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Giant Adenomas: Definitions, 
Epidemiology, and Clinical 

Presentations
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• Pituitary adenomas have long been classified as 
microadenomas (less than 10 mm in diameter) versus 
macroadenomas (10 mm or larger in diameter).

• Recognition that outcomes can be worse for the 6-17% 
of adenomas that are particularly large has led some to 
further define:
1.Large adenomas (30 mm or larger)
2.Giant adenomas (40 mm or larger)

Introduction
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• Hormone secretion - 55% of large adenomas are non-functional 
adenomas (NFAs).  

• Age/gender breakdown – same as non-large adenomas (UCSF – non-
large: 57 years, 65% male; large: 53 years, 68% male).  

• Symptoms - headache in adenoma patients does not become more 
common with increasing size (unlike vision loss and hypopituitarism)

Clinical presentation of large 
adenomas
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Nearly 25% of patients with giant NFAs will have symptomatic 
hypopituitarism, of which the vast majority have hypogonadism. 

Laboratory deficits include: 

Source: JCEM 62: 1173, 1986

Endocrine consequences of large 
adenomas
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Surgical Management of 
Large Adenomas
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Microscopy vs. Endoscopy – UCSF 
results re: NFA size inflection point
• No difference in GTR rates was noted between the approaches
• Correlating GTR rates with size revealed the SI dimension to be 

where an inflection point occurred.
• This inflection point was smaller with the microscopic approach (3.1 

cm – GTR rate if SI<3.1 cm=65%, GTR rate if SI≥3.1 cm=32%) than 
with endoscopic cases (4.0 cm – GTR rate if SI<4.0 cm =59%, GTR 
rate if SI≥4.0 cm=28%)
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Endoscopy to access giant 
adenomas growing at unusual angles

Giant adenomas that grow at unusual angles (anterosuperior or 
posterolateral) can be addressed with:
• 30-degree angled endoscopes
• Longer instruments
• Angled suctions

9

1. Interhemispheric 2. Subfrontal (uni- or 
bilateral)

3. Pterional +/-orbital 
bar removal

Transcranial approaches needed for giant adenomas that violate 
arachnoid planes and leave tumor in locations difficult to access 
endonasally (sylvian fissure, corpus callosum, third ventricle)

Transcranial Approaches for Large 
Adenomas
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Two implications of the anatomy on pituitary adenomas – (1) 
affects the type of visual field defect (contralateral HH, 
bitemporal HH, and monocular deficit); (2) influences choice 
of craniotomy (avoid subfrontal for prefixed chiasm)
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Crani for pituitary tumors – anatomic 
considerations influencing approach
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Postoperative results 
and adjuvant therapy 

for large 
nonfunctional 

adenomas
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UCSF experience – 743 adenomas 2013-2018
1.Macroadenomas (10-29 mm diameter) – 408 cases (57%), all 

resected endonasally, 85% GTR
2.Large adenomas (30 mm or larger) – 81 cases (11%), all 

resected endonasally, 75% GTR
3.Giant adenomas (40 mm or larger) – 52 cases (7%): 42 

endonasal resections, 8 staged endonasal/craniotomy 
approaches, and 1 pure craniotomy. Of craniotomies: 5 
orbitozygomatic, 2 subfrontal, 2 interhemispheric. 44% GTR

Rate of GTR and approach selection 
for macro/large/giant adenomas
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33 year old male with 3 years of right eye blindness that he was 
told was “optic atrophy” presents with headache

Inter-
hemispheric
Transcranial

Trans-
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Case – staged transsphenoidal and 
transcranial approaches
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62 year old female with over 15 years of right eye blindness and 
temporal field cuts in left eye, presents with headache.  Labs 
reveal hypopituitarism.

Orbito-
zygomatic

Transcranial
Trans-

sphenoidal

Case – staged transsphenoidal and 
transcranial approaches

15

Frontal Temporal

Giant adenoma seen through a 
transsylvian approach
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While no randomized trial has investigated postoperative 
radiation for giant NFAs, several retrospective series have 
shown benefit.  The size of the targets in subtotally
resected large or giant adenomas sometimes requires 
radiation therapy rather than radiosurgery.

Source: Neurosurgery 60: 993, 2007

Radiation therapy

Non-irradiated

Radiation for large pituitary 
adenomas
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• 31 giant adenomas compared to 66 non-giant 
adenomas.  

• Rate of complete resection – 80% (non-giant) vs. 55% 
(giant) (p=0.2).  

• No completely resected adenomas recurred during short 
follow-up, while progression rates for subtotally resected 
adenomas did not differ in giant vs non-giant (p=0.7).

Impact of radiation on giant 
adenoma recurrence – UCSF
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Source: 
JCEM 62: 

1173, 1986

Reported rates of recovery - 15% (GH), 30% (testosterone), 40% 
(adrenal), and 50-60% (thyroid). 
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Postoperative endocrine 
improvement in large NFA patients
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• UCSF experience – Of 129 giant/large adenomas over 5
years, 125 had documented hypopituitarism
preoperatively.

• Rates of correction 6 weeks after surgery without
hormone replacement were 20% for testosterone, 36%
for thyroid, and 29% for cortisol.

• No patients with preoperative TSH below 0.03 (units),
testosterone below 2.0 (units), or cortisol below 1 µg/dL
was able to be corrected sufficiently with surgery to
avoid hormone replacement.

Endocrine recovery after surgery for 
large NFAs (UCSF series)
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Etiology of Large 
Adenomas
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i. start out with 
different biology 
than smaller 
adenomas

ii. result from 
longer 
incubation 
periods

iii.result from a 
second hit in a 
smaller 
adenoma

Three possible etiologies of giant 
adenomas
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i. Different biology? - MIB-1 labeling 
in large vs. non-large adenomas
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Source: Journal of Neurosurgery  116:283, 2012

Given lack of proliferative differences could longer adenomas 
just arise from prolonged incubation (i.e. delay in 
diagnosis?) 

In the UCSF series, the greatest delay in being diagnosed 
with adenoma in patients with visual symptoms occurred in 
elderly non-white patients who had a delay from onset of 
visual symptoms to adenoma diagnosis of over 6 months 
compared to 2 months in younger white patients).

Delayed diagnosis in patients with visual symptoms often due 
to not seeking care or being diagnosed with other 
conditions (cataracts, retinopathy, glaucoma), leading to a 
greater incidence of presenting with large adenomas.  

ii. Longer incubation period? -
Factors leading to delayed diagnosis
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6 or fewer months
over 6 months
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Source: Journal of Neurosurgery 116: 283, 2012

Unfortunately elderly patients with prolonged duration of visual 
symptoms are unlikely to return to baseline vision after surgery, 
particularly when elderly

ii. Socioeconomic factors leading to 
delayed diagnosis
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• Single-cell sequencing of giant NFPAs reveals gain/loss of certain 
chromosomal segments in all clones (early changes) vs. gain/loss 
of other segments in some clones (late changes)

iii. A second hit? – Ongoing studies
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Gain of function in chromosome 3p and 7q seen 
in some clones of 12 giant NFPAs

All Samples

Late changes in giant NFPAs: gain of 
function in chromosomes 3p and 7q
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TRIM56RBMS3
Found to inhibit cell proliferation via 
inhibition of Wnt/β catenin pathway in 
breast cancer in vitro

Overexpression downregulates key 
genes in WNT/β catenin pathway in 
hepatocellular carcinoma in vitro 

Mutations identified in 3p and 7q in 
Wnt pathway genes
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Identification of 10 clusters across all 12 NFPA 
samples: 

Expression of MALAT1 across all cells of all 12 NFPA 
samples: 

Upregulation of MALAT1 in all cells
• MALAT1 is a long non-coding RNA that plays a 

role in the WNT pathway in cancer
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1. Large non-functional pituitary adenomas can usually be 
radiographically controlled with aggressive (sometimes 
staged) surgical resections and radiation therapy.

2. Despite their size, surgery can still improve or stabilize 
visual or endocrine function in giant adenoma patients.

3. Size does not always reflect aggressiveness and can 
sometimes reflect incubation period/delay in diagnosis.

4. Continued studies of the molecular etiology of 
adenomas could give rise to targeted therapies. 

Conclusions
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