
TSHomas treated by gamma knife radiosurgery	

Table 1. Reported cases of TSHomas treated by gamma knife radiosurgery
Reference N, sex Age 

(years)
Size Treatment Follow-up Outcome 

(Thyroid 
function)

Outcome  
(MRI)

Brucker-Davis, 
19997

1, F 63 macro TSS, GK 1 year Euthyroid, 
α-subunit 

normalization

Residual 
macrotumor

Losa, 19998 3, NA 
1, F

NA 3 NA, 
1 macro

TSS, GK Up to  
2 years

3 Euthyroid,  
1 Hypothyroid

2 Reduction  
in size,  
2 Stable

Ohki, 199921 1, F 64 macro-invasive TSS,GK 16 months Euthyroid NA

Kon, 200122 1, M 52 macro-invasive TSS, SSA, 
cabergoline,  

repeated TSS,  
GK

7 months 
Under SSA 
treatment

Euthyroid NA

Socin, 20039 1, NA NA NA TSS, GK irradiation NA NA NA

Clarke, 200823 1, NA NA NA TSS, GK NA NA NA

Kasliwal, 
201224

1, M 24 NA Preoperative 
stabilization with 
SSA, TSS, GK

1 year Euthyroid Reduction  
in size

Zhao, 201225 4, M 57, 17, 50, 48 1 micro, 
2 giant-invasive,  
1 macro-invasive

1GK alone,
3SSA, TSS, GK

3 years, 
2 years, 
1 year, 

4 months

Euthyroid Residual  
tumor

Present case, 
2015

1, F 43 micro-invasive SSA, TSS, GK 5.5 years Euthyroid No evidence  
of adenoma

M: male; F: female; TSS: transsphenoidal surgery; GK: gamma-knife; MRI: magnetic resonance imaging; NA: not available; SSA: 
somatostatin analogs.

macroadenomas (≥1 cm at their maximum diameter). 
In two cases reported by Zhao et al, the TSHoma was 
giant-sized, measuring more than 4 cm at its maxi-
mum diameter, whereas in one case reported by the 
same researchers the TSHoma was a microadenoma. 
The latter is the only case reported in the literature 
as having been treated by GK radiosurgery alone. In 
the rest of the cases, as well as in our case, gamma 
knife radiosurgery was performed as a second-line 
treatment on the residual tumor after transsphenoi-
dal adenometomy. In some of the reported cases, 
medical treatment with SSA was implemented for 
a short period preoperatively to induce biochemical 
control and tumor shrinkage and thereby ensure bet-
ter postoperative results. In the presented case, the 
use of SSA was extended for a much longer period 
of time because of the patient’s refusal to undergo 

transsphenoidal surgery as a primary treatment. In 
one case reported by Kon et al, SSA treatment was 
applied for a year after the implementation of GK 
radiosurgery in order to control the disease until the 
radiosurgery effect became fully apparent. This might 
be a useful practice, as a recently published retro-
spective study on a series of pituitary adenomas by 
Mak et al indicated that statistically significant tumor 
size reduction occurs not earlier than 1 year after GK 
radiosurgery administration. Further reduction, to a 
lesser extent, continues during the following years as 
well.30 A recent review and meta-analysis by Chen, 
Li et al carried out on a series of non-functioning 
pituitary adenomas indicated that tumor volume has 
a statistically significant predictive value of GΚ ef-
fectiveness and safety. Tumor volumes under 4 ml 
were associated with better tumor control and fewer 


