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Abstract 
Background: Thyroid cancer (TC) incidence has increased dramatically. 
Overzealous detection of subclinical disease is the most common explanation. 
However, whether the higher rate of diagnosis of subclinical disease might 
conceal a true TC increase is unknown. EU-TIRADS has been developed to 
guide further management of nodules. Real-world data as well as controlled 
trials on effect and safety are largely missing. Although overall prognosis of 
TC is excellent, a subgroup of patients has limited treatment options and new 
ones need to be developed. 
Aims: The objectives of Paper I were to investigate which tumor stages of TC 
were increasing and the modes of detection. Paper II and II aimed at assessing 
the impact and safety of EU-TIRADS on nodule management. Paper IV aimed 
to establish PDX model of TC development and drug testing. 
Methods: Paper I was a population-based study. Paper II was a single center 
retrospective cohort study and Paper III was a regional randomized controlled 
trial. Paper IV was a prospective trial collecting tumor tissues from patients 
with advanced TC, subsequently transplanted to immunodeficient mice. 
Results: TC increased threefold during 2001-2014 in Western Sweden. The 
increase comprised stages T1a-T3 and the most common mode of detection 
was clinical symptoms, mainly a palpable tumor. Imaging did not contribute to 
increased TC incidence. EU-TIRADS reduced cytology by 7% without 
missing TC diagnosis. Comparing selective and non-selective FNA revealed 
that EU-TIRADS significantly reduced the frequency of unnecessary FNA. 
Among fresh tumor tissue samples obtained from advanced TC only squamous 
cell carcinoma (SCC) was successfully transplanted to immunodeficient mice. 
Targeted therapy based on mutation profile inhibited PDX growth. 
Conclusion: Increased TC incidence in Western Sweden was due to other 
factors than unnecessary imaging. A true increase cannot be ruled out. EU-
TIRADS does not miss TC diagnosis but has limited impact on the clinical 
management of thyroid nodules. A thyroid origin of SCC was documented. 
Novel therapeutic options were suggested arguing for global mutation analysis 
of all patients with anaplastic TC. 
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