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lodine contamination as a cause of hyperthyroidism 
or lack of TSH response to TRH Stimulation 
(Results based on a Screening investigation)1 

J. Habermann*, B. Leisner**, A. Witte*, C R . Pickardt*, and P.C. Scriba*** 
*Medizinische Klinik Innenstadt der Universität, **Klinik und Poliklinik für Radiologie der Universität, 
Ziemssenstrasse 1, D-8000 München, and ***KIinik für Innere Medizin der Medizinischen Hochschule, 
Ratzeburger Allee 160, D-2400 Lübeck, West Germany 

ABSTRACT. The sera of all patients with completely suppressed TSH response to TRH obtained 
during one year (n = 668), and of those with diminished TSH response (n = 153) were screened 
for total serum iodine content. The ratio between serum iodine and thyroxine iodine below 1.5 
indicates none or only a minordegree of iodine contamination, whereasa ratioabove 1.5isaclear 
index of exogenous iodine contamination. Eighty-four (21.3%) of 395 patients with overt hyperthy­
roidism were iodine contaminated. No prevalence of hyperthyroidism with hyperthyroxinemia 
could be detected as compared to T3-hyperthyroidism in the contaminated groups. Surprisingly, 
the iodine contamination rate was twice as high in 273 patients with suppressed TSH response to 
TRH but normal thyroid hormone levels and not fully explained thyroidal diseases. A high 
incidence of multifocal autonomous adenomas of the thyroid is the most probable explanation for 
the TSH suppression in iodine contaminated patients with normal thyroid hormone levels. 

INTRODUCTION 
The i nc reas ing use of iodine con ta in ing Compounds in 
rad iograph ic invest igat ions a n d the w i d e s p r e a d 
therapy with iodine con ta in ing d rugs a n d an t i sep t i cs 
have i n d u c e d a var iety of reports c o n c e r n i n g the 
in f luence of these s u b s t a n c e s on thyroid h o r m o n e 
me tabo l i sm (1-4). At the s a m e t ime, a d v a n c e d d i a g -
nost ic too ls permit to d is t ingu ish the different fo rms of 
hyperthyroidism and f o c u s the interest of thyro ido lo-
g is ts on a u t o n o m o u s abnorma l i t i es of the thyroid g land 
in iodine d e f i c i e n c y a r e a s (5-9). In this contex t , the 
i n c i d e n c e of i od ine - i nduced hyper thyro id ism in h o s p i -
tal ized pat ients a s wel l a s in outpat ients is still in 
d ispute . There fore , we h a v e tried to obta in s o m e 
Information about the f r e q u e n c y of iodine c o n t a m i n a ­
tion in pat ients with d i so rde rs of thyroid func t ion . 
Fur thermore, the in f luence of wa te r -so lub le con t ras t 
med ia on thyroidal iodine ( 1 2 7 l ) uptake in euthyro id 
pat ients w a s invest igated. 
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MATERIALS AND METHODS 
To s tudy the in f luence of iod ine con ta in ing water -
so lub le con t ras t m e d i a , thyroid f u n c t i o n . (T 4 , T 3 , 
thy rox ine-b ind ing-g lobu l in . (TBG), T S H , T R H test) a n d 
total iod ine in s e r u m a n d urine were invest iga ted 
be fo re a n d after c o r o n a r y ang iog raphy (200 ml M e g l u -
m inamino t r i zoa te 7 6 % (Urograf in®) ^ 7 4 g iodine) in 
pat ients with c o r o n a r y heart d i s e a s e (n = 25). T h y ­
ro idal 1 2 7 l con ten t w a s de te rm ined by f l uo rescen t 
sc in t i g raphy a n d s o n o g r a p h y (8). lod ine con ten t in 
euthyro id con t ro l s w a s found to be be tween 250 a n d 
5 0 0 / u g / g of thyroid t i ssue . Stat ist ical s i gn i f i cance w a s 
c a l c u l a t e d by the pa i red W i l c o x o n rank test. 
T o inves t iga te the i n c i d e n c e of i od ine - i nduced hyper ­
thy ro id ism, al l s e r a of pat ients with s u p p r e s s e d T S H 
r e s p o n s e to T R H (n = 668) , a n d of t hose with d i m i n ­
i shed T S H r e s p o n s e to T R H (n = 153, T S H 30 min after 
T R H < 3 . 0 / i U / m l ) ob ta ined dur ing one y e a r . a s wel l a s 
sixty a g e a n d s e x m a t c h e d in a n d outpat ients of our 
hosp i ta l wi thout thyroid d i so rde rs a n d normal T R H 
tes ts were s c r e e n e d for total s e r u m iodine (10). 
S u p p r e s s i o n of T S H r e s p o n s e to T R H w a s de f ined a s a 
b a s a l T S H b e l o w the limit of de tec t ion without m e a s u -
rab le T S H i n c r e a s e after 200 ug T R H iv. The under ly ing 
thyro idal d i s e a s e s c o u l d not yet be de f ined fully in mos t 
c a s e s . 

T 4 , T 3 , T B G a n d T S H were de te rm ined by r a d i o i m m u -
n o a s s a y , a s p rev ious ly d e s c r i b e d (11-13) . T h e ratio of 
s e r u m iod ine over thyroxine iodine ( P B I / T J ) w a s 
c a l c u l a t e d . V a l u e s up to 1.5 ind ica te norma l re la t ion-
sh ip b e t w e e n s e r u m iodine con ten t a n d thyroid hor -
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Table 1 - U r i n a r y i o d i n e e x c r e t i o n , s t a b i l e i o d i n e c o n t e n t of t h y r o i d a l t i s s u e a n d t h y r o i d f u n c t i o n b e f o r e a n d a f t e r i o d i n e l o a d f o l l o w i n g 
c o r o n a r y a n g i o g r a D h y i n 2 6 e u t h y r o i d p a t i e n t s w i t h c o r o n a r y h e a r t d i s e a s e \ 

After Coronarography 

Basal 
value 

1 week 2 weeks 8 weeks 

iodine excretion 
( f j g / g Creatinine) 

46 
± 37 

440 
± 2 7 6 

86 
± 52 

52 
± 2 3 

P B I / T J 1.3 
± 0.3 

1.7 
± 0.5 

1.4 
± 0.2 

1.4 
± 0.2 

1 2 71 content in thyroid 
tissue ( j j Q / Q ) 

208 
± 1 0 4 

214 
± 81 

251 
± 1 0 3 

235 
± 9 7 

T 4 / T B G 3.8 
± 0.9 

4.1 
± 0.9 

4.2 
± 0.9 

4.0 
± 0.5 

T 3 / T 4 

25 
± 8 

20 
± 6 

22 
± 4 

21 
± 4 

T S H increase 30 min 
after TRH (//U/ml) 

7.8 
± 3.2 

6.8 
± 4.6 

5.3 
± 3.4 

6.2 
± 3.7 

M// v a l p e s a r e m e a n s ± SD 

m o n e leve ls or on ly a minor d e g r e e of e x o g e n o u s 
iod ine con tamina t i on , w h e r e a s a ratio of 1.5 a n d more 
w a s undoubt ly ind icat ive for e x o g e n o u s iod ine a p p l i -
ca t i on (6). 

RESULTS 
After c o r o n a r y ang iog raphy in euthyro id pat ients, the 
ur inary exc re t i on of iod ine w a s e leva ted a b o v e the 
initial va lue up to 1 4 d a y s ( p < 0.025) w h e r e a s the 
P B I / T 4 I ratio w a s normalize'd after 2 w e e k s (Table 1). 
In these pat ients, the initially low iodine con ten t of the 
thyroid i n c r e a s e d only by about 20 .6% after 14 d a y s . In 
c o i n c i d e n c e with this l imited i n c r e a s e of the thyro idal 
iod ine, the T S H r e s p o n s e to T R H d e c r e a s e d 
( p < 0.015), the T 4 / T B G ratio i n c r e a s e d a n d the i n ­
itially e leva ted T 3 / T 4 ratio d e c r e a s e d . Al l t hese f u n c -
t ional c h a n g e s rema ined within the norma l ränge. 
A m o n g the pat ients with s u p p r e s s e d T S H r e s p o n s e to 
T R H , we found four different g r o u p s : 
i) 239 pat ients with hyper thy ro id ism a s de f ined by a 
T 4 / T B G ratio a b o v e 5.7; 
ii) 156 with T 3 - h y p e r t h y r o i d i s m , wh i ch m e a n s no rma l 
T 4 / T B G ratio (1.8 to 5.7) but e leva ted total T 3 l eve l s 
over 2 0 0 n g / d l ; 
iii) 2 7 3 pat ients with norma l thyroid h o r m o n e leve ls but 
s u p p r e s s e d T S H r e s p o n s e to T R H St imulat ion; 
iv) 153 pat ients with d i m i n i s h e d T S H r e s p o n s e , a s 
de f ined by a T S H i n c r e a s e be low 3 .0yu l l /m l 30 min 
after 200yug T R H iv. 
A P B I / T J ratio a b o v e 1.5 w a s found in 42 (17.6%) of 
the pat ients with hyper thyro id ism and a g a i n in 4 2 
(26.9%) of the pat ients with T 3 - h y p e r t h y r o i d i s m . Th i s 
m e a n s that 8 4 (21.3%) of the pat ients with overt 
hyper thyro id ism were iod ine c o n t a m i n a t e d , w h e r e a s 
trje iodine con tamina t i on rate w a s only 1 0 % in the 6 0 

cont ro l pat ients. Th is d i f fe rence is s igni f icant on the 5 % 
level by m e a n s of C h i - s q u a r e test. 
In the who le g roup of « n o n r e s p o n d e r s » to T R H 
(n = 668) we found 2 7 3 pat ients with normal T 4 a n d 
norma l or d e c r e a s e d T 3 l eve ls , w h o d id not r e c e i v e a n y 
thyroid h o r m o n e therapy (Fig. 1). A P B I / T 4 I ratio a b o v e 
1.5 w a s o b s e r v e d in 8 6 pat ients of the latter s u b g r o u p , 
ind icat ing that 3 9 . 3 % were iod ine c o n t a m i n a t e d . 
A m o n g these pat ients 16 had a normal T 4 / T B G ratio 
a n d a s u p p r e s s e d T S H r e s p o n s e to T R H St imulat ion 
but a d e c r e a s e d total T 3 level (« low T 3 Synd rome »). 
Four teen of t hese had a n e l eva ted P B I / T 4 I rat io, 
ind icat ing iod ine con tam ina t i on in 8 7 . 5 % in this s p e c i a l 
subg roup . 
The total i n c i d e n c e of i n c r e a s e d P B I / T J ratio in the 
g roup of T S H « n o n r e s p o n d e r s » to T R H w a s 29 .2%. 
In the g roup of pat ients with d im in i shed T S H r e s p o n s e 
to T R H 58 out of 153 had an i n c r e a s e in se rum iod ine 
con ten t ref lect ing an i n c i d e n c e of 37-.9% of e x o g e n o u s 
iodine con tam ina t i on . 

DISCUSSION 
The i n c r e a s e of iod ine con ten t in the thyroid a n d the 
T 4 / T B G ratio in s e r u m a s wel l a s the d e c r e a s e of 
T 3 / T 4 ratio after c o r o n a r o g r a p h y ind icate a g a i n (14, 
15) the reversibi l i ty of a « relat ive T 3 hype rsec re t i on » i n 
iod ine def ic ient s ta tes by iod ine app l i ca t ion (16). 
In the g roup of pat ients with « euthyro id » f u n c t i o n , the 
intrathyroidal iodine m e t a b o l i s m w a s in f luenced by the 
con t ras t m e d i a u s e d , but the thyro idal uptake of s tab le 
iodine w a s only l imited a n d hyper thyro id ism h a s b e e n 
i n d u c e d in none of t hese pat ients (6). 
lodine con tamina t i on m a y have cont r ibu ted to the 
mani fes ta t ion of hyper thy ro id ism in pat ients with over t 
hyper thyro id ism in more than 10%. Surpr is ing ly , the 

154 



l o d i n e c o n t a m i n a t i o n i n T S H n o n r e s p o n d e r s t o T R H 

N 

16 

12 
8 
4-

- 1 1— 
0.7 0.9 

12H 
8 
4-

16 
12-
8-
4 

1.1 1.3 
1.5 

1.7 1.9 > 2.1 PBI/T 4 

0.7 0.9 1.1 1.3 1 " 5 1.7 1.9 > 2.1 P B I / T 4 

0.7 0.9 1.1 1.3 l 
1.5 

1.7 1.9 > 2.1 PBI/T 4 

in a n u n s e l e c t e d g roup of adu l ts (18). In long-s tand ing 
go i te rs , the deve lopmen t of a u t o n o m o u s a d e n o m a s or 
mul t i foca l a u t o n o m o u s a r e a s h a s b e e n s h o w n by Mil ler 
et a l . (19) and Studer et a l . (20), a n d hyper thyro id ism 
after iodine supp lementa t ion of t hose pat ients w a s 
o b s e r v e d repeated ly ( 3 , 5 , 9 , 2 1 - 2 4 ) . Our da ta ind icate 
that the e x c e s s of e x o g e n o u s iod ine m a y result in overt 
hyper thy ro id ism, but the i n c i d e n c e of s u p p r e s s i o n of 
T S H sec re t ion without de tec tab le hyper thyro id ism is 
more ' f requent . T h e s e Sc reen ing da ta g ive no insight in 
the natural history of t hese pat ients a n d no Information 
of s u b s e q u e n t hyper thyro id ism c a n be g i ven . The 
pre l iminary c o n c l u s i o n is that a fo l low-up of thyroid 
func t ion h a s to be d o n e in pat ients with goi ter after a n 
e x o g e n o u s iodine load , s i n c e no m e t h o d s a r e a v a i l a b l e 
to predic t the risk of iodine i n d u c e d hyper thyro id ism 
e x c e p t in those pat ients with a history of G r a v e s ' 
d i s e a s e or nodu lar a u t o n o m y in the thyroid. 

N 

10-
6-
2 -

0.7 0.9 1.1 1.3 ^ 1.7 1.9 » 2.1 PBI/T 4 

Fig. 1 - I n c i d e n c e o f i o d i n e c o n t a m i n a t i o n i n p a t i e n t s w i t h 
h y p e r t h y r o i d i s m ( n = 3 9 5 ) , p a t i e n t s w i t h n o r m a l t h y r o i d h o r ­
m o n e l e v e l s a n d s u p p r e s s e d T S H r e s p o n s e t o T R H ( n = 2 7 3 ) 
a n d p a t i e n t s w i t h d i m i n i s h e d T S H r e s p o n s e t o T R H ( n = 1 5 3 ) . 
H y p e r t h y r o i d i s m ( p a n e l A ) is d e f i n e d a s T J T B G r a t i o Over 5 . 7 
a n d s u p p r e s s e d TSH r e s p o n s e t o T R H . 
T 3 - h y p e r t h y r o i d i s m ( p a n e l B ) m e a n s T J T B G r a t i o ^ 5.7, T3 

l e v e l s a b o v e 2 0 0 n g / d l , a n d s u p p r e s s e d T S H r e s p o n s e . 
N o r m a l t h y r o i d h o r m o n e l e v e l s , s u p p r e s s e d T S H r e s p o n s e 
( p a n e l C) m e a n s T J T B G r a t i o < 5 . 7 , t o t a l T3 l e v e l s < 2 0 0 
n g / d l a n d s u p p r e s s e d TSH r e s p o n s e . 
D i m i n i s h e d T S H r e s p o n s e t o TRH ( p a n e l D ) m e a n s a TSH 
i n c r e a s e < 3 . 0 y U / m l 3 0 m i n a f t e r 2 0 0 ^ g TRH iv. 

iod ine e x c e s s did not i nduce preferent ia l ly hyper thy­
ro id ism with hyper thy rox inemia , s i n c e w e found in the 
g r o u p of T 3 - hype r thy ro i d i sm a n e q u a l n u m b e r of 
P B I / T 4 I a t ios a b o v e 1.5. T h e s e resul ts ind ica te that 
iod ine supp lementa t ion d o e s not p lay a major role in 
the d e v e l o p m e n t of « T 4 - hype r thy ro i d i sm ». 
The con tamina t i on rate w a s tw ice a s high in pat ients 
with a s u p p r e s s e d T S H r e s p o n s e to T R H but norma l 
thyroid h o r m o n e leve ls a n d not fully de f ined thyroidal 
d i s e a s e s a s c o m p a r e d to overt hyper thyro id ism. With 
regard to th is f ind ing , the i n c i d e n c e of e n d e m i c goi ter in 
the B a v a r i a n iodine d e f i c i e n c y a r e a has to be c o n s i d -
e r e d , wh i ch is 3 2 % in young m a l e s (17 )and near ly 5 5 % 
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