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ABSTRACT

Ectopic adrenocorticotropic secretion (EAS) is responsible for 12–17% of cases
of Cushing’s syndrome (CS) and covers a range of tumours, from undetectable
benign lesions to widespread metastases. The syndrome is often associated
with severe hypercortisolaemia, which aggravates the underlying condition.
EAS requires a complete workup that includes the establishment of endoge-
nous CS, diagnosis of adrenocorticotropic hormone (ACTH) dependency, local-
ization of the source of ACTH secretion and rapid biochemical control of hyper-
cortisolaemia. Dynamic endocrine tests should include inferior petrosal sinus
sampling with CRH stimulation. Localization studies depend on the availability
of reliable high-resolution cross-sectional imaging. This systematic review of
the largest published series of patients with EAS (over 380 patients) reveals the
common trends in the prevalence and management of this syndrome. The con-
cept of ‘occult’ EAS has been revisited and the terms ‘overt’ and ‘covert’ EAS
introduced. In addition to small cell lung carcinoma, the most common causes
of ectopic EAS are bronchial carcinoids, thymic tumours, islet cell tumour of
the pancreas, medullary thyroid carcinomas, and phaeochromocytomas. Their
prevalence and the best localization modalities are presented. Medical and sur-
gical management is discussed on the basis of the extensive experience of
major referral centres. (Arq Bras Endocrinol Metab 2007;51/8:1217-1225)
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RESUMO

Síndrome do ACTH Ectópico.
A secreção ectópica de ACTH (SEA) é responsável por 12–17% dos casos de
síndrome de Cushing (SC), cobrindo uma variedade de tumores, desde lesões
benignas indetectáveis a metástases disseminadas. A SEA está freqüentemente
associada com hipercortisolemia grave, que agrava a condição de base e requer
uma avaliação completa, que inclui a confirmação da SC endógena, o
diagnóstico da dependência ao ACTH, a localização da fonte da secreção de
ACTH e o controle bioquímico rápido da hipercortisolemia. Testes endócrinos
dinâmicos devem incluir a coleta de amostras do seio petroso inferior com
estímulo pelo CRH. O estudo da localização da fonte depende da
disponibilidade de procedimentos de imagem de alta-resolução confiáveis. A
revisão sistemática das maiores séries publicadas de pacientes com SEA (mais
de 380 pacientes) revela tendências comuns na prevalência e manejo dessa
síndrome. O conceito de SEA “oculta” está sendo revisado e os termos SEA
“manifesta” e “latente” são introduzidos. Além do carcinoma pulmonar de
pequenas células, as causas mais comuns de SEA são os carcinóides
brônquicos, tumores tímicos, tumor de ilhotas pancreáticas, carcinoma medular
de tiróide e feocromocitoma; sua prevalência e as melhores modalidades para
localização são apresentadas. O manejo clínico e cirúrgico é discutido com base
na vasta experiência dos principais centros de referência. (Arq Bras
Endocrinol Metab 2007;51/8:1217-1225)

Descritores: Síndrome de Cushing; ACTH ectópico; ACTH; Tumores
neuroendócrinos; Paraneoplasia
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OVERT AND OCCULT ECTOPIC ACTH 
SYNDROME

THE ASSOCIATION BETWEEN cancer and Cushing’s
syndrome (CS) was first recognized in 1928 in a

patient with oat cell carcinoma of the lung (1), but it
was not until the 1960s that a connection was made
between adrenocorticotropic hormone (ACTH)-
dependent CS and certain non-pituitary tumours (2).
It later became evident that numerous types of
endocrine and non-endocrine tumours acquire the
ability to secrete substances that are not normally
secreted from the tissue in which they originate. It is
now well recognized that ectopic ACTH secretion
(EAS), leading to endogenous CS, can be associated
with various solid tumours, mostly of neuroendocrine
origin (3). For clinical and diagnostic clarity the term
EAS also includes a much rarer condition where CS is
sustained by the ectopic production of other peptides,
such as CRH and bombesin, which directly or indi-
rectly stimulate the adrenal gland.

The diagnosis of suspected Cushing’s syndrome
involves three steps: confirmation of hypercortisolism,
differentiation between adrenocorticotropin (ACTH)-
independent and ACTH-dependent causes of Cush-
ing’s syndrome, and differentiation between pituitary
and ectopic (EAS) sources of ACTH (4). As correction
of cortisol hypersecretion by the selective removal of a
pituitary microadenoma or of a solitary bronchial car-
cinoid tumour has a high probability of resolving the
condition, it is essential to distinguish EAS from the
much more common Cushing’s disease (CD) and, in
the former, to make every effort to localize the source
of ectopic ACTH (5,6).

Various benign and malignant tumours have
been associated with EA. In most cases, when EA is
produced by malignant tumours, circulating ACTH
and cortisol levels are extremely high, the duration of
symptoms is short and the clinical phenotype is atypi-
cal, in comparison with pituitary-dependent CS. Con-
versely, EAS is often associated with a number of main-
ly neuroendocrine tumours with differing aggressive-
ness which produce the typical signs and symptoms of
CS, with a biochemical resemblance to pituitary CD.

For this reason, it was suggested that a defini-
tive diagnosis of EAS requires stringent criteria,
including reversal of the clinical picture after resection
of the tumour and/or demonstration of ACTH
immunohistochemical staining in the tumour tissue.
However, these criteria are not applicable to many of
the reported cases of EAS (7). Tumour resection can-
not be curative in disseminated tumours, nor can lack

of staining in a biopsy specimen disprove EAS, as only
a subpopulation of cells may actually secrete ACTH.

The term ‘occult’ EAS was introduced for those
cases with unequivocal non-pituitary CS in which the
source of ectopic ACTH secretion was not obvious
(8). However, this term may no longer be suitable, as
recent improvements in endocrine dynamic testing,
cross-sectional imaging and the increasing focus on
the earlier diagnosis of CS have progressively changed
the clinical spectrum of patients investigated for EAS.
We therefore recently proposed (9) a reclassification of
EAS as overt, when the tumoral source is easily detect-
ed by the initial endocrine and radiological investiga-
tions, and covert, when it occurs in patients presenting
with hypercortisolaemia where the ectopic source was
not detected during initial tests, but was discovered on
subsequent evaluation or during prolonged follow-up.
Occult EAS is reserved for patients with features of CS
for whom all tests indicate an ectopic source, but the
primary lesion is not identified even after prolonged
and repeated follow-up (10). Occult EAS is one of the
most intriguing challenges for the clinical endocrinol-
ogist, as in some cases no tumour is found even after
long-term follow-up — or at autopsy.

Patients are often treated with bilateral adrena-
lectomy to control hypercortisolaemia. Nevertheless,
occult tumours can be malignant and metastasize, so
regular follow-up visits should be performed. In addi-
tion, recent advances in imagining techniques are like-
ly to reduce the number of patients with truly occult
EAS, encouraging the use of adrenolytic drugs rather
than definitive surgical removal of the adrenal glands.
To what extent repeated serial scanning (CT and
RMI), novel imaging techniques (PET-CT), radionu-
clide investigation (octreoscan) or invasive diagnostic
procedures (catheterization, surgical exploration,
etc.) should be carried out in these patients or when
to shift from adrenolytic drugs to adrenalectomy is
often a difficult decision that must be made on a case-
by-case basis.

Considering that EAS accounts for 10% to 20%
of all cases of Cushing’s syndrome, these syndromes
constitute a small but significant percentage of patients
presenting with clinical overt hypercortisolism
(4,7,9,11).

This review summarizes the findings of the
largest published series of patients with EAS in order
to highlight the procedures and therapeutic decisions
most frequently adopted in the management of diffi-
cult cases. Although the reported series have sub-
stantial differences, the two most recent — from the
NIH (11) and St. Bartholomew’s Hospital of Lon-
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don (9) — share many similarities in their investiga-
tional protocols, results and conclusions. These find-
ings are compared against other studies (12-18),
with particular attention to the management of
covert and occult tumours.

THE SOURCE OF ACTH SECRETION

Various tumours can cause EAS, especially those orig-
inating in neuroendocrine cells, which are capable of

amine precursor uptake and decarboxylation (APUD)
(7). Small cell lung carcinoma (SCLC), carcinoid
tumours — especially of the lungs, thymus, and gas-
trointestinal tract — islet cell tumours, phaeochromo-
cytoma, medullary thyroid carcinomas (MTC), are the
most frequent (figure 1), along with a number of mis-
cellaneous tumours (table 1) including paraganglioma,
neuroblastoma, prostate, breast, kidney, stomach,
ovary, melanoma, colon, leukaemia, and anorectal can-
cer that have all been associated with ectopic Cush-
ing’s syndrome (19).
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Table 1. Tumours rarely associated with EAS. The frequency is calculated among all reported
cases in literature.

FREQUENCY 1–3% FREQUENCY ≤ 1%
Tumours associated with EAS Ovarian carcinoma Esophageal carcinoma

Colonic/anal carcinoma Kidney tumor
Prostate Hepatocarcinoma
Uterine cervix carcinoma Breast carcinoma
Neuroblastoma Salivary gland tumor

Mesothelioma
Lymphoma

[Ectopic pituitary adenoma] Melanoma
Leydig cell tumor
Larynx carcinoma
Gallbladder tumours

Figure 1. Distribution of the most frequent source (> 2%) of ectopic ACTH secretion in a group
of 383 patients with EAS syndrome based on the following published series: Aniszewski et al. (16),
Findling et al. (13), Imura et al. (15), Doppman et al. (12), Howlett et al. (14), Ilias et al. (11), Isidori
et al. (9), Salgado et al. (17).
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In the past, small cell lung cancers (SCLC)
accounted for most cases of EAS (15,19). However, in
recent surveys the preponderance of these tumours has
been substantially reduced, in favour of other histolog-
ical types (8,20). Changing referral patterns are respon-
sible for these differences. Chance or referral bias is also
the probable cause of the marked difference in percent-
age distribution of the various neoplastic sources of
ectopic ACTH in the published series. A summary of
over 380 cases from the largest published series of
ectopic Cushing’s syndrome is given in figure 1. This
gives a summary distribution — taking account of the
known differences among the various series — generat-
ed by calculating the median and range of prevalence of
various ectopic sources in the different series, in order
to highlight the common trends. Single-case reports
have been excluded, to avoid inflating the prevalence of
rare causes of EAS through publication bias. Other, less
common, miscellaneous tumours causing EAS are
therefore presented separately in table 1.

The analysis reveals that the lung is still the
most likely organ to harbour an ectopic source of
ACTH, being the origin of over 45% of tumours; most
cases are bronchial carcinoid tumours (>  25%) fol-
lowed by SCLC or adenocarcinomas (~20%). For the
first time, the frequency of bronchial carcinoids was
higher than SCLC in the most recent series, demon-
strating the change in referral patterns. When SCLCs
were excluded from the analysis, the bronchial carci-
noid frequency was as high as 32% of all cases of EAS.

The next most commonly reported tumours
causing EAS were harboured in the thymus (11%) and
pancreas (8%). Other sources were mostly related to
tumours with neuroendocrine differentiation, such as
medullary thyroid carcinomas (6%) and adrenal
phaeochromocytomas (5%). Only 6–8% of histologi-
cally confirmed cases derived from non-endocrine,
non-pulmonary tumours; these comprised ovarian car-
cinomas (> 2%), anorectal carcinomas (2%) neuroblas-
toma (1%), uterine cervix carcinomas, prostate cancers
a few more other tumours (table 1).

The main conclusion that can be drawn from
the most recently published series (9,11) is that more
than half of the tumours causing EAS were found in
the lung or in the thymus, while, when including
medullary thyroid cancers (MTC) and phaeocromocy-
tomas, 2/3 were in the thorax, neck or adrenal glands.
Only 1/3 of primary tumours were found in the
abdomen, most frequently in the pancreas (8%) or the
colon (4%).

Although SCLC still remains one of the most
common causes of EAS, only a minority of patients

with SCLC — approximately 1.6–4.5% — manifest
overt hypercortisolaemia, and this is probably associat-
ed with increased comorbidity (21-23). In our series
we found that such patients suffer from hypercortiso-
laemia-related complications such as pancreatitis, peri-
tonitis, and septicaemia, and control of the excess cor-
tisol is thus an important part of their management.

We also found that despite repeated evaluation
and long term follow-up (up to 10 years), the source
of EAS remains unidentified in a significant number of
patients (12.5%) (9). In the NIH series, this figure
rises to 19%, although the follow-up period was short-
er (11). In other series the number of occult tumours
ranges from 8 to 32%. The progressively smaller fig-
ures seen in recent studies are the result of substantial
improvements in imaging techniques.

It should be emphasized that the diagnosis of
occult EAS, according to our definition, is made by
exclusion, after prolonged investigation and long-term
hypercortisolaemia control. In such cases, every effort
should be made to localize the source of ectopic
ACTH secretion, even if this requires several years, as
previously unsuspected sources have been identified
during autopsy.

THE CLINICAL PRESENTATION OF EAS

Describing the clinical signs and symptoms attributed
to EAS from retrospective studies is occasionally diffi-
cult and may be misleading, as in many reports some
signs and symptoms may not be specifically mentioned
and the absence of expected signs and symptoms is not
always addressed. Our single-site series has the advan-
tage that relevant clinical information was collected on
the basis of a consistent protocol in which specific
signs and symptoms were assigned as either present or
absent, thus eliminating variations in data accrual
among the interviewing doctors (24). The clinical fea-
tures of EAS patients in our series were quite wide-
ranging, resembling those of CD patients even in
some patients with SCLC (8,19). It is likely that
SCLC patients, when evaluated at an earlier stage, may
present in a similar manner to patients with other, less
malignant causes of EAS (14,19). However, patients
with SCLC more commonly present with skin pig-
mentation and absence of facial fullness or weight gain
in comparison with other causes (9). The time
between the first clinical symptom of hypercortisolism
and diagnosis of ectopic Cushing’s syndrome was
shortest in patients with small cell bronchial carcinoma
(3–4 months) and pancreatic islet cell tumours (6–8
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months), in contrast with bronchial carcinoids (6–24
months). In comparison with other neuroendocrine
tumours, which present a classic Cushingoid appear-
ance in nearly all cases, only 2/3 of patients with small
cell bronchial carcinoma showed the clinical signs
(moon face and central obesity) of overt hypercorti-
solism (19). These differences are probably due to the
rapidity of onset and the severity of the hypercortiso-
laemia. Clinicians should be aware that in a patient
with rapidly advancing small cell lung cancer and dete-
riorating clinical condition, the development of
ectopic Cushing’s syndrome can pass undiagnosed,
leading to significant additional comorbidity (22).

In contrast, no major differences were found
between patients with occult and overt EAS. This sug-
gests that tumour mass (and consequently detectabili-
ty) is not necessarily a predictor for the tumour’s secre-
tory characteristics or the clinical features of the syn-
drome (9). A recent single-site study showed a rela-
tively high incidence (35%) of systemic infections in
patients with EAS (25). In our series, although corti-
sol levels were similar to those encountered in previous
studies, severe and/or life-threatening infections
developed in about 15% of patients and were related to
the degree of hypercortisolaemia. Hypokalaemia was
present in 70% of our patients, and was again related
to the degree of hypercortisolaemia (14,19,26). In
both the NIH and our series, a high prevalence
(around 50%) of psychiatric disorders was described
(9,11); we found that these symptoms were a distinc-
tive feature of neuroendocrine tumours hypersecreting
ACTH, in comparison with SCLC, where pigmenta-
tion was more prominent. A further recent finding is
that up to 50% of patients with EAS may present
osteoporosis or fractures (11).

The ectopic production of multiple hormones
by a single tumour has been reported with increasing
frequency in recent decades. Multiple secretion is a
typical feature of tumours with neuroendocrine differ-
entiation, especially islet cell tumours and medullary
thyroid carcinomas. However, our analysis revealed
that calcitonin and gastrin were the most commonly
elevated tumour markers, regardless of tumour type.
In the most recent series of EAS patients (9,11), a vari-
ety of tumour markers were measured; however, they
were proven to be of specific diagnostic value only in
MCTs (calcitonin) and phaeochromocytomas (urinary
catecholamines). In contrast, 5-HIAA levels were nor-
mal in the majority of patients, as neuroendocrine
tumours arising from the embryonic foregut are usual-
ly deficient in the enzyme aromatic L-amino acid
decarboxylase, therefore producing less serotonin but

with a greater tendency to the peptide hormone pro-
duction causing EAS (27).

DIAGNOSIS OF ECTOPIC ACTH SECRETION

Differential diagnosis criteria and pitfalls in the diag-
nosis of Cushing’s syndrome are extensively discussed
elsewhere in this issue. For the purposes of this review,
the major conclusions drawn from the analysis of the
largest published series are briefly summarised.
Patients with EAS tend to have higher ACTH levels
than those with CD, but there is no clear distinction
between the two groups. Bilateral inferior petrosal
sinus sampling (BIPSS) is considered the gold stan-
dard for differential diagnosis. Tumours causing EAS
are usually characterized by their unresponsiveness to
glucocorticoid feedback, CRH or desmopressin
responsiveness (4,28). However, 22–40% of EAS
patients demonstrate either serum or urinary 17-
OHCS suppression on the high-dose dexamethasone
suppression test (HDDST) (14,19). We recommend
using serum rather than urinary cortisol or 17-OHCS
as an indicator of adequate suppression, as this gives a
much higher sensitivity (3,4). All published series con-
firm that patients with bronchial carcinoids can show a
significant degree of cortisol suppression (approxi-
mately 60%) following the HDDST (4,19). Variations
of the formal HDDST failed to improve its perfor-
mance (29).

Similarly, approximately 10–15% of patients
with EAS have been shown to respond to CRH
administration, regardless of various improved cut-off
criteria for cortisol and/or ACTH (3,4,30). In our
series desmopressin stimulation, alone or in combina-
tion with CRH, did not substantially improve the
test’s sensitivity or specificity. In fact, recent studies
have found the CRH test to show a higher diagnostic
accuracy than the HDDST (4,31-34). Our conclusion
is that while each test on its own may be of relatively
limited diagnostic accuracy, their combination may aid
the diagnosis of EAS, with a sensitivity of 100% and a
diagnostic accuracy of 98% (4,9,35). The combination
of the various dynamic non-invasive endocrine tests
can be extremely helpful in difficult cases and should
be considered when the clinical, biochemical and/or
radiological findings are not consistent with the results
obtained from the BIPSS (4).

Regarding the accuracy of BIPSS, it should be
remembered that although false positives (suggestive
of CD) do undoubtedly occur, they are extremely rare
(< 1%), and a positive BIPSS is a very strong indicator
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of CD. However, false negatives with BIPSS are more
common than previously appreciated (2–4%) and a
negative BIPSS does not necessarily rule out a pitu-
itary source of ACTH secretion, as at least 30 patients
with documented false-negative results have been
described (5,36-40). In our previous analysis we
found a significant incidence of false negatives with
BIPSS (3%) (4). We conclude that while BIPSS is
extremely helpful and a positive response is very high-
ly suggestive (but not pathognomonic) of CD, a neg-
ative response requires a careful search for an ectopic
source, and dynamic tests should be performed to
obtain further useful information.

LOCALIZATION OF THE ACTH SECRETING
TUMOUR

After biochemical confirmation of EAS, optimal treat-
ment includes localization and removal of the ACTH-
secreting tumour (28,34). Early detection of ectopic
corticotropin-producing tumours is crucial in the man-
agement of affected patients, as it can avoid adrenalec-
tomy and help to reduce the risk of metastatic disease.
Localization of these tumours can occasionally be diffi-
cult and may require extensive long-term follow-up
(3,6). The application of an imaging protocol with reli-
able and high sensitivity procedures is advised.

Most SCLCs are detected using plain chest X
ray, CT and/or MR imaging (8,19,23). Bronchial car-
cinoids can be relatively small and thus be missed with
conventional imaging; however, early application of
2–3 mm high-resolution CT chest scans, particularly
with the new generation of multidetector CT, identi-
fies the vast majority of such cases (41). According to
series from other specialized centres, serial CT and
MRI scans fail to localize around 33% to 44% of
ectopic corticotropin-producing tumours (12,13,42).
In our series, CT and/or MRI failed to localize the
ACTH-secreting tumours in approximately 12.5% of
EAS cases; this is fewer than reported in previous stud-
ies and may be related to the prolonged follow-up and
subsequent application of newer imaging techniques
(19,42). It has been advocated that in such cases imag-
ing with 111In-octreotide can identify true occult
ACTH-secreting tumours in most patients with NETs,
including bronchial carcinoid tumours (43), as
bronchial lesions less than 1 cm in diameter have been
identified with this technique (19). However, there
has been some concern whether it is really superior to
CT scanning, as in a direct comparison 111In-
octreotide identified fewer lesions than CT (44), and

did not identify any tumours that were not also seen
with CT (19,42,44). In the most recently published
series, scintigraphy with 111In-octreotide did not add
to the diagnostic information derived from other
imaging techniques. There is currently no consensus as
to whether 111In-octreotide scintigraphy, after failing
to establish the diagnosis at first presentation, should
be included in the follow-up. We believe that there is
insufficient data to exclude this examination, as it can
still provide useful diagnostic information — other
than mere localization — for the management of these
patients (45,46).

Pancreatic islet cell tumours and MTCs associ-
ated with EAS are usually large and have already
metastasized to the liver by the time CS is diagnosed;
no covert EAS secondary to an islet cell tumour was
encountered in a relevant review (19). Such tumours
are usually functional and co-secrete other biologically
active substances associated with characteristic clinical
syndromes, and CS is only occasionally the main com-
plaint on presentation (19).

Positron emission tomography (PET) and PET-
CT have been proposed as potential imaging tech-
niques for endocrine oncology. However, in a small
published series, PET failed to detect tumours that
were occult to traditional CT/MRI (47). Therefore in
patients with EAS, PET remains a complementary
imaging tool, for use only when other imaging tech-
niques fail to characterize the ACTH-secreting
tumour.

Whole body catheterization studies (selective
venous sampling from suspected sources of ectopic
ACTH secretion) is technically difficult and of limited
overall value in revealing unsuspected lesions
(12,19,48). As for dynamic testing, a single imaging
study may give a false positive and it is therefore
strongly recommended that CT, MRI, octreotide
scanning (and perhaps in the future PET scans) are
used together to localize the source of ectopic ACTH.
Again, EAS is a condition requiring the collaboration
of experts in a multi-disciplinary approach, preferably
with a pre-defined protocol.

MANAGEMENT OF EAS

Once a single source has been located, the optimal
management is surgical excision. Based on recently
published series this can be achieved with a curative
intent in up to 40% of patients with EAS, and is asso-
ciated with complete remission in more than 80% of
cases (9). There is a trend towards an increase in the
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proportion of patients cured of EAS: the 2001 Mayo
Clinic series reports 12% curative resection, while the
2005 series at the NIH achieved 29% (16). Although
these figures may reflect differences in the prevalence
of aggressive and disseminated tumours, awareness of
the condition allows earlier diagnosis and a better out-
come. It is essential that all patients with EAS receive
treatment with one or more adrenolytics to restore
eucortisolaemia as soon as the preliminary dynamic
tests are completed. Ketoconazole and metyrapone are
preferred for their efficacy and safety. Metyrapone is
generally the first drug used, due to its rapid thera-
peutic onset. Treatment with glucocorticoid synthesis
inhibitors should ideally be commenced prior to cyto-
toxic chemotherapy (8), but the dose may soon
require titration or the addition of an adequate steroid
replacement (block and replace regimen). Somato-
statin and dopamine agonists have been used occa-
sionally with good results, as some ACTH-producing
tumours can express these receptors, but their role
remains that of an adjuvant treatment (49,50).

In the NIH series, infections were present in
51% of patients with EAS. In cases where long-term
drug control of hypercortisolaemia is unsatisfactory or
contraindicated and in women with occult EAS who
wish to become pregnant, bilateral adrenalectomy can
be used to resolve hypercortisolaemia (8). This proce-
dure was required in 37% of our cases and 30% of cases
in the NIH series. Global experience with the less
invasive laparoscopic adrenalectomy has significantly
changed the balance of risks associated with surgery
and provides fast, effective control of hypercortiso-
laemia, especially in patients with aggressive tumours.
Alternatively, when metyrapone and ketoconazole are
ineffective in severely ill adults (51,52) and children
(53), etomidate infusion combined with hydrocorti-
sone therapy can stabilize cortisol levels and is safe for
the short-term preoperative control of severe hyper-
cortisolaemia (10).

Patients with occult EAS sooner or later under-
go adrenalectomy to achieve a biochemical cure, as it
may take up to 10 or 20 years before the source is
identified. These patients need life-long follow-up
with serial imaging studies to detect early tumours
that, albeit of low grade, might be malignant.

Advances in medical and surgical treatments
have improved the overall survival rate of EAS
patients, whose prognosis is however still a function of
the primary tumour histology. In all series, patients
with SCLC had the worst prognosis, usually dying
within 12 months of diagnosis (median 6–8 months).
Patients with bronchial carcinoids had the best prog-

nosis, compared with patients affected by other
tumours with neuroendocrine differentiation. Thymic
tumours and phaeochromocytomas carried an inter-
mediate prognosis. Islet cell tumours and MCT were
aggressive and frequently metastatic at the time of
diagnosis. The presence of metastatic deposits is
another important predictor of overall survival. The
survival of patients with an occult source of ACTH,
but adequate control of hypercortisolaemia, was very
good (9).

CONCLUSIONS AND REMARKS

Approximately 15–20% of patients with endogenous
CS harbour a non-pituitary tumour responsible for
ectopic ACTH secretion. The significant differences
observed in the findings of previously published series
of EAS patients became less marked in the most recent
reports, documenting the syndrome’s universal recog-
nition and a common trend in management and
results (9,11). The first message that can be drawn is
that nearly any neuroendocrine or non-endocrine
tumour, including atypical tumours, may be associated
with EAS. However, bronchial carcinoid tumours are
the commonest cause of EAS, mainly presenting with
classic signs and symptoms of CS. Thymic tumours,
medullary thyroid carcinomas, phaeocromocytomas
and islet cell tumours are the next most frequent
sources of EAS. In advanced tumours, the features of
hypercortisolaemia may be masked by a general dete-
rioration in clinical condition and interpreted as a pro-
gression of the neoplastic disease; failure to recognize
EAS can carry additional morbidity. EAS can occur at
any stage of the disease: as the first presenting symp-
tom or several years after diagnosis. The size of the
tumour does not correlate with the severity of symp-
toms, nor are ACTH levels correlated with its aggres-
siveness. This survey shows that no single endocrine
test — even dynamic and invasive tests — is accurate
enough to distinguish ectopic from pituitary sources of
ACTH hypersecretion in every case. However, there is
a general consensus that the BIPSS, when performed
by a skilled team in referral centres, remains the gold
standard to confirm pituitary ACTH hypersecretion
(although its diagnostic accuracy is lower than previ-
ously thought). In contrast, a single HDDST is insuf-
ficient for differential diagnosis.

Once EAS is suspected, high-resolution cross-
sectional imaging is now the technique of choice, as it
is the best approach to localise the source of ectopic
ACTH. Selective vein catheterization and radionuclide
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imaging are helpful only in selected cases. Rather than
finding the source of EAS, their role is to provide addi-
tional information on the nature of the lesions identi-
fied with cross-sectional imaging.

Recent studies confirm that the combined efforts
of the endocrinologist and expert radiologist enable the
majority of lesions to be identified during initial investi-
gations or at follow-up. In contrast with past unsatisfac-
tory results, a curative surgical attempt should now be
possible in more than 40% of patients with EAS, with
complete remission anticipated in more than 80%.
Alternatively, when adequate control of hypercortiso-
laemia can be achieved with adrenolytic drugs, we sug-
gest a wait-and-see approach, to avoid irreversible pro-
cedures associated with significant morbidity.

In the past, a significant number of patients
with clear biochemical test discrepancies and no radio-
logically evident tumour were considered to have CD
and underwent TSS. We believe that this is no longer
an evidence-based approach: it is necessary to establish
a diagnostic protocol based on recent published data,
modern imaging techniques and a combination of
dynamic tests (4,36) and apply it to EAS patients who
fail to demonstrate a lesion after meticulous investiga-
tions (10). Long-term follow-up may be necessary
before a covert tumour causing EAS becomes
detectable, especially through the ongoing improve-
ment in imagining techniques. There is an ever-
increasing number of EAS case reports in which the
“occult” tumour is eventually found years after bilat-
eral adrenalectomy.

Independently of the cause of EAS, hypercorti-
solaemia must be adequately controlled as soon as the
diagnosis is established. In a conservative approach,
medical treatment can be prolonged for years with
good tolerability while awaiting tumour localization.
Bilateral adrenalectomy is an alternative to long-term
adrenolytic medication in patients with disseminated
tumours or with special needs or contraindications to
these drugs.

Bone fractures, infections, and thrombosis are
serious frequent complications in patients with EAS. In
recent series, long-term survival has been obtained even
in patients with disseminated NETs. CS can occasion-
ally be fulminating; in this case, emergency bilateral
adrenalectomy is the only option. In these patients,
etomidate can be used intravenously to control hyper-
cortisolaemia (51). Finally, whenever surgery is not
curative, a multidisciplinary approach should be adopt-
ed including chemotherapy, radiotherapy, hormone
analogues and/or radionuclide treatment to control
tumour growth and associated symptoms.
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