ab bott Park, USA). The
me an co ef fi ci ent of va ri a ti on was be low 10% for all
of the se as says. The nor mal ran ges for thyro id func-
ti on tests we re as fol lows: fT3: 1.71-3.71 pg/ml; fT4:
0.7-1.48 ng/dl; and TSH: 0.35-4.94 mI U/ml.

Da ta we re pre sen ted as me ans with stan dard
de vi a ti ons or per cen ta ges whe re ap prop ri a te. Χ2 test
was used for cli ni cal va ri ab les. Stu dent t and Mann-
Whit ney U tests we re used to as sess the dif fe ren -
ces bet we en gro ups. The da ta we re analy zed using
SPSS for Win dows, ver si on 11.5. A p va lu e less than
0.05 was con si de red as sta tis ti cally sig ni fi cant.

RE SULTS
A to tal of 44 pa ti ents we re inc lu ded in the study.
The me an age of pa ti ents was 46.6 ± 14.7 ye ars and
me an du ra ti on of hyperth yro i dism was 38.2 ± 59.3
months. The in di ca ti ons for sur gery we re as fol-
lows: No-res pon se to me di cal tre at ment (n= 19),
panc yto pe ni a (n= 9), he pa to to xi city (n= 6), al ler gic
re ac ti ons (n=3), and non-comp li an ce (n=7) with
thi o na mi des. Thirty-six pa ti ents we re using propy-
l thi o u ra cil and eight pa ti ents we re using met hi ma -
zo le when sur gery was planned. Fre qu ency of
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panc yto pe ni a and he pa to to xi city as well as se rum
AST and ALT le vels we re not sta tis ti cally dif fe rent
in pa ti ents using propyl thi o u ra cil when compared
to pa ti ents using met hi ma zo le. 

To res to re euth yro i dism be fo re sur gery, 27 pa-
ti ents we re tre a ted with LS (gro up 1) whi le 17 pa-
ti ents re ce i ved LS and thi o na mi des (gro up 2).
Ba se li ne cha rac te ris tics of pa ti ents and la bo ra tory
fin dings in two gro ups are sum ma ri zed in Tab le 1.
The re was no sta tis ti cally sig ni fi cant dif fe ren ce for
ba se li ne pa ra me ters bet we en two gro ups. In gro up
2, propyl thi o u ra cil (n= 12) and met hi ma zo le (n= 5)
we re used as thi o na mi des obtain euth yro i dism be-
fo re sur gery. Me an do sa ges of propyl thi o u ra cil and
met hi ma zo le we re 413 ± 221.4 and 28.3 ± 10.3 mg,
res pec ti vely. β-bloc kers we re used in 20 pa ti ents of
gro up 1 and in 11 pa ti ents of gro up 2. None of the
patients were tre a ted with cor ti cos te ro ids (Tab le 2).

LS was gi ven thre e ti mes a day by di vi ding the
to tal da ily do se. Me an  to tal da ily do se of LS was
29.0 ± 3.4 drops (232.0 ± 27.2 mg) and me an du ra -
ti on of tre at ment to res to re euth yro i dism was 10.1
± 1.8 (ran ge: 6-14) days in gro up 1 whi le these val-
ues we re 25.5 ± 7.4 drops (204.0 ± 59.2 mg) and 9.0

± 2.8 (ran ge: 5-13) days res pec ti vely in gro up 2.
Me an da ily to tal do se of LS and me an du ra ti on of
tre at ment to res to re euth yro i dism we re not sta tis -
ti cally dif fe rent in two gro ups. No si de ef fects we -
re se en du e to the use of LS in either gro ups. Af ter
Lu gol’s so lu ti on tre at ment (LT), se rum fT4 con cen-
tra ti on dec re a sed from 2.7 ± 1.9 to 1.4 ± 0.7 ng/dl in
gro up 1 and from 2.2 ± 0.9 to 1.2 ± 0.6 ng/dl in gro -
up 2, whe re as se rum fT3 con cen tra ti on dec re a sed
from 11.3 ± 8.0 to 4.3 ± 4.6 pg/ml in gro up 1 and
from 8.0 ± 5.7 to 3.0 ± 0.8 pg/ml in gro up 2. The re
we re no dif fe ren ces in per cen ta ge chan ges in se -
rum fT4 and fT3 when the two tre at ment gro ups
we re com pa red (Tab le 2). We al so com pa red cli ni -
cal cha rac te ris tics and la bo ra tory fin dings of pa ti -
ents with GD and TMNG be fo re and af ter
tre at ment with LS. Pa ti ents with TMNG we re ol -
der and had hig her se rum fT3 le vels com pa red to
pa ti ents with GD (p= 0.005 and p= 0.003, res pec ti -
vely). Se rum me an fT4 and fT3 le vels and per cen -
ta ge chan ges in se rum fT4 and fT3 le vels af ter LT
we re com pa rab le in pa ti ents with GD and TMNG.
The re we re no ot her sta tis ti cally sig ni fi cant dif fe -
ren ces bet we en the two gro ups, inc lu ding du ra ti on
of LT and do ses of thi o na mi des and LS (Tab le 3). 

TABLE 1: Baseline patient characteristics and laboratory findings in two groups.

Group 1= patients using Lugol’s solution alone, group 2= patients using Lugol’s solution and thionamides, LT= Lugol’s solution, TSH= thyrotropin, fT4= free thyroxine, fT3=free triio-

dothyronine.

Group 1 Group 2 p

n (male/female) 27 (3/24) 17 (5/12) NS

Mean age (years) 47.0 ± 13.8 46.0 ± 16.5 NS

Mean duration of hyperthyroidism (months) 34.1 ± 55.9 44.8 ± 65.7 NS

Mean duration of thionamide use before LT (months) 14.4 ± 17.8 16.3 ± 19.1 NS

Type of used thionamides before LT (n)

Propylthiouracil 25 11 0.04

Methimazole 2 6

Mean dose of thionamides before LT (mg)

Propylthiouracil 300.0 ± 170.1 400.0 ± 213.0 NS

Methimazole 35.0 ± 35.0 26.6 ± 10.0 NS

Etiology of hyperthyroidism (n)

Graves’ disease 14 8

Toxic multinodular goiter 10 9 NS

Solitary toxic adenoma 3 0

Mean serum TSH level before LT (mIU/ml) 0.01 ± 0.02 0.05 ± 0.13 NS

Mean serum fT4 level before LT (ng/dl) 2.7 ± 1.9 2.2 ± 0.9 NS

Mean serum fT3 level before LT (pg/ml) 11.3 ± 8.0 8.0 ± 5.7 NS
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All pa ti ents we re in cli ni cally euth yro id be fo re
sur gery. Une vent ful to tal or sub to tal thyro i dec -
tomies were per for med in 37 pa ti ents and a he mith -
yro i dec tomy was performed in seven pa ti ents. 

DIS CUS SI ON
In the pre sent study, we de mons tra ted that LT, alo -
ne or to get her with thi o na mi des, was sa fe and ef-
fec ti ve for the ra pid pre pa ra ti on of hyperth yro id

pa ti ents for thyro i dec tomy. We al so in ves ti ga ted
whet her the re we re any dif fe ren ces in the ef fects of
LS on thyro id hor mo ne le vels in pa ti ents with GD
or TMNG, sin ce the eti o logy of hyperth yro i dism is
dif fe rent in the se two di se a ses, however no sta tis -
ti cally sig ni fi cant dif fe ren ce was de tec ted.

Pre o pe ra ti ve pre pa ra ti on of pa ti ents with hy-
perth yro i dism is im por tant to avo id the de le te ri o -
us ef fects of thyro to xi co sis on heart rhythm at the

TABLE 2: Serum thyroid hormone levels after treatment.

Group 1= patients using Lugol’s solution treatment alone, group 2= patients using Lugol’s solution and thionamides, LT= Lugol’s solution treatment, TSH= thyrotropin, fT4= free thyro-

xine, fT3=free triiodothyronine, NS=not significant.

Group 1 Group 2

(n= 27) (n= 17) p

No of patients using propylthiouracil/methimazole - 12/5 -

Mean dose of propylthiouracil/methimazole (mg) - 413.6 ± 221.4/28.3 ± 10.3 -

Mean dose of LT (drops) (mg) 29.0 ± 3.4 (232.0 ± 27.2) 25.5 ± 7.4 (204.0 ± 59.2) NS

Mean duration of LT (days) (range) 10.1 ± 1.8 (6-14) 9.0 ± 2.8 (5-13) NS

Patients using β-blockers  (n) (%) 20 (74%) 11(64%) NS

Mean serum TSH after LT (mIU/ml) 0.06 ± 0.27 0.10 ± 0.22 NS

Mean serum fT4 after LT (ng/dl) 1.4 ± 0.7 1.2 ± 0.6 NS

Mean serum fT3 after LT (pg/ml) 4.3 ± 4.6 3.0 ± 0.8 NS

∆ change in serum fT4 -34.3 ± 36.8 -42.4 ± 25.1 NS

∆ change in serum fT3 -52.8 ± 26.3 -48.6 ± 27.8 NS

TABLE 3: Characteristics and laboratory findings of patients with Graves’ disease and toxic multinodular goiter.

GD= Graves’ disease, TMNG= toxic multinodular goiter, LT= Lugol’s solution treatment, TSH= thyrotropin, fT4= free thyroxine, fT3=free triiodothyronine, NS=not significant.

Patients with GD Patients with TMNG 

(n= 22) (n= 19) p

Gender (male/female) 5/17 3/16 NS

Age (years) 40.6 ± 10.8 55.7 ± 14.4 0.001

Duration of hyperthyroidism (months) 25.9 ± 47.3 55.1 ± 71.7 NS

Mean serum TSH before LT (mIU/ml) 0.02 ± 0.05 0.03 ± 0.10 NS

Mean serum fT4 before LT (ng/dl) 2.9 ± 2.2 2.1 ± 0.6 NS

Mean serum fT3 before LT (pg/ml) 13.2 ± 8.6 6.8 ± 4.3 0.005

Patients treated with LT alone (n) 14 (63.6%) 10 (52.6%) NS

Patients treated with LT and thionamides (n) 8 (36.3%) 9 (40.9%) NS

Mean duration of LT (days) 9.4 ± 1.9 10.0 ± 2.6 NS

Mean dosage of Lugol’s solution (drops) (mg) 28.8 ± 3.7 (230.4 ± 29.6) 27.3 ± 6.5 (218.4 ± 52.0) NS

Usage of β-blockers (n) 18 (81.8%) 11 (57.9%) NS

Mean dosage of propylthiouracil (mg) 475.0 ± 250 378.5 ± 215.7 NS

Mean dosage of methimazole (mg) 27.5 ± 13.2 30.0 ± 0.00 NS

∆ change in serum fT4 -38.6 ± 40.4 -32.7 ± 23.6 NS

∆ change in serum fT3 -57.4 ± 29.0 -41.5 ± 22.1 NS
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ti me of sur gery and to re du ce in tra o pe ra ti ve and
pos to pe ra ti ve comp li ca ti ons. Euth yro id sta te can be
ac comp lis hed with the ad mi nis tra ti on of thi o na mi -
des, but the treatment usu ally takes months.3,19 Ra -
pid and sa fer con trol of thyro to xi co sis can be
ac hi e ved with oral ad mi nis tra ti on of io di de in com-
bi na ti on with thi o na mi des or with io di de alo ne, if
thi o na mi des are con tra in di ca ted.8-12 In phar ma co -
lo gi cal do ses, the ma jor ac ti on of io di des is to in hi -
bit hor mo ne re le a se, pos sibly thro ugh in hi bi ti on of
thyrog lo bu lin pro te oly sis.10 Ra pid im pro ve ment oc-
cucs in thyro to xic symptoms wit hin 2-7 days with
io di de the rapy.7 ß-bloc kers and cor ti cos te ro ids can
be used to in hi bit the con ver si on of fT4 to fT3 and
to dec re a se the pe rip he ral ef fects of thyro id hor mo -
nes when of ur gent sur gery is needed.4,5

IR CAs, SSKI and LS are ava i lab le io di de do -
nors. It has been re por ted that IR CAs such as so di -
um ipo da te and io pa no ic acid (IOP) are mo re
ef fec ti ve in the ra pid res to ra ti on of euth yro i dism
when compared to SSKI which con ta ins mo re io di -
ne per drop compared to LS.14-16 IR CAs ha ve mul-
tip le ac ti ons on thyro id hor mo ne me ta bo lism. They
com pe ti ti vely in hi bit the con ver si on fT4 to fT3 in
the bra in, li ver, kid ney and pi tu i tary gland and al -
so in hi bit thyro id hor mo ne sec re ti on from the
gland.7 Pan zer et al. re por ted that in the ma jo rity of
pa ti ents with GD, to tal T3 le vels had re tur ned to
the nor mal ran ge af ter a 4-day tre at ment with IOP,
and all of the ir pa ti ents had surgery af ter a me an
tre at ment du ra ti on of 7 days.8 They al so fo und that
se rum T4 le vels dec re a sed far less than se rum T3
con cen tra ti ons, pro bably du e to dec re a sed plas ma
cle a ran ce of T4 du ring IOP use. In the pre sent
study, the mi ni mum ti me to ac comp lish nor ma l
thyro id hor mo ne le vels was five days, whe re as the
me an du ra ti on with LT was 9.7 ± 2.3 days. In Ba e -
za et al.’s study, se rum T3 le vels had di mi nis hed by
64.5 ± 16.6% on the sixth day of tre at ment and se -
rum T4 con cen tra ti on sho wed a slight but sig ni fi -
cant dec re ment only from day 4 on and the patients
ne ver re ac hed euth yro id le vels with IOP.9 Dec re -
ments in se rum T3 se en in Pan zer et al.’s and Ba e -
za et al.’s stu di es we re mo re pro mi nent com pa red
to our re sults.8,9 This may be at tri bu ted in part to
the use of cor ti cos te ro ids in both of tho se stu di es,

sin ce cor ti cos te ro ids in hi bit the con ver si on of T4
to T3. Cor ti cos te ro ids we re not used for the ra pid
pre pa ra ti on of pa ti ents for thyro id sur gery in the
pre sent study. Whi le Pan zer et al. as ses sed se rum
to tal T4, T3 and fT4 in dex and Ba e za et al. as ses sed
to tal T4, T3 and re ver se T3, we me a su red se rum
fT3 and fT4 le vels, sin ce they mo re cor rectly ref lect
the thyro id hor mo ne sta tus of pa ti ents.3,8,9,16 Ho w-
e ver, the ma jor dif fe ren ce bet we en IR CAs and LS
ap pe ars to be the ti me re qu i red for res to ra ti on of
euth yro i dism, which is shor ter with IR CAs, whe -
re as dec re ments in se rum fT4 le vels are gre a ter
with LS. 

The use of io di de the rapy wit ho ut thi o na mi des
is not re com men ded if thi o na mi des are not con tra -
in di ca ted be ca u se the ef fects of io di de block di sap -
pe ars in 2-8 we eks.7,17,20,21 Ka ur et al. re por ted in
the ir study that over one-third of pa ti ents with GD
had sub nor mal le vels of thyro id hor mo nes at the
ti me of surgery ope ra ti on when an tith yro id drugs
we re stop ped 10 days be fo re par ti al thyro i dec tomy,
and pa ti ents we re tre a ted with LS alo ne.18 In the
pre sent study, LS was used wit ho ut thi o na mi des in
27 pa ti ents who had va ri o us si de ef fects due to thi -
o na mi des. Ne vert he less, the per cen ta ge chan ges in
se rum fT4 and fT3 le vels sho wed no sig ni fi cant dif-
fe ren ces bet we en the two tre at ment gro ups. Ad-
ver se re ac ti ons such ac ne i form rash, swol len
sa li vary glands, mu co us mem bra ne ul ce ra ti ons, and
ra rely anaph ylac to id re ac ti ons can be ob ser ved
with the use of io di nes.3,7 Ho we ver, no ad ver se re-
ac ti ons de ve lo ped in our pa ti ent po pu la ti on and LS
was well to le ra ted.

In conc lu si on, the se re sults sug gest that LS is
an ef fec ti ve and sa fe the ra pe u tic op ti on when used
alo ne or to get her with thi o na mi des for the ra pid
pre pa ra ti on of hyperth yro id pa ti ents for thyro i -
dec tomy, in de pen dent of the eti o logy of hyperth -
yro i dism.

AAcckk  nnooww  lleedd  ggee  mmeenntt
The abs tract of this study was pre sen ted in Eu ro pe an
Con gress of En doc ri no logy in 2009 and it was among the
10 pos ters of cli ni cal sci en ce which we re elec ted and
com pe ted for the Eu ro pe an Con gress of En doc ri no logy
pos ter pri ze in cli ni cal sci en ce ca te gory.
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