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ABSTRACT

Silent corticotroph pituitary adenomas (SCA) are defined as pituitary adeno-
mas showing positive staining for adrenocorticotrophic hormone in immuno-
histochemical studies, but not associated with perioperative clinical or labo-
ratory features of hypercortisolaemia. They account for 1.1–6% of surgically
removed pituitary adenomas. Currently, two distinct pathologic subtypes of
SCA are recognised. Their pathogenesis remains unclear. They present with
local mass effects (headache, visual deterioration, cranial nerve palsies,
endocrine dysfunction). The lack of manifestations of cortisol excess has not
been conclusively explained. In surgical series, most tumours are macroade-
nomas with suprasellar extension present in 87–100% of the cases; this is in
contrast to Cushing’s disease, which is mostly attributed to microadenomas.
Surgery remains the main therapeutic approach. Attempts to identify predic-
tors of recurrence have not been successful. Management and follow-up pro-
tocols should be planned taking into account their potential aggressive
behaviour, particularly upon recurrence. The development of florid pituitary
Cushing’s syndrome and local recurrence followed by metastatic disease
(occasionally outside the central nervous system) have been rarely reported.
(Arq Bras Endocrinol Metab 2007;51/8:1314-1318)
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RESUMO

Adenomas Corticotróficos Silenciosos.
Adenomas corticotróficos silenciosos (ACS) são definidos como adenomas
hipofisários que apresentam coloração positiva para o hormônio
adrenocorticotrófico em estudos imuno-histoquímicos, mas não são
associados com achados clínicos ou laboratoriais peri-operatórios de
hipercortisolemia. São responsáveis por 1,1–6% dos adenomas hipofisários
removidos cirurgicamente. Atualmente, dois subtipos patológicos distintos
de ACS são reconhecidos, mas sua patogênese permanece obscura. Eles se
apresentam com efeitos de massa local (cefaléia, deterioração visual,
paralisia de nervos cranianos, disfunção endócrina). A ausência de
manifestações de excesso de cortisol não é suficientemente explicada. Em
séries cirúrgicas, a maioria dos tumores são macroadenomas com
extensão suprasselar, presente em 87–100% dos casos, em contraste com
a doença de Cushing, que é principalmente atribuída a microadenomas. A
cirurgia continua a principal ação terapêutica. A tentativa de se identificar
preditores de recorrência tem sido mal sucedida. Protocolos de manejo e
acompanhamento devem ser planejados levando-se em consideração o
seu comportamento potencialmente agressivo, particularmente na
recorrência. Raramente tem sido reportado o desenvolvimento de
síndrome de Cushing hipofisária florida e recorrência local, seguida de
doença metastática (ocasionalmente fora do sistema nervoso central). (Arq
Bras Endocrinol Metab 2007;51/8:1314-1318)
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SILENT CORTICOTROPH PITUITARY ADENOMAS (SCA)
are defined as pituitary adenomas showing positive

staining for adrenocorticotrophic hormone (ACTH)
in immunohistochemical studies, but not associated
with perioperative clinical or laboratory features of
hypercortisolaemia. In 1978, Kovacs et al. (1) report-
ed a case of SCA and were the first to propose this dis-
ease category. More detailed description followed by
Horvath et al. in 1980 (2).

They account for 1.1–6% of surgically removed
pituitary adenomas (2-5) and 17–22% of ACTH-
immunoreactive tumours (4,6). The sex predomi-
nance, as reported in neurosurgical series, remains
unclear. Thus, Webb et al. (7) suggested that it is more
common in females (70.4%) whereas Scheithauer et al.
(8) found a male/female ratio of 69.9/30.5.

PATHOLOGY AND PATHOGENESIS

More than in other pituitary adenomas, the diagnosis
of SCA depends upon the correct interpretation of
specific pathological features in the context of clinical
and biochemical parameters during the perioperative
period. Good communication between the pathologist
and endocrine team is therefore important for making
the diagnosis. Occasionally, patients with large
macroadenomas and visual symptoms are referred to
neurosurgery before full endocrine work-up is com-
pleted; if ACTH expression is demonstrated in such a
tumour, a histopathological report of SCA should only
be issued after the endocrine team has confirmed that
relevant clinical and laboratory examinations were car-
ried out and did not show any evidence of Cushing’s
disease.

Currently, two distinct pathologic subtypes of
SCAs are recognised (8). A third type of SCA, initially
proposed in 1980 (2), is now thought to be unrelated
to the SCA spectrum and is simply referred to as
“silent type 3 adenoma”. Macroscopically, both type 1
and type 2 SCAs are generally macroadenomas with
variable invasion or compression of parasellar struc-
tures. This distinguishes them from typical Cushing’s
adenomas, which are mostly microadenomas at clinical
presentation.

Type 1 SCA is histologically and ultrastruc-
turally indistinguishable from classical Cushing’s ade-
noma. It is densely granulated, basophilic on haema-
toxylin and eosin staining, periodic acid-Schiff
(PAS)-positive, and shows strong ACTH expression
by the majority of tumour cells. By contrast, the type
2 adenoma is generally chromophobic or weakly

basophilic with scattered PAS-staining and reveals
only patchy or faint ACTH-positivity by immunohis-
tochemistry. Ultrastructurally, type 2 SCAs contain
scattered, typically “tear-drop”-shaped neurosecreto-
ry granules, 200–400 nm in diameter (smaller than
those of type 1 SCAs) and of variable electron densi-
ty (6,9). Furthermore, type 2 SCAs lack abundant
intermediate filaments in their cytoplasm compared
with type 1 SCAs and the classical densely granulat-
ed Cushing’s adenoma. This feature can be assessed
immunohistochemically with cytokeratin antibodies
such as Cam5.2. Electron microscopy is not always
necessary to make the diagnosis of SCA; however, it
is useful for distinguishing type 2 SCAs from null-cell
adenomas with very rare ACTH expression or pluri-
hormonal adenomas where ACTH expression is
accompanied by an unusual combination of other
anterior pituitary hormones.

In both SCA subtypes, ACTH is usually the
only immunohistochemically detectable anterior pitu-
itary hormone. However, in a study of 12 cases, scant
co-expression of prolactin was found in 6/8 type 1
and 2/4 type 2 SCAs (6); an earlier study found some
prolactin positivity in 2/23 cases (8). Interestingly, a
few patients harbouring silent-corticotroph and pro-
lactin-producing “double-adenomas”, likely clonally
distinct, have been reported (6). This, together with
the presence of scattered prolactin-producing cells
within a proportion of typical SCAs may suggest a
potential pathogenetic link (6,8) between SCAs and
neoplastic transformation of prolactin-producing cells.
A paracrine dopamine antagonistic effect of beta-
endorphin, a proopiomelanocortin (POMC) deriva-
tive produced by SCAs, on lactotroph cells may play a
role in this process.

SCAs may often show pathological evidence of
previous regressive change in the form of cholesterol
clefts, haemosiderin deposition and fibrosis (4,7). This
may appear on imaging as cystic change, suggesting in
some instances an alternative preoperative diagnosis of
craniopharyngioma (6).

If residual anterior gland is available for exami-
nation, Crooke’s hyaline change in non-neoplastic
corticotrophs, a reliable indicator of recent hypercorti-
solaemia, is absent. Interestingly, rare SCAs with
Crooke’s hyaline change in the neoplastic cell popula-
tion have been reported (10). This may either indicate
hypersensitivity to physiological cortisol levels due to
glucocorticoid receptor overexpression by these cells,
or indeed suggest that some SCAs are only intermit-
tently silent (see below) and not entirely independent
from feedback-inhibition.
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The pathogenesis of SCAs remains unclear. It
has been suggested that presumed SCA precursor cells
represent a distinct subtype of POMC-producing cells
residing mostly in the vestigial pars intermedia of the
human pituitary (11). Corticotroph cells in this
anatomic location may lack the ability to respond to
cortisol excess with Crooke’s hyaline change (11),
suggesting that they are biologically distinct. The pitu-
itary-restricted transcription factor TPIT, specific for
all POMC-lineage derived cells in the human pituitary
(12), could be demonstrated in four out of five SCAs
together with the POMC-transcript (12). It is there-
fore likely that the specific deficit responsible for the
clinical silence in SCA tumour cells relates to abnormal
processing of POMC to biologically non-functional
ACTH molecules rather than aberrant lineage differ-
entiation which may be related to a deficit in key
POMC-processing enzymes, such as prohormone con-
vertase 1 (see below). Alternatively, neoplastic cells in
SCAs may harbour a pool of functional ACTH but are
unable to release it due to galectin-3 deficiency or
other defects in the neurosecretory pathway (13).
Indeed, differential expression of galectin-3 can be
used to distinguish functioning (galectin-3-positive)
from non-functioning (galectin-3-negative) corti-
cotroph tumours (14).

PRESENTING MANIFESTATIONS 
(clinical, biochemical, imaging)

SCA present with local mass effects [headache
(8.3–70.4%), visual deterioration (41.7–86.7%), cra-
nial nerve palsies (7–18.5%), endocrine dysfunction
(amenorrhoea, galactorrhoea, impotence: 11.1% —
hypopituitarism: 26–33.3%)] (2,4-7). Acute or suba-
cute pituitary apoplexy has been described in 9–41.7%
(5-7). Other less commonly reported presenting clini-
cal manifestations include loss of consciousness and
nasal obstruction (5).

They are considered a separate entity from cycli-
cal Cushing’s disease, in which the biochemical evi-
dence of hypercortisolaemia is detected intermittently
in the course of the illness. The lack of manifestations
of cortisol excess (despite the occasionally found ele-
vated serum ACTH levels) has not been, as yet, con-
clusively explained and the molecular mechanisms
underlying clinical silence are likely to be heteroge-
neous and dynamic. Proposed hypotheses include
defective packaging of ACTH into secretary granules
due to an inadequately developed Golgi complex,
secretion of biologically inactive hormones, increased

intracellular degradation of hormones and the pres-
ence of morphologically similar, but functionally dif-
ferent parent cell type deriving from the pars interme-
dia that processes POMC differently (1,2,8,15-17).
Notably, it has been shown that, in contrast to adeno-
mas obtained from patients with Cushing’s disease,
which demonstrate strong positive prohormone con-
vertase 1/3 (the enzyme involved in the post-transla-
tional processing of POMC into ACTH) immunore-
activity, silent corticotroph adenomas exhibit very
weak expression (18).
In surgical series, most tumours are macroadenomas
with suprasellar extension present in 87–100% of the
cases (5-8). This is in contrast to Cushing’s disease,
which is mostly attributed to microadenomas (8).
Sphenoid or cavernous sinus invasion has been report-
ed in 30–52% (5,7,8) and signs of haemorrhage,
necrosis or cystic changes in 64% of the tumours (8).
Notably, in a series of 23 cases of SCAs, there was no
difference in the rates of invasion or apoplexy between
subtypes 1 and 2 (8).

TREATMENT AND PROGNOSIS

Surgery remains the main therapeutic approach. The
published reports on the prognosis of SCAs are limit-
ed consisting of series of 13–28 patients. Based on
data from 13 subjects with SCA followed-up for at
least 3 years, Scheithauer et al. (8) found that persis-
tent or recurrent pituitary tumours on sellar imaging
was exhibited in 54% with no difference among sub-
types 1 and 2. In a series of 27 patients treated at the
University of Virginia and followed-up for a median
period of 60 months (range 3–254), Webb et al. (7)
reported tumour recurrence in 37% (41.7% of those
who did not receive post-operative radiotherapy,
33.3% of those who had radiotherapy after re-opera-
tion for residual tumour and 0% of those who had
radiotherapy after first surgery). Two subjects (7.4%)
experienced multiple recurrences (despite postopera-
tive radiotherapy in one case), each of which was treat-
ed with re-operation. Among 22 patients, in whom
the primary diagnosis of SCA was made, 23% devel-
oped recurrence. Interestingly, 40% of those who ini-
tially presented with recurrent tumours developed
recurrences after treatment at the University of Vir-
ginia. Following comparison with historical data, the
authors suggested that recurrence in SCAs was more
frequent than in non-functioning pituitary adenomas,
whereas the rate was similar to that for ACTH-secret-
ing macroadenomas. Baldeweg et al. (5) studied 15
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cases during a mean observation interval of 4.8 years
(range 11 months–11 years). Recurrence was detected
in 33.3% of the patients (in 66.7% of those who
received and in 11.1% of those who did not receive
post-operative radiotherapy). Two patients showed
progression despite further treatment and both died of
their pituitary tumour due to space occupying effects.
Change to a more aggressive phenotype with evidence
of an increased mitotic rate compared with the initial
pathology was detected in a number of recurrent
lesions. Finally, Bradley et al. (19) in a series of 28
patients with tumours expressing ACTH followed-up
for a mean period of 5.8 years (range 1–16), reported
tumour re-growth rate of 32.1%. The comparison of
the outcome of 20 of the above patients who did not
receive radiotherapy postoperatively with previously
published data on 60 subjects with ACTH-
immunonegative non-functioning pituitary adenomas
(also not offered adjuvant radiotherapy) suggested no
difference in the recurrence rates. In contrast to the
ACTH immunonegative adenomas, none of which
showed more than one episode of regrowth, two sub-
jects with SCA experienced very aggressive tumour
regrowth with multiple recurrences (one patient had
three operations and two courses of radiotherapy for
two episodes of recurrence and a second one had four
operations, two courses of radiotherapy and gamma
knife therapy after three recurrences in total) suggest-
ing that ACTH immunopositive adenomas behave
more aggressively.

Attempts to identify predictors of recurrence
have not been successful. Thus, pre-operative tumour
invasiveness, cavernous sinus extension, or dural inva-
sion, tumour subtype, degree of ACTH immunoreac-
tivity and Ki-67 index do not seem to be associated
with increased risk of recurrence (5,7,19).

Notably, initial studies of classical markers of
growth potential, such as mitotic count and nuclear
expression of the proliferation-associated antigen Ki-
67, showed no difference from functioning corti-
cotroph adenomas (5,8). However, a more recent
assessment of p53 oncoprotein expression and ploidy
revealed a significantly higher presence of p53 and
hypertetraploidy in SCAs than functioning corti-
cotroph adenomas (20).

The development of florid pituitary Cushing’s
syndrome has been rarely reported (5,21-23). The
implicated pathophysiological mechanisms remain
uncertain; changes in the cellular processing enzymes
or POMC mRNA leading to production of function-
al ACTH molecules has been speculated as one of
them (24).

Local recurrence followed by metastatic disease
(occasionally outside the central nervous system) has
been also rarely described (3). The latency period
between resection of the primary lesion and the pre-
sentation of metastases ranges between 3–180 months.
The malignant tumours may or may not be associated
with the development of Cushing’s disease (3,25). In a
report of five cases of silent corticotroph carcinomas of
the adenohypophysis, three of the primary tumours
were indistinguishable from benign SCA. The remain-
ing two were initially diagnosed as atypical adenomas
showing nuclear pleomorphism, prominent nucleoli,
mitotic activity, high MIB-1 labeling indices and p53
overexpression. The comparison of this series with 35
cases of Cushing’s disease associated pituitary carcino-
mas suggested similar latency interval and survival (3).
Notably, it has been proposed that the presence of
Crooke’s hyaline change in neoplastic cells of SCAs as
well as functional corticotroph adenomas (so-called
“Crooke’s cell adenomas”) has been associated with an
aggressive phenotype (26), in rare cases potentially
leading to pituitary carcinoma (3).

Medical treatment is not currently included in
the therapeutic protocol of SCAs. A case of shrinkage
of a recurrent tumour expressing D2 receptors follow-
ing treatment with cabergoline has been reported (27)
suggesting that the use of dopamine agonists may be
an alternative option; further trials are needed to inves-
tigate this hypothesis.

CONCLUSIONS

Nearly 30 years after the initial description of SCAs,
they remain a challenging and enigmatic entity. Their
pathogenesis and the factors determining their course
are likely to be heterogeneous and dynamic. Manage-
ment and follow-up protocols should be planned tak-
ing into account their potential aggressive behaviour,
particularly upon recurrence.
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