






Studies evaluting dose–volume 
relationship to thyroid injury are 
scattered and controversial. 
There seems to be a role for sex and 
volume of  thyroid irradiated as risk 
factor fo hypothyroidism. 
 
EMAMI 1991: if  the entire thyroid 
volume is irradiated, the 5-year risk of  
clinical hypothyroidism is estimated to 
be 8% with 45 Gy; 13% with 60 Gy; 
and 35% with 70 Gy 

Alterio D et al Int. J. Radiat Oncol Biol. Phys., Vol. 67, No.1, pp.144 –150, 2007  

HYPOTHYROIDISM 



Sixty-one of  128 evaluable patients (47.7%) developed 
hypothyroidism after a median of  1.08 years after IMRT (range, 
2.4 months to 3.9 years), suggesting a shorter latency with 
IMRT when compared with a median of  1.4–1.8 years (range, 
0.3–7.2 years) in two of  the largest studies of  patients treated 
with conventional radiotherapy. 
 
Age and volume of  irradiated thyroid were associated with 
hypothyroidism development after IMRT 

Diaz R Int.J. Radiat Oncol Biol. Phys., Vol. 77, No. 2, pp. 468–476, 2010  



Compared with 3D-RT, IMRT 
with no thyroid dose constraints 
resulted in significantly higher 
minimum, maximum, and 
median dose (p < 0.0001) and 
percentage thyroid volume 
receiving 10, 20, and 60 Gy (p < 
0.05).  
 
Compared with 3D-RT, IMRT 
with thyroid dose constraints 
resulted in lower median dose 
and percentage thyroid volume 
receiving 30, 40, and 50 Gy (p < 
0.005) but higher minimum and 
maximum dose (p < 0.005). 
 
 



Our results suggest that the development of hypothyroidism by 
IMRT is not a deterministic effect, because we could not detect a 
specific dose of  radiation or volume of  thyroid irradiated after 
which hypothyroidism would irrevocably manifest. 
  
Prospective studies should be conducted to test the hypothesis that 
this is a stochastic effect, in which decreasing the dose and/or 
volume of  radiation to the thyroid would decrease the all-or-none 
probability of  developing hypothyroidism.  
 

Glastonbury CM et al Am J Roentgenol.2010 Aug;195(2):164-71. 



What is not contoured  
cannot be given a dose constraint and an 
appropriate hierarchical dose-goal rank. 
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ASTRO report 2011 on IMRT safety: the 
report touches up on elements of a “culture 
of safety” (mutual trust, defined roles and 
responsibilities, event tracking); technical 
considerations (training, IMRT system 
commissioning, QA program); and includes 
a list of recommendations to safeguard 
against catastrophic failures in IMRT. 
 
The report suggests use of a “forced time 
out” to assure adequate time to perform 
reviews and quality assurance at key 
points in the process. 
 


