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The evaluation and management of
subclinical pituitary disease
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Summary
The advent of sophisticated and
sensitive radiologic techniques
has undoubtedly improved the
evaluation of patients with estab-
lished endocrine disease. An
inevitable consequence of the in-
creased sensitivity and widesp-
read availability ofmodern imag-
ing is, however, the discovery of
apparently asymptomatic mass
lesions in endocrine tissues. The
clinician is then required to
determine the appropriate
degree of often uncomfortable
and costly investigation in a
patient with no overt disease. This
article attempts to provide
guidelines for the management of
the 'pituitary incidentaloma', a
pituitary mass lesion evident on a
computed tomography or
magnetic resonance imaging scan
performed for a reason other
than the evaluation of the
pituitary gland.

Keywords: pituitary adenoma, pituitary
incidentaloma

Asymptomatic pituitary
adenomas: prevalence
* autopsy 1.5-26.7%
* CTscan 3.7-20%
* MRI 10%
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Prevalence of pituitary mass lesions

The frequency of detection of mass lesions in the pituitary depends on the
sensitivity of the relevant imaging technique (box 1). Autopsy studies of almost
10 000 subjects not suspected of having pituitary disease whilst alive revealed a
startling 11% prevalence of pituitary adenomas less than 10 mm in diameter
(microadenomas).1 Interestingly, only three macroadenomas (more than 10 mm
diameter) were uncovered in this large group of subjects. The inevitable
conclusions are that microadenomas are common in asymptomatic subjects and
that they rarely progress to macroadenomas, which presumably declare their
presence with symptoms of hypopituitarism or those of a pituitary mass lesion.
Initial computed tomography (CT) studies of asymptomatic subjects supported
the post-mortem findings as discrete areas of low density were found in 3.7-20%
of 'normal' pituitaries.' The most sensitive pituitary imaging technique
available, magnetic resonance imaging (MRI), has recently been subjected to the
same scrutiny. Review ofpituitary MRI scans of 100 adults with normal baseline
endocrine parameters revealed that 10% have 3-6 mm areas of decreased signal
intensity following contrast administration, compatible with pituitary mic-
roadenomas.2 The 'pituitary incidentaloma', the offspring of modem imaging
technology, has thus come of age and requires rational and reasoned evaluation
by clinicians.3

Diagnostic considerations

The differential diagnosis ofa mass lesion in the pituitary region is extensive (box
2) and although many of the entities listed are distinctly uncommon, they may
require specific therapy. A patient harbouring a germinoma, for instance, would
benefit from pituitary radiation as primary therapy, while a patient with a carotid
siphon aneurysm in the pituitary region would be placed at substantial risk by
pituitary exploration. An incidental lesion in the pituitary area thus requires
specialist evaluation by an endocrinologist, neuroradiologist, and neurosurgeon
if unusual conditions are to be detected and potentially dangerous management
errors avoided. The vast majority of patients will, however, have a pituitary
adenoma as the cause of the radiologic abnormality and the remainder of the
discussion refers to these patients. Pathologic studies of patients with symp-
tomatic pituitary tumours reveal that approximately 30-40% are prolactinomas
and a similar proportion are clinically nonfunctional tumours. The latter do not
usually present with a clear syndrome ofhormone excess, although the majority
produce or secrete varying combinations of gonadotropin a- and P-subunits in
vivo or in vitro.5 Adenocorticotropin (ACTH)- and growth hormone (GH)-
secreting tumours each comprise 2-10% of pituitary adenomas, whilst thyroid-
stimulating hormone (TSH)-secreting adenomas are rare.6 In the asymptomatic
patient with a pituitary incidentaloma the balance will be shifted toward
nonfunctional tumours in both sexes and prolactinomas in men, as deterioration
in sexual function occurring as a consequence of prolactin-induced
hypogonadism frequently presents late in males (figure 1).

Clinical approach

There are two major issues which should prompt consideration of pituitary
surgery in the patient with an incidentaloma. The first relates to the potential for
compression ofneighbouring structures by macroadenomas, which have already
declared their growth potential (figure 2). These patients should have formal
evaluation of visual fields by Goldmann perimetry if there is any evidence of
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Subclinical pituitary disease 259

Diagnostic considerations
for pituitary sellar or
suprasellar mass lesions

* pituitary adenomas:
prolactin-secreting, GH-secreting,
ACTH-secreting,
gonadotropin-secreting,
TSH-secreting, nonsecreting

* germ cell tumours:
germinoma/teratoma

* benign lesions: meningioma,
enchondroma

* granulomatous/inflammatory:
pituitary abscess, sarcoidosis,
tuberculosis, histiocytosis X,
lymphocytic hypophysitis

* cell rest tumours:
craniopharyngioma, Rathke's cleft
cyst, chordoma, lipoma, colloid cyst

* gliorpas
* aneurysms
* metastatic tumours
* miscellaneous: arachnoid cyst,
empty sella syndrome

Box 2

TSH
ACTH

PRL
NON-FUNCTIONAL

Figure 1 Relative frequency of various
pituitary adenomas in symptomatic patients
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Asymptomatic pituitary
adenomas: evaluation

*micro: hormone excess (GH,
prolactin, cortisol, TSH)

* macro: homn excess
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encroachment on the visual pathways on MRI. Furthermore, evidence of
hypopituitarism should be sought both clinically and biochemically 7 (box 3). A
patient with a macroadenoma, other than a macroprolactinoma, producing a
visual field deficit or hypopituitarism should be considered for pituitary surgery.
The second concern pertaining to both micro- and macroadenomas, is the

possibility of hormone excess. Each patient should therefore be evaluated
clinically for evidence of Cushing's syndrome, acromegaly and prolactinoma, as
these conditions have been shown to be associated with substantial morbidity
and, for the first two, increased mortality.8-'0 A patient with biochemical
evidence of GH, cortisol or rarely TSH hypersecretion should be offered
pituitary surgery, although the patient's age and general condition will clearly
affect the decision. Prolactinomas are, however, successfully treated medically
with a dopamine agonist in the majority of patients.10

Natural history of untreated pituitary adenomas

If we accept the notion that most patients with a pituitary incidentaloma and
evidence ofhormone excess require definitive therapy, what are we to make ofthe
majority of patients with a hormonally silent pituitary adenoma? Evidence of
hypopituitarism or a reduction in vision constitute reasonable indications for
pituitary surgery as the procedure may reverse or improve both abnormalities."
The approach to incidental pituitary adenomas without hormone excess,
hypopituitarism or mass effects depends on the natural history of these lesions if
left untreated. Several recent studies have addressed this important issue (box
4).12,13 The study by Reincke et al prospectively followed 14 patients with
pituitary incidentalomas (seven micro- and seven macroadenomas) treated
conservatively for a median of 22 months. Three patients had biochemical
evidence of hypopituitarism at baseline assessment. In 13 patients there was no
change mn the endocrine status during follow-up, while a single subject had a
further decrease in serum gonadotropin levels. Tumour volume remained
unaltered in 10 patients, although three patients (two macro- and one micro-
adenomas) had an increase in tumour diameter of between 3 and 6 mm without
any deterioration in visual acuity, while one subject had a 4-mm reduction in
diameter. The results of this small study suggest that conservative treatment of
asymptomatic incidental pituitary micro- and even macroadenomas may be
safely contemplated. A more recent series from Donovan et al provides further
reassurance. After a median follow-up of approximately six years, none of 15
micro- and four of 16 macroadenomas enlarged, only two with any complica-
tions. The patient who developed visual impairment harboured a craniopharyn-
gioma. The concept is thus evolving that micro-incidentalomas rarely enlarge,
and that in a patient with a macro-incidentaloma a reasonable approach would be
to repeat scans periodically, reserving surgery for patients manifesting tumour
growth or hypopituitarism. This approach is based on preliminary data and may
be modified as clinical experience accumulates.

Endocrine evaluation

The decision to screen biochemically for pituitary hormone excess, even in the
abscence of clinical indicators, is supported by recent reviews of the topic.3'5 The
argument advanced by the protagonists ofbiochemical screening is the detection
of a single 'silent' case of acromegaly in a series of 18 patients with pituitary
incidentalomas.12 A recent study of 31 adults with pituitary incidentalomas
suggests, however, that biochemical screening of subjects with no clinical
evidence ofan endocrine disorder may be fruitless.'3 The subjects were followed
for a mean of 6.4 years after an initial clinical evaluation excluded an
endocrinopathy (no routine biochemical evaluation for Cushing's syndrome or
acromegaly was performed) and no patient subsequently developed a syndrome
of hormone excess. The available data relating to the necessity for routine
biochemical screening for acromegaly and Cushing's syndrome are thus limited
and contradictory. Our current approach is to exclude these two conditions
definitively by means of simple screening tests, although we concede that
evidence may accumulate in the future proving this to be over cautious.

PROLACTINOMAS
The mere presence ofhyperprolactinaemia in a patient with a microprolactinoma
does not necessarily demand definitive therapy (figure 3). Firstly, two or three
measurements of prolactin are indicated to ensure the hyperprolactinaemia is
sustained. Secondly, the common secondary causes of elevated prolactin
concentrations should be considered (box 5) as a small lesion evident on pituitary
imaging may be unrelated to the hyperprolactinaemia. If the hyperprolac-
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260 Soule, Jacobs

Pituitary incidentalomas:
natural history
* No of patients: Reincke'2 Donovan13

micro 7 15
macro 7 16

* mean follow-up 30 77
(months)

* size increase:
micro (%) 1(14) 0
macro (%) 2(28) 4(25)

* development 0 0
ofhormone excess

* complications nil +vision
due to tumour apoplexy
mass

Box 4

.. ........... ...

Figure 3 MRI coronal view ofthe pituitary
(without contrast) demonstrating a low den-
sity left-sided pituitary microadenoma with
some convexity of the upper border of the
gland and deviation of the pituitary stalk to
the right

Evaluation of
hyperprolactinaemia
Microadenoma present
* exclude transient

hyperprolactinaemia
* consider drugs, hypothyroidism
and pregnancy

* evaluate for hyperprolactinaemic
syndrome

Macroadenoma present
* measure prolactin level
(< 3000 mU/l = probable 'stalk
effect', 3000-8000 = stalk or
macroprolactinoma,
> 8000 = macroprolactinoma)

Box 5

Screening for acromegaly
* random GH, excludes acromegaly

if< 0.5 mU/l
* glucose tolerance test, 75 g, failure

ofGH suppression to < 1 mU/l
* IGF-1, ifnormal, active
acromegaly unlikely

Box 6

tinaemia is both sustained and primary, the female patient should be evaluated
for features of the hyperprolactinaemic syndrome, comprising menstrual
disturbance and a reduction in libido, with or without galactorrhoea.'0 The
necessity to treat patients with oligo- or amenorrhoea relates mainly to the risk of
osteoporosis in patients with hypogonadism secondary to hyperprolactinaemia.
Early studies noted a 25% reduction in mean spinal bone mineral content in
hyperprolactinaemic women, and it appears that the deficit may not be entirely
reversible despite restoration of physiological levels of oestrogen.14'15
The patient with a macroadenoma and hyperprolactinaemia requires thought-

ful evaluation. Synthesis and release of prolactin from anterior pituitary
lactotrophs are under the inhibitory influence ofdopamine, which is produced in
the hypothalamus, released into the portal circulation and then interacts with a
specific class of D2 receptors on the lactotroph cell membrane. The clinical
correlate of the physiology is the 'stalk effect' whereby any lesion that interferes
with dopamine synthesis, release or passage to the anterior pituitary may produce
hyperprolactinaemia. A large nonfunctional pituitary tumour may thus be
mistaken for a macroprolactinoma by the unwary. The distinction is not merely
academic as it may have a profound influence on the therapeutic approach.
Bevan et al correlated the serum prolactin concentration with the histological

diagnosis in a series of 128 patients with sellar enlargement who were referred for
excision of a presumed pituitary adenoma, 6 A prolactin concentration of more
than 8000 mU/l was always caused by a macroprolactinoma. All but three
patients with 'stalk effect' and none with a large prolactinoma had a prolactin
concentration less than 3000 mU/l. A prolactin of between 3000 and 8000 mU/l
could be caused by either lesion. These results suggest that a pituitary
macroadenoma with hyperprolactinaemia less than 3000 mU/l should be
regarded as a nonfunctional tumour and be considered for surgery if there is
evidence of hypopituitarism or compromise of visual fields. Conversely, if the
prolactin concentration is greater than 8000 mU/1, the lesion is likely to be a true
prolactinoma and should respond to dopamine agonist therapy with a reduction
in tumour volume. Patients with prolactin concentrations in the 3000 to
8000 mU/l range and a macroadenoma may reasonably be given a trial of
dopamine agonist therapy with the proviso that lack of tumour shrinkage at
follow-up MRI or CT scan should prompt consideration of surgery.

In summary, all patients with incidental pituitary microadenomas with
hyperprolactinaemia syndrome (galactorrhoea, reduction in libido,
hypogonadism) should receive dopamine agonist therapy. Patients with inciden-
tal macroadenomas and hyperprolactinaemia should be evaluated according to
the scheme outlined above and treated either with dopamine agonists (macropro-
lactinomas), pituitary surgery (nonfunctional tumours with hypopituitarism or
visual deficits) or conservatively (nonfunctional tumours with intact pituitary
function and vision).

ACROMEGALY
Acromegaly, in addition to producing disfigurement, reduces life expectancy. A
variety of studies reveal a substantial increase in mortality amongst acromegalics
in general, with observed:expected mortality ratios of between 1.9 and 3.3.
Furthermore, recent retrospective studies suggest that a mean postoperative GH
concentration of less than 5 mU/l is associated with normal life expectancy.9
Patients with a pituitary 'incidentaloma' who are demonstrated to have
acromegaly thus warrant definitive therapy to reduce their increased mortality.l7
The optimal method of screening for acromegaly remains somewhat cont-

roversial.'8 The estimation of a random GH is generally unhelpful unless
undetectable (less than 0.5 mU/l), in which case acromegaly is reliably exc-
luded.19 Moreover, it is important to appreciate that normal individuals may have
GH concentrations above 40 mU/l during a secretory episode. A GH suppres-
sive test namely a 75 g oral glucose load, is thus required to diagnose acromegaly
definitively: the acromegalic fails to suppress plasma GH concentrations below
1 mU/l in response to the glucose challenge. The major mediator of GH
bioactivity in the tissues, insulin-like growth factor 1 (IGF-1), is produced
principally in the liver and may now be measured in serum. The utility of an
IGF-1 measurement as a screening test for acromegaly remains contentious,18'20 a
reflection of variations in assay sensitivity and the presence of an array of
IGF-binding proteins.21 Doubtless, improvements in IGF-1 assays over the next
few years will see the emergence of IGF-1 measurement as a reliable screening
test for acromegaly (box 6).

CUSHING'S DISEASE
The simplest test for exclusion ofhypercortisolism is the measurement ofplasma
cortisol at 09.00 h following ingestion of 1 mg dexamethasone at midnight the
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Screening for
hypercortisolism
Overnight 1 mg dexamethasone
* failure to suppress 09.00 h plasma

cortisol (false + ve = 12.5%, false
- ve = 2.0%)

24-h urine free cortisol
* greater than 275 nmol/day
* check adequacy of collection

(urinary creatinine)
* several collections if clinically

suspicious

Box 7

previous evening. Failure of suppression of cortisol below approximately
100 nmol/l (the precise degree ofsuppression depends on the cortisol assay used)
would be compatible with Cushing's syndrome, although up to 12.5% ofnormal
subjects may not suppress.22 The test is fairly sensitive (false negative rate only
2.5%) and therefore adequate suppression effectively excludes hypercortisolism.

Alternatively, an integrated measure of cortisol secretion may be obtained by
estimation of a 24-hour urinary free cortisol. This is a useful complementary test
to overnight dexamethasone as the false positive rate is only 1%. Significant
elevation ofurinary cortisol in a patient who fails to suppress following overnight
dexamethasone is thus virtually diagnostic of hypercortisolism (box 7).23 The
entity of cyclical Cushing's syndrome is liable to cause diagnostic confusion.
These patients have episodic hypercortisolism with a periodicity ranging from
less than one day to one year.24 The biochemistry may be entirely normal during
the nadir of the periodic hypercortisolism, and repeated biochemical evaluation
is therefore appropriate if there is a high clinical index of suspicion of Cushing's
syndrome.

GONADOTROPH ADENOMAS
Advances in immunocytochemistry and molecular biology have revealed that the
majority of pituitary adenomas previously classified as 'nonfunctional'
chromophobe adenomas synthesise either intact glycoprotein hormones or their
free a or P subunits in vivo or vitro.5 Studies of clinically nonfunctional tumours
using immunocytochemical techniques show that up to 86% stain positively for
at least one glycoprotein hormone subunit, although the proportion ofhormone
excess measurable in vivo is substantially lower - 15% for follicle-stimulating
hormone, 48% for a-subunit and less than 5% for intact luteinising hormone.25
These tumours are thus inefficient hormone secretors and most of the adenomas
which do secrete in vivo do not manifest a recognisable syndrome of hormone
excess (other than the occasional patient who produces substantial amounts of
bioactive intact luteinising hormone and hence has a supranormal serum
testosterone concentration). The corollary of the endocrine inactivity of these
adenomas is their long latency, generally large size at diagnosis and ultimate
presentation with mass effects (hypopituitarism and visual deterioration), rather
than evidence of hormone excess. Unfortunately there is currently no con-
sistently effective medical therapy for these lesions.
What then are the potential benefits of diagnosing these lesions pre-

operatively? Firstly, a secure diagnosis of a gonadotroph adenoma in a patient
with a pituitary mass lesion would reassure both clinician and patient that they
are not dealing with a more sinister pituitary problem (box 2). Conservative
therapy may then be a reasonable option in the absence of hypopituitarism or
visual compromise. Secondly, finding a 'tumour marker' of a gonadotroph
adenoma may assist follow-up in those patients who do require surgery.26 The
problem facing the clinician is that few gonadotroph adenomas secrete a
measurable hormone (see figures above). A thyrotropin-releasing hormone
stimulation test may be diagnostically useful, as in perhaps 50-75% of patients,
serum levels of gondaotropins or their subunits increase in response to
thyrotropin-releasing hormone.27 In summary, gonadotroph adenomas are the
most common form of nonfunctional pituitary adenomas, rarely present with
hormone excess and require consideration for surgery only if they are associated
with hypopituitarism, visual impairment, or progressive enlargement during
radiologic review.

THYROTROPH ADENOMAS
A small percentage of glycoprotein hormone-producing tumours synthesise and
secrete excess bioactive TSH, usually with excess a-subunit. These patients
present with the clinical and biochemical consequences of autonomous TSH
production, namely variable degrees of thyrotoxicosis and a syndrome of
'inappropriate TSH secretion' - elevated concentrations of free thyroxine and
failure of suppression of TSH. There is currently no reliably effective medical
therapy and transsphenoidal surgery is indicated in the majority of patients.28

Concluding remarks

Our current recommendations for the management ofthe patient with a pituitary
incidentaloma are outlined in figure 4. The suggested approach is of necessity
preliminary and may be modified by two major advances. First, the accumulation
of more data concerning the natural history of the untreated pituitary inciden-
taloma may allow patients with hypopituitarism at presentation to be safely
treated with hormone replacement rather than transsphenoidal surgery. With
the limited information available at present, however, we feel pituitary surgery
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Figure 4 Suggested approach to the patient
presenting with an incidental pituitary mass
lesion

Incidental pituitary mass lesion

Not pituitary adenoma Pituitary adenoma

MICRO MACRO
(less than 10 mm) (more than 10 mm)

Hormone excess No hormone (1) Mass effect
excess (2) Hormone excess
No mass (other than prolactin)
effect

Other
Prolactinoma (GH, ACTH, TSH)

Dopamine Transsphenoidal Transsphenoidal surgeryagonist surgery

Clinical re-evaluation
MRI scan at 1, 2, 5 years

No change (1) Tumour growth
(2) Visual field deficit
(3) Hypopituitarism

1 4
Conservative Consider transsphenoidal surgery

should be considered in the majority of these patients. Second, the rapid
advances in the understanding of the molecular biological abnormalities
underlying the pathogenesis of pituitary adenomas should provide clinicians
with effective medical therapies for many of these tumours within the next
decade.29
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