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Table 1. Sequences (5’-3’) of the primer pairs employed. 
Gene/Exon Forward oligo Reverse oligo
TSHR Ex 1 GATTTCGGAGGATGGAGA ACACTCACACACTACTTCGG
TSHR Ex 2 GCCCAATGATTAAAACTCTAA ACTGCCATTGATTTATGCAAG
TSHR Ex 3 ATCTGGGAAGCGCATAAC GCTTAGGTCTATGCTGCACT
TSHR Ex 4 CCTGTGGCGTAAATGCATA CCAGAAAAGTAGGATGGGA
TSHR Ex 5 GAAGGTGTTGGGAGTTTG CAACCTACCCTCATGACTGT
TSHR Ex 6 TAAGTGCATATGCGCAGC GGAGGGAGTAGAACTGGTAA
TSHR Ex 7 CAACTCTCCAGAAACAGGC CATTGGATGGTTAGGGTAAGG
TSHR Ex 8 TCTCTCTCTCCCTCTAGAAGC AAAGAGGGACTTGCAGAAGC
TSHR Ex 9 CTCACTGCCTCTCTGCATTT ATTCCACTTCCACCAAGGTC

TSHR Ex 10
GGATTACAGTCATGAGCCACT
TATCGGTGTATACGCTGACG
AGATCATTGGTTTTGGCCAG

GGTGTCATGGGATTGGAA
GGCGAAGGTGATGGCATA
CTGGAAGGCCTTGGTGAA

PAX-8 Ex 3 CATAGCTAATCCCCACCCAAAC GCCTGCGGTGAATTTCGT
PAX-8 Ex 4 ATTGGGTAATTCTTTGGGATTC CCAGGCCTTTCTTGTCTCTT
PAX-8 Ex 5 AGGGGTGTCAAAAAGGCGACTG TGGGTATGCTGGGGGAGGTG
PAX-8 Ex 6 TCTCCCTCTCCCCCACTG GCAGAGCCCCTACAAAGTCC
PAX-8 Ex 7 GAGCATGAATGATAGGTCCC CACAGGCTCATTTGGAGAAT
PAX-8 Ex8 GTCTCTGTGCGCTGACTTCT CACACCTTCCGCCTGAC
PAX-8 Ex 9 CCTCCCCGCCATCTCACACC TCCCACCCGCCGCCATAG
PAX-8 Ex10 CCCCCATGGTCCAACTGAC CCTCTTGCTCCTTGTGTCCCAC
PAX-8 Ex 11 TGCATTGATGCCCTTCACCTCA AGGTAACCTTTGACCCACCCTT
PAX-8 Ex 12 AAAGGTCAGCAGATGCAGGGAA CGCAATGCTGGACTTTGTGGTTA

H-RAS Ex 1 ATGACGGAATATAAGCTGGT CTCTATAGTGGGGTCGTATT
H-RAS Ex 2 AGGTGGTCATTGATGGGGAG AGGAAGCCCTCCCCGGTGCG
K-RAS Ex 1 GGCCTGCTGAAAATGACTGAA GGTCCTGCACCAGTAATATGC
K-RAS Ex 2 CAGGATTCCTACAGGAAGCAAGTAG CACAAAGAAAGCCCTCCCCA
N-RAS Ex 1 ATGACTGAGTACAAACTGGT CTCTATGGTGGGATCATATT
N-RAS Ex 2 TCTTACAGAAAACAAGTGGT GTAGAGGTTAATATCCGCAA

B-RAF Ex 5 GCTTGCTCTGATAGGAAAATG GTAACTCAGCAGCATCTCAG

men (p=0.20) and the hemiagenesis was prevalently 
on the left lobe (76.3%).

Searching for the association between thyroid 
hemiagenesis and cancer, we found 15 patients (14 
females and 1 male, mean age 48.57±15.9, range 14 
to 74 years)2,4,5,8,10-20 (Table 3). Thyroid hemiagenesis 
was on the left in 8 cases (7 F and 1 M, mean age 
50.5±17.1, range 14-69) and on the right in 6 (all 
women; mean age 47.8±16.5, range 30-74), while 
only one woman presented isolated isthmus absence. 
Among these patients, 12 (80%; 11 females aged 
30-70 yr and 1 54-yr-old male) were affected by 

PTC, a woman had a follicular thyroid cancer (FTC) 
and another woman a medullary thyroid carcinoma 
(MTC), while the coexistence of PTC and FTC was 
observed in a third woman. Once again, the above 
mentioned conditions were significantly prevalent in 
the female gender.

Limiting the research to patients with GD, hemi-
agenesis and thyroid cancer, only one case was re-
ported in the literature.5 Ammaturo et al described 
a 39-year-old woman with GD, left hemiagenesis 
and papillary thyroid cancer. As in our patient, the 
diagnosis of thyroid hemiagenesis was incidentally 


