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Safety of iodinated contrast media in patients with no risk factors

for thyroid gland disease: thyroid function assessment after computer
tomography with the use of iodine contrast media
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z uzyciem jodowych srodkéw kontrastowych
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Abstract

Purpose: A prospective study was performed to assess the influence of single, large iodine dose given intravenously to patients
undergoing computer tomography living in areas with sufficient iodine supplementation with table salt.

Materials and methods: Thirty one patients with no personal familiar history of thyroid diseases in ages between 22 and 80 years
old, were individually given 18.5-55.5 grams of iodine intravenously during computer tomography. Dose of iodine contrast media
ranged from 50-150 ml. Evaluated patients had no contact with iodine during the last years. We included patients with no change in
thyroid morphology in ultrasound taken by 10 MHz Siemens before trial. In all patients, levels of TSH and FT4 were measured before CT

and after 1 and 3 months respectively.

Results: Thyroid hormone levels assessed after one and three months were in normal laboratory ranges. Large, single dose of
iodine in contrast media caused no disturbances in assessed thyroid hormone levels.
Conclusions: In adult patients with no morphologic thyroid gland changes and no disturbances of hormonal function, single large

dose of iodine is safe.
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Streszczenie

Celem badania byta ocean funkgcji tarczycy u pacjentéw, ktérym w trakcie badania tomografii komputerowej podano jodowy $ro-

dek kontrastowy.

Grupe badang stanowito 31 pacjentéw w wieku od 22 do 80 lat, bez choréb tarczycy w wywiadzie oraz z prawidtowa morfologia
gruczotu w badaniu ultrasonograficznym, ktérym w trakcie badania tomografii komputerowej podano od 50 do 150ml jodowego $rodka
kontrastowego. Ocene hormonéw tarczycy i TSH wykonano przed badaniem oraz po uptywie 1 miesiagca i 3 miesiecy.

Wyniki: Nie stwierdzono istotny zaburzen funkeji tarczycy w badanej grupie chorych.

Wnhnioski: Tomografia komputerowa z jednorazowym podaniem duzej ilosci jodu w jodowym $rodku kontrastowym jest badaniem

bezpiecznym.

Stowa kluczowe: tomografia komputerowa, jodowe Srodki kontrastowe, funkcja tarczycy

Introduction

In medicine there are widely used medias with
large, overphysiologic doses of iodine both for diagnosis
and treatment. It was interesting to investigate influence
on hormonal thyroid balance and feedback with hypo-
physis in healthy adults with no previous history of any
thyroid insufficiency. Patients from Lublin neighborhood
were enrolled to our study. This East-Southern Poland
region was assumed under iodine successful obligatory
supplementation in 1997. Before it was successfully
started, the area had been considered as moderate iodine
deficient district. Supplementation with potassium iodide
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at level 30mg + 10mg per kg table salt eliminated lodine
Deficiency Diseases in Poland and did not increase hyper-
thyroidism occurrence. In radiology, preferable applied
contrast medias contain amounts of several dozens grams
of iodine. It is mostly bounded with benzene ring and
dose of free, released microelement is not more than one
promille from used dose [1-3]. We aimed at assessment of
thyroid gland state before application iodine contrast and
after one and three months respectively. Such evaluation
was also considered as Wolff-Chaikoff mechanism and
escape phenomenon determinants considered as defend-
ing mechanism against colossal iodine overdose.
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Material and methods
Study Protocol

All patients were informed about the aim of the
study and consent was obtained. Patients filled up the
questionnaire, where they answered to particular ques-
tions about prior personal and familiar history connected
with thyroid disturbances. Qualified patients did no take
any drugs or vitamins with iodine content. They also did
not undergo any procedures with this element for the last
12 months. Three times collecting blood samples for
hormonal assessment were performed. Clinical examina-
tion and ultrasonography of the thyroid gland was per-
formed with 10 MHz sound of Siemens Sonoline G50. We
excluded subjects with any single changes in thyroid
morphology such as cyst, nodules, enlarged volume and
echogenity. Enlarged thyroid gland was defined as a vo-
lume exceeding 18ml for women and 25ml in men [4].
Patients qualified to study underwent head, thorax and
abdomen computed tomography. These examinations
were recommended by physicians because of suspected
digestive system cancers, cephaleas, aorta aneurysm,
pleura or uterus diseases.

Population Studied

In the study participated thirty-one adults, nineteen
men and twelve women. The mean (+ standard deviation)
age of the study group was 57.2 £ 13.1, ranged from 22 to

80n years, there was no age limit in inclusion criteria.

lodine contrast media amounts

All patients were applied Ultravist 370 ((iopromide
- the nonionic, monomeric group, Schering A.G. Germany)
in computed tomography with Somatom Emotion 2004,
Siemens Medical System in individual amount 50 to 150
ml intravenously upon body weight, one ml per one kg.
Once given dose oscillate between 18.5 to 55.5 grams of
iodine. Blood samples were taken three times before
examination in the day of procedure, after one and three
months respectively. Serum TSH and FT4 concentrations
were analyzed with automated quantitative enzyme
immunoassay using the ELFA technique (Enzyme Linked
Fluorescent Assay), Bio-Merieux Company Lyon, France.
Normal values range 0.25-5mlU/ml for basal TSH and 9-
20pmol/1 for FT4. Data for TSH and FT4 were expressed
as mean = standard deviations for variables [4].

Statistical analysis

The collected data was submitted to a statistical study.
The character of the data distribution was examined using
Kolmogorow-Smirnow test. Student’s t-test and Pearson
linear correlation were analyzed. p<0.05 was considered to

indicate a statistically significant difference. Statistical com-
putations were performed with Statistica 6.0 PL.

Results

All median and particular assessed values were in
normal laboratory range (table 1). None of the subject
participated in the study developed any clinical or hor-
monal thyroid abnormalities.

Table 1 Average hormone levels - TSH and FT4 (meantstandard
deviation SD)

Results Average hornr_lones D
concentration

measurement 1 1.26 0.769
’gjllz]/ml) measurement 2 1.12 0.760
measurement 3 1.35 1.264
measurement 1 12.97 2.327
(le:;I(‘:l}/l) measurement 2 11.93 2.373
measurement 3 12.15 2.126

There were no significant difference between mean
TSH and FT4 levels except significant difference observed
between initial TSH level and second measurement after
one month of observation (measurement 1-2). It de-
creased significantly (p=0.023). Linear correlation coeffi-
cient of hormone levels after one month (p=+0.112), and
after three months (p=-0.138) were not significantly
important (table 2). All median FT4 changes were not
statistically significant.

There were no significant interdependence in Pear-
son’s linear correlation coefficient between TSH and FT4
median levels in particular measurements also after one
month (p = 0.112), just like after 3 months (p =- 0.138).

Discussion

Results of our study demonstrate that use of iodine
contrast media at low-risk thyroid disease patients is safe
and does not make any deficiency of thyroid hormonal
stability connected with hypophysis feedback. Although
many articles on contrast media exist, but a prospective
study such as ours, with selected patients group from
region just several years after introduction of sufficient
iodine supplementation and moderate lack before, has
not been published yet. We create homogenous group
with no either morphologic or thyroid hormonal altera-
tions. We assessed the influence of Ultravist 370 used in
computed tomography on thyroid stimulating hormone
and free thyroxin levels. Individually given doses were
quantity of several dozen iodine grams what makes sev-
eral hundred thousand times larger portion than 150ug
daily recommended and established by World Health
Organization. But nevertheless any of patients who parti-
cipated in study did not developed either hormonal or
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Table 2 Average differences of TSH and FT4 comparisment in particular measurements before (1), after one (2) and

three months (3) after use iodinated contrast medium

Variance between two means Statistical
Analyzed data Mean S Standard error t -value significance
difference ' (S.E) (p)
Measurement 1- 2 0.23 0.551 0.097 2.395 0.023
TSH Measurement 1- 3 -0.15 0.839 0.151 -1.015 0.318
Measurement 2- 3 -0.34 1.048 0.214 -1.578 0.128
Measurement 1- 2 0.86 3.374 0.596 1.441 0.160
FT4 Measurement 1- 3 0.93 2.979 0.535 1.744 0.091
Measurement 2- 3 0.15 2.397 0.489 0302 0.765

clinical deficiency during three months survey. The mean
TSH level first decreased on second measurements and
after three months increased just above the initial level.
The mean FT4 level also decreased after one month and
increased in third analysis. But it not reached the initial
level. The mean levels of both investigated hormones
decreased at second measurement and increased at end
of the study. All mean and particular hormone levels re-
mained in normal laboratory range. We did not demon-
strate in our research normal negative connection between
TSH and FT4 present physiologically in humans. The me-
chanism of negative feedback with hypophysis influence
opposite changes between TSH and thyroid hormones,
when one increase another decrease in answer [5-7].

Large, once given iodine dose in adults with no per-
sonal and familiar history of latent or overt thyroid dis-
eases in contrast media recommended while CT is per-
formed is safe and does not cause any statistically signifi-
cant thyroid hormonal changes. Opposite results to our
study showed Hintze et al. who collected not selected
patient group in region of moderate iodine deficiency and
showed that iodine-induced hyperthyroidism developed
among patients with low-risk of thyroid disease and
apparently hormonal gland in ultrasound examination
before study inclusion. The data of another scientists also
agree with Hintze results [8-10]. But most authors warn
against possibility of thyroid functional deficiency after
iodine contrast in patients from “thyroid” high-risk group.
Mostly they are oldest patients with enlarged thyroid
volume, especially with multinodular goiter, or possible
autonomy, low TSH, likewise younger people with genetic
predisposition to autoimmunology [11,12].

Also among patients with prior personal or family
history of thyroid disease. These groups should be under
clinical control after the procedure to quick diagnose any
thyroid insufficiency, either subclinical or overt, as well
hypothyroidism as hyperthyroidism. If any clinical symp-
toms appear, hormonal examination and if needed treat-
ment are included. We know from literature that iodine
contrast can develop hypothyroidism especially among
children with immature escape phenomenon. As well
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hyperthyroidism to even thyroid storm leading to death
was described [13-16]. Nevertheless one consider that
prophylaxis should be not provided even in cases of
iodine-induced hyperthyroidism generally, but after
individual consideration. Incidence of prevention adverse
effects with metimazole or perchlorate can be greater
higher than risk of iodine induced thyrotoxicosis devel-
opment [17,18]. Fasbender et al. showed, that not initial
level of TSH, but thyroid morphology is more precise
iodine-induced hyperthyroidism predictor than basal TSH
decrease. But from practice point of view and up to our
results it is difficult to agree with Fasbender conclusions
because as practitioners we often observe low TSH which
is not marker of hyperthyroidism but connected with age
(older patients) and especially touched with chronic
illnesses. Doctor who knows that iodine contrast can
induce pathologic thyroid process at high-risk patients
group let him for appropriate direction such patients. It
makes possible to decrease time to proper diagnosis and
faster introduce treatment even before development
overt symptoms, just in latent, subclinical phase [19,20].

A single, large dose of iodine contained in contrast
media used to computed tomography is safe, does not
cause thyroid hormonal abnormalities and not need con-
trol after procedure. lodine contrast media can be use in
wide spectrum with no harm to thyroid gland function
and hormonal equilibrium.
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