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A significant proportion of the asymptomatic general population may harbour occult 
pituitary adenomas, as suggested by autopsy studies estimating a 1.5-27% incidence 
of previously undiagnosed pituitary tumors.[1,2] In patients undergoing brain imaging 
for symptoms unrelated to a pituitary tumor, incidentally discovered abnormalities 
(<10 mm) might be seen in up to 20% on computed tomography (CT) studies. With the 
advent of magnetic resonance imaging (MRI), the ability to incidentally detect subtle 
abnormalities in the sellar region increases further to almost 38% in some studies. 
More recently, widespread access to modern brain MRI technology has therefore 
created an ever-growing clinical conundrum: the asymptomatic patient with a pituitary 
incidentaloma. 

Although incidentally detected pituitary tumors account for a very small proportion 
of patients undergoing transsphenoidal surgery for pituitary disease, this subset of 
patients with pituitary disease merit special attention to prevent (1) unnecessary 
surgical resection and its associated morbidity, and (2) unchecked disease progression 
to a stage where visual and hormonal dysfunction may be irreversible.[3]

Definition

The Endocrine Society practice guidelines, published in 2011, defined a pituitary 
incidentaloma as “a previously unsuspected pituitary lesion that is discovered on an imaging 
study performed for an unrelated reason.”[2] This definition, implies that the imaging 
study was not done for a symptom specific to the lesion, such as visual impairment, 
or abnormal pituitary function.  Common indications for brain imaging in these cases 
include evaluation of headache, giddiness, strokes, head trauma or as part of CNS 
screening for other systemic disorders. On the basis of size, these lesions may be further 
sub-classified as microincidentalomas (<1 cm) or macroincidentalomas (≥1 cm).

There is some controversy regarding this definition; some authors are reluctant to include 
predominantly cystic tumors as “pituitary incidentalomas”, since the differential diagnosis 
for these tumors may be expanded to include other lesions. Common factors favouring 
non-pituitary sellar pathology include calcifications (seen in craniopharyngiomas) or a 
small sella, cholesterol crystals with lack of cyst wall enhancement (seen in Rathke’s 
cleft cysts). Although the Endocrine Society Practice guidelines include cystic tumors 
in their definition of pituitary incidentalomas, these lesions should be approached 
cautiously, as their biological behaviour and treatment strategy differ. 

Management Issues in Pituitary Incidentalomas

Is this truly “incidental”?
Before the diagnosis of a pituitary incidentaloma, it is imperative to establish if the tumor 
is truly occult. Detailed visual and pituitary function may reveal subtle abnormalities in 
a significant proportion of seemingly asymptomatic patients.[4,5] A complete history and 
physical examination is therefore essential, including a full biochemical panel to rule out 
pituitary hypo- or hyper-secretion. In the very early stages of chiasmal compression by 
an expanding sellar mass, patients develop visual field deficits in the superior temporal 
quadrants, which over time, progresses to a full bitemporal hemianopia. Therefore, 
formal ophthalmological testing, including Humphrey field analysis, is mandatory in 
all patients, as some patients may not report subtle visual dysfunction. 

Perhaps the most frequent original indication for brain imaging in patients with 
pituitary incidentalomas is headache.[6] Pituitary tumors are commonly associated 
with a headache at presentation; however, a strict causal relationship is lacking. The 
pathogenesis of headaches in patients with pituitary adenoma is complex and is most 
definitely multifactorial. Putative mechanisms include stretching of the diaphragm 
sella, elevation of intrasellar pressure, invasion of the cavernous sinus, hormonal 
hypersecretion (particularly in patients with growth hormone-secreting tumors) and 
patient predisposition to headaches in general.[7,8] Some authors have indeed provided 
retrospective evidence testifying to the efficacy of transsphenoidal surgery in alleviating 
headache in patients with sellar masses.[9,10] Nevertheless, the decision to operate 
on a non-functional pituitary tumor for relief of headache alone remains extremely 
controversial.
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Functional adenomas are, of course, unlikely to be clinically occult; yet some patients 
may lack the profound clinical features that are often used to characterize these 
syndromic lesions. Measurement of serum prolactin levels in dilution is mandatory in all 
patients with incidentalomas. However, it is equally important to remember that modest 
(<100 ng/ml) elevations in serum prolactin levels may be due to the “stalk effect” rather 
than true hyperprolactinemia. Rarely, some patients seek medical attention for lumbar 
canal stenosis or carpal tunnel syndrome, yet are completely unaware of the gradual and 
slow coarsening of their facial features. It is therefore imperative to obtain a full hormonal 
panel in all patients with a sellar mass, to not miss detection of the occasional patient 
with sub-clinical acromegaly or Cushing’s disease. Screening for Cushing’s disease with 
urinary free cortisol levels alone may be inaccurate in elderly patients; dexamethasone 
suppression testing may be considered in these patients. Close attention to borderline or 
low T4 but elevated TSH levels enable recognizing this pathology.

Is it an adenoma? 
The differential diagnosis for a sellar-suprasellar mass is expansive; Table 1 provides a 
comprehensive list. It is difficult to comment on the pathology of sellar incidentalomas 
objectively, since only a fraction of patients with such lesions ultimately undergo 
surgery. However, it seems reasonable to assume that the vast majority of these lesions 
are pituitary adenomas. 

Physiological enlargement of the pituitary gland may occasionally be confused with a 
pituitary adenoma.[11] Hypertrophy of the pituitary gland is seen in adolescence and usually 
returns to normal adult proportions in the third decade of life. Physiological pituitary 
hyperplasia also occurs in children with central precocious puberty and secondary to 
lactotroph proliferation in pregnancy and the immediate post-partum period. In about 
80% of patients with primary hypothyroidism, the pituitary gland may be enlarged on 
imaging; however, this almost always reverts with appropriate replacement therapy.   

Some anatomic variations may also masquerade as pituitary lesions. Patients with an 
empty sella syndrome without prior surgery or radiation therapy may present with 
a cyst in the sella, which characteristically does not deviate the pituitary stalk. This 
condition is often associated with pseudotumor cerebri, particularly in young women 
with headaches. An osseous sellar spine, protruding anteriorly from the dorsum sellae 
into the pituitary fossa may rarely be mistaken for a pituitary lesion.

The commonest non-pituitary sellar incidentalomas include Rathke’s cleft cysts and 
craniopharyngiomas, although the latter is almost never truly incidental. Rathke’s cleft 
cysts are benign, epithelium lined cysts derived from Rathke’s pouch, and are seen in 

Table 1: Sellar pathologies
A. Anatomical 
variations

1. Empty sella
2. Sellar spine

B. Pituitary 
hypertrophy 
(Physiological/
Pathological)

1. Physiological hypertrophy of pregnancy and adolescence
2. Precocious puberty
3. Estrogen supplementation
4. Primary hypothyroidism

C. Pituitary lesions 1. Pituitary adenoma (functional/non‑functional)
2. Hypophysitis (granulomatous/lymphocytic/xanthomatous/IgG4‑related)
3. Pituicytoma
4. Spindle cell oncocytoma

D. Non‑pituitary 
lesions

1. Rathke’s cleft cyst
2. Craniopharyngioma
3. Epidermoid
4. Chordoma
5. Lymphoma
6. Metastases
7. Aneurysm
8. Arachnoid cyst

E. Other 1. Pituitary abscess 
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up to a third of autopsy specimens.[12,13] Most RCCs are detected incidentally, and serial 
observation with periodic MRIs is recommended for these lesions, as less than 5% of 
cases show any progression in size over long-term follow-up.[14,15]

Is the natural history of pituitary adenomas understood?
The biological behavior of pituitary adenomas is varied and depends strongly on tumor 
histology. In the past, the WHO designated certain pituitary adenomas as “atypical” on the 
basis of immunohistochemical criteria, although this definition was recently abandoned 
in view of its inconsistent prognostic ability.[16-19] Local tumor aggressiveness appears to 
be multifactorial, and extrasellar growth patterns are often non-specific.[20] Nevertheless, 
amongst non-functional tumors, certain histological subtypes are indeed known to behave 
aggressively, particularly the “silent” corticotroph adenomas, Crooke cell adenomas, 
silent somatotroph adenomas and Pit1-positive plus hormonal adenomas.[21-24]

In the patient with a sellar mass, predicting biological behaviour on the basis of imaging 
alone is quite difficult. Attempts at characterising preoperative radiology in these patients 
are limited; however, more frequent cavernous sinus invasion, microcystic changes and 
intratumoral apoplexy has been described in silent corticotroph adenomas.[25,26] However, 
most of these imaging features are rather non-specific; and this, therefore, emphasizes the 
absolute importance of regular follow-up in the patient with a pituitary incidentaloma 
who has been managed non-operatively, as illustrated in Figure 1.

A dreaded complication of expectant management in patients with pituitary incidentalomas 
is the occurrence of apoplexy, often leading to permanent visual deterioration and 
hypopituitarism.[27,28] In a study by Arita et al.,[29] almost 10% of patients with incidentally 
detected non-functional pituitary tumors developed spontaneous intra-tumoral hemorrhage 
over a mean follow-up period of five years, suggesting that early surgery might be a good 
option in young patients with tumors larger than 15 mm in maximum dimension. These 
authors also recommended avoiding prescribing drugs like bromocriptine or anticoagulants, 
which are infrequently associated with precipitating apoplexy in these patients. 

Overall, tumor growth is seen in a significant proportion of patients with sellar 
incidentalomas, with rates of 7-51% reported in the literature, and with macroadenomas 
appearing to have a greater propensity for disease progression.[15,29-35] The proportion of 
patients ultimately requiring surgery is probably related to the duration of follow-up in 
various reported series, but it is generally agreed that the growth velocity of pituitary 
incidentalomas is quite modest.[34-36] In addition to visual impairment, incidentalomas 
may also become symptomatic as a result of new-onset pituitary dysfunction, which can 
occur at a rate of 2.4% per year.[37] Nevertheless, spontaneous regression of sellar masses 
may also be seen infrequently, as illustrated in Figure 2. 

Management of Pituitary Incidentalomas

Treatment options available to patients with sellar incidentalomas include (1) periodic 
imaging and biochemical surveillance for disease progression at regular intervals, 
(2) upfront transsphenoidal surgery, and, rarely, (3) other non-operative treatments. 

Figure 1: This 51-year-old woman was found to have a large and invasive sellar-suprasellar mass while undergoing 
an MRI study for giddiness (a). She had no visual or hormonal dysfunction. The patient decided in favour of imaging 

surveillance instead of upfront surgery. A repeat MRI done 14 months later (b) showed no significant increase in 
tumor size, but she had developed left temporal hemianopia on perimetry and panhypopituitarism. She underwent 

transsphenoidal subtotal resection, and histopathological examination was consistent with a silent corticotroph 
adenoma. For the residual tumor, as seen three months after surgery (c), she underwent stereotactic radiation therapy 
(4500 cGy in 25 fractions). Repeat imaging one year later showed stable disease in the sellar and left parasellar region

dcba



Sarkar, et al.: 
Pituitary incidentalomas

   4

A suggested treatment approach is provided in Figure 3. In addition to extensive 
patient counselling, management of these patients requires the integrated efforts of a 
neurosurgeon, an endocrinologist and a neuroradiologist. We, therefore, recommend 
discussion of these cases at a multi-disciplinary meeting, a practice that we routinely 
follow at our institution. 

Surgery versus expectant management strategies 
All patients with functional incidentalomas will require definitive treatment in order to 
halt the systemic consequences of unmitigated hormonal hypersecretion. This typically 
includes medical therapy with dopamine agonists for prolactinomas and surgery for 
patients with other functional tumors.

Amongst truly incidental non-functional pituitary lesions, the management of micro 
and macro-incidentalomas differs slightly. Given the relatively low growth potential 
for small sub-centimetric incidentalomas, it is reasonable to follow them periodically 
with serial MRI studies. It is also important, for reasons discussed above, to re-assess 
pituitary function at each follow-up visit. The frequency of these evaluations is a matter 
of debate. The Endocrine Society Task Force recommends repeat imaging 6-12 months 
after initial detection in all patients with incidentalomas and subsequently every 
1-2 years if there is no evidence of tumor growth.[2] Recommendations on further 
follow-up intervals are a matter of conjecture, in the absence of high-quality long-term 
follow-up data on these lesions. Nevertheless, less rigorous follow-up examination 
schedules may suffice for pituitary micro-incidentalomas, which are less predisposed 
to grow in size and/or threaten visual function.[37] The frequency of further follow-up 

Figure 2: This 58-year-old man was incidentally detected to have a pituitary incidentaloma (a and b) while undergoing 
evaluation for Parkinson’s disease. His visual acuity and fields were normal, and his hormonal profile was also normal 
except for long-standing hypothyroidism. A repeat imaging study 1 year later (c and d) showed no definite increase in 
tumor size but impending chiasmal compression. While the patient was awaiting surgery, he suffered an episode of 

sudden severe headache without visual deterioration or additional hormonal dysfunction. A follow-up MRI six months 
later (e and f) showed marked regression and cystic degeneration of the tumor, obviating the need for surgery
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intervals can be relaxed further in patients with no observed growth in the first few 
years after diagnosis, regardless of tumor size at presentation.[2]

For patients with deterioration of visual function on serial follow-up, transsphenoidal 
tumor resection is unequivocally necessary to arrest the progression of the disease. In 
patients with non-functional incidentalomas, upfront surgery is also recommended 
for patients with tumors compressing or in close proximity to the optic apparatus, with 
consequent visual impairment, and in patients who present with symptomatic apoplexy.[2]

A recent prospective multi-centre study reported at least partial recovery in about 20% 
of patients undergoing transsphenoidal surgery for pituitary adenomas.[38] Intracapsular 
tumor resection after identification of the pituitary pseudocapsule, formed of 
compressed normal adenohypophyseal tissue, can help preserve pituitary function after 
surgery.[39] However, recovery of pituitary function after surgery is unpredictable and 
it, therefore, remains unclear if surgery should be considered in incidentalomas with 
hypopituitarism.[4] Isolated headache remains an extremely controversial indication for 
surgery for incidentalomas.[9]

A number of issues merit discussion in this context. Most of these recommendations 
are based on general experience extrapolated from patients with symptomatic 
(“non-incidental”) pituitary tumors. Therefore it is difficult to provide true evidence-based 
guidelines. Reporting their experience with 76 patients with “asymptomatic” pituitary 
macro-incidentalomas tumors, Messerer et al.[4] demonstrated that not only was gross 
total resection more likely in asymptomatic patients, but the incidence of postoperative 
visual and endocrinological impairment was also negligible. In addition, although 
postoperative improvement in vision was the norm, at least 50% of patients with visual 
dysfunction has some residual visual impairment.  This is an important argument in 
favour of early surgery for large, asymptomatic incidentalomas near the optic chiasm, as 
others have also shown that visual dysfunction may occasionally be irreversible despite 
adequate transsphenoidal decompression of the visual apparatus.[29] Pituitary tumors 
rarely enlarge in pregnancy.[40] Nevertheless, surgery may also be considered in patients 
planning pregnancy, because of associated physiological hyperplasia of lactotroph cells 
that may cause subtle compression of the optic apparatus. 

Another strong argument in favour of surgery in sellar incidentalomas is the fact that 
modern transsphenoidal surgery can be accomplished with minimal invasiveness 

Figure 3: Suggested algorithm for evaluation and management of a sellar incidentaloma, modified from Chacko et al.[3]
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and postoperative patient morbidity.[29,41-43] The most frequent complications in 
transsphenoidal surgery include cerebrospinal fluid leaks, hyponatremia and 
postoperative endocrinopathy, including diabetes insipidus.[44,45] Most of these 
complications can be managed efficiently with experience, reducing the duration 
of intensive care admission, postoperative stay in hospital and additional medical 
expenses. Nevertheless, elderly patients appear to be at an increased risk for 
postoperative complications, including a 30% greater risk of mortality compared to 
younger patients.[46,47] It may, therefore, be reasonable to pursue a more conservative 
treatment strategy in elderly patients with pituitary incidentalomas. 

The otherwise reassuring outcomes with transsphenoidal surgery, however, largely 
apply to centres with neurosurgeons who have adequate training and expertise in 
transsphenoidal surgery. An emerging concept is that of designated pituitary centres 
of excellence; these are high-volume centres performing transsphenoidal surgery with 
minimal perioperative complications.[48] If surgery is indeed considered in patients 
with pituitary tumors, and they should be referred to these centres for comprehensive 
evaluation and treatment. 

Poor follow-up compliance is a recurring problem in our country. Therefore, Western 
guidelines must be interpreted with caution when dealing with the Indian population. 
Although MRI studies in India are nowadays widely available, this must be balanced 
against failure to adhere to recommended follow-up schedules. 

Other non-operative therapy for pituitary incidentalomas 
Stereotactic radiation therapy or stereotactic radiosurgery have been used as upfront 
treatments in selected pituitary adenomas; however, no reports specific to incidentalomas 
are available. Similarly, medical treatment of symptomatic non-functional pituitary 
adenomas with cabergoline or bromocriptine has been described with varying success. 
In the absence of sufficient data to support their use, medical or radiation therapy 
cannot be currently recommended for these patients. 

Conclusions

The management of sellar incidentalomas is complex and must account for several factors. 
The management of most such lesions is non-operative; however, transsphenoidal 
surgery may be indicated in certain select patients. The literature on management of 
sellar incidentalomas is lacking; therefore, most recommendations are based on limited 
evidence. Additional, well-designed studies with long-term follow-up are required in 
order to provide treatment guidelines more confidently.
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