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on discharge, and levothyroxine and the antiepileptic 
drug Levetiracetam (Keppra) were added to his regi-
men. Prolactin remained elevated (770 ng/ml). He 
then underwent proton beam radiation (54 Gy in 30 
fractions of 1.8 Gy per fraction) to the area of concern 
involving the sella. Prolactin thereafter improved to 
44 ng/ml. He subsequently developed acute vision loss 
of the right eye (believed to be related to ischemia/
vasospasm) with an MRI showing tumor in the right 
cavernous sinus (October 2010). A 15 mm dural-based 
temporal mass believed to be a metastasis was also 
noted. Following this scan, he was considered too 
high risk for debulking surgery and instead underwent 
gamma knife irradiation while on dexamethasone 
therapy. This shrank the right cavernous sinus tumor 
mass, while the right temporal mass increased in size 
(Figure 1, Dec 2010). The patient developed blindness 
and left-sided weakness and required enteral feeding 
and tracheostomy after a prolonged intubation. A 
trial of chemotherapy with temozolomide (350 mg 
daily for 5 days as an inpatient) near the end of his 
life was unsuccessful. He died on home hospice 31 
months after his first surgery. 

dIscussIon

Similarly to other neuroendocrine tumors (NET) 
such as pheochromocytoma, the diagnosis of pituitary 

carcinoma is made only after discovery of metastases 
or the presence of tumor that is not contiguous with 
the primary sellar tumor.1-4 Proliferation markers 
Ki-67 labeling index (MIB-1), a monoclonal antibody 
against the Ki-67 antigen, are used to predict tumor 
aggressiveness and recurrence. A Ki-67 labeling index 
cutoff of 3% has been suggested to predict invasive-
ness, with higher values being more invasive.3,5 Ki-67 
is more predictive in functioning tumors than in non-
functioning tumor.4-6 Pituitary carcinomas average a 
higher Ki-67 index (11%), although there are reports 
of carcinomas with a low Ki-67 index, suggesting 
that there are factors other than proliferation that 
contribute to aggressiveness and malignant potential. 
The presence of mitoses and nuclear pleomorphism 
in a pituitary tumor, like the one presented here in 
our patient, should raise suspicion for aggressive 
behavior, although studies differ as to whether these 
correlate with the proliferation index.3,6 The World 
Health Organization classification of endocrine tu-
mors, including pituitary, requires specific morpho-
logic features and immunophenotypic characteristics 
(Ki-67 index, p53 staining), as those of our patient, 
in order to characterize a pituitary tumor as atypi-
cal.5 Of note, the tumor in our patient already had 
p53 positivity and histologic features considered to 
be atypical at first presentation and not only after 
radiation therapy. Therefore, it appears that detailed 
histological subtyping represents an excellent predic-
tor of aggressive behavior in addition to analysis of 
such pituitary tumors for fibroblast growth factor 
receptor 4, matrix metalloproteinases, pituitary tu-
mor transforming gene, Ki-67, p53, and deletions in 
chromosome 11.3 

The molecular pathogenesis of pituitary tumors is 
still largely unknown despite the fact that several new 
genes have been identified in familial pituitary tumor 
syndromes.7-11 Consideration of potential hereditary 
causes or somatic GNAS mutation in pituitary tumo-
rigenesis is important for initial surgical planning and 
aftercare, including risk for recurrent disease.12 Recent 
studies have focused on identifying genetic differences 
between invasive and noninvasive tumors. In a study 
using microarray analysis of nonfunctioning pituitary 
adenomas, overexpression of 4 genes was confirmed 
in invasive tumors (IGFBP5, MYO5A, FLT3, and 
NFE2L1) and, given the known effect of the product 

Table 1. Serial prolactin levels

Date Event
Prolactin 
(ng/ml)

12/29/08 470

1/30/09 725

3/4/09 891

4/6/09 858

4/20/09 1276

5/11/09 470

6/17/09 3507

6/22/09 3593

8/20/09 8/30/09 craniotomy 4733

9/21/09 12/30/09 completion of proton beam 359

4/19/10 44

12/13/10 12/2010 gamma knife irradiation 835

3/22/2011 3/22/11 trial of temozolamide 5552

7/17/2011 3452




