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Abstract

Cushing’s syndrome is one of the most challenging
topics in endocrinology. Until recently, the differential
diagnosis of Cushing’s disease from ectopic ACTH
production posed particular problems. Misdiagnosis may
occur, as exemplified by the accompanying case report. This
bas now been largely resolved by the technique of inferior
petrosal sinus sampling. The localisation and management
of tumours ectopically producing ACTH, however, remains
a difficult problem. Both anatomical and functional
imaging techniques are required for tumour localisation.
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Case report

A case report of ectopic ACH
produci ng carci noi d tunmour m s-di agnosed
as Nel son’ s syndrone

A 46-year-ol d nal e was admtted under
the neurosurgeons for a deconpressive
| am nect ony. An endocrine opinion was
sought in view of a previous diagnosis of
Nel son’ s syndr one.

The patient originally presented in the
md-1980s with weight gain, proxinal
nyopathy and increasing lethargy. The
di agnosi s of Qushing's syndrone was nade.
An MR scan of the pituitary was reported
as being nornal. The patient was initially
treated with netyrapone and 12 nonths

| ater he under went bi | ateral
adrenal ectony. Following this, he was
mai ntained on standard repl acenent
therapy. He later developed sone skin

pignentation and was di agnosed as having
Nel son’ s syndrome. Wien he was revi ened
on the neurosurgical ward he was noted to
be slightly pignented. He said that his skin
pi gnentation had renai ned unchanged for a
nunber of years. He was not Qushingoi d.
Investigations denmonstrated a 9 AM
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corti sol of < 30 nmol/L. Serum
Adr enocorticotrophic hormone (ACTH)
was 134 ng/L (nornal <35). MR scan of
the pituitary was nornmal. Inferior
petrosal sinus sanpling wth G- failed to
denonstrate a gradient, thereby excludi ng
apituitary source for ACTH. Pentetreotide
scan denonstrated strongly positive
uptake to the left of the mid-line in the
thorax. FET scan was also positive at the
same location. Both M and high
resolution CT scans of the chest failed to
localise the tumour. Selective venous
sanpling was |ikewise unhelpful.
Bronchoscopy failed to denonstrate an
endobronchi al |esion. These data were felt
to be consistent wth a bronchial carcinoid
tunour producing ACTH The patient
underwent surgery and a 2.5 cmcarcinoi d
tunour was resected fromthe left hilum

The tunour was positively identified at
surgery followng the preoperative
injection of *'In-labelled octreotide.

| munocyt ochemi stry confirnmed that this
was an ACTH producing tunour. Post-
operative 9 AM serum ACTH renai ned
elevated at 60 ng/L. Repeat pentetreotide
and PET scans confirned the presence of
residual tumour. The patient has now
under gone post - operati ve radi ot her apy.

Discussion

The termectopi c was first suggested by
Lidde® inthe md 1960's as a termfor
hornones secreted by tissues other than
those normally responsible for their
production. Prior to this Brown had
reported the first case of ectopic ACTH in
1928 in a patient who had Qushing s
syndrone with bilateral adrenal cortical
hyperpl asia and at post nortemwas found
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to have a small cell carcinoma of the lung.®
ACHitself was first isolated and characterised
over 50 years ago by Kendall, Hench and
Rei chstein, for which they won the Nobel Prize
in Physiol ogy and Medicine. *

In common with other ectopic hornone
production, the diagnosis of ectopic ACTH
producti on depends on a nunber of criteria’

1 There is an association of the tunour wth an
endocri ne syndrone

2 Bven though the endocri ne syndrone nay not
be clinically apparent there is an el evated or

i nappropriately raised |level of the hornone
3 Renoval or suppression of the tumour

induces a regression of the endocri nopat hy

and a reduction in the plasna hornone | evel

4 The clinical pictureis unaffected by renoval
of the organ that nornally secretes the
hor none

5 The hornmone | evel is higher in venous bl ood
draining the tunour than in the arterial
bl ood supplying it

6. Extraction or inmunocytochenmcal analysis
shows a hi gher concentration of the hornone
in the tunour than in the surroundi ng non-

¢ Small cell carcinoma
of the lung
Bronchial carcinoid
Thymic carcinoid’
Islet cell pancreatic tumours®
Phaeochromocytoma’
Medullary carcinoma of the thyroid®™
Breast carcinoma *"
Tracheal carcinoma *"
Gastric carcinoma *"
lleal carcinoma **
Appendicular carcinoid *"
Colonic carcinoma *'
Ovarian carcinoma *
Prostatic carcinoma **
Carcinoma of the
cervix *"*
¢ Small cell carcinoma
of the vagina **
e Paraganglinoma **'
¢ Melanoma **
¢ Others** (include nasopharyngeal carcinoma and
salivary gland adenoid cystic carcinoma)

(Lung tumors represent
up to 50% of cases)

* - less common, ** - very rare
Table 1. Types of neoplasm associated with ectopic ACTH
production

i nvol ved ti ssue
7. In witro, the tunour cells
specifically identifiabl e hornone
8 Oh nR\A testing of tunour tissue there is
evidence that the tumour is producing the
hor none
Ectopi ¢ ACTH secreting tunours outside of
the pituitary are enbryologically of
neuroectodernal in origin wth the ACTH they

synt hesi se

produce immunologically identical to the
natural o' **ACTH Ectopic ACTH production is
the most common paraneopl astic hornonal
syndrone and it leads to a well-defined clinical
picture® with between 10 to 20%off all cases
of endogenous CQushing's syndrome being
attributable to ectopic ACTH production. There
isa3lnmletofemale distribution. It is nost
often produced froma bronchial carci nona but
nay be produced from nany neopl astic | esions
(see Table 1)

Patients nmay present wth the synptons of
the underlying nalignancy and the di sease nay
progress so fast that they nay not develop all of
the classical signs of Qushing's syndrone as
denonstrated by our patient. It is only rarely
that Qushing's syndrone is the initial
nani festation of the underlying neopl asm but
occasional |y the ectopic production is a result
of a relatively slow growng benign tumour —
usual |y a bronchial carcinoid. Ectopic ACIH is
often associated initially wth a persistent and
profound hypokal aemic alkalosis (K'<3.2
mol /1, HCG3 >30 nmmol /1) the hypokal aem a
due to the mneralocorticoid activity of the

cortisol, corti cost erone and 11
deoxycorticisterone that nay al so be present.
Qcasionally there is an abnornality of the
corti sol deactivating enzyne, 113

hydr oxyst eroi d dehydrogenase aggravating the
probl em *° There is also an associated hyper
pigmentation wth weight 1oss, polyuria,
pol ydi psia, nuscle weakness and wasting.
Hypokal aema is extrenely rare in Qushing s
di sease and nay only be seen in very aggressive
Ccases.

The rmechanism of ectopic hornone
production has yet to be fully elucidated, but
probably involves the ‘de-differentiation’ of
tunour cells with an activation and ultinate
expression of the genes that are responsible for
pr o- opi onel anocortin production. Mny non-
pituitary cell lines are capable of producing
this polypeptide but depending on where the
lesion is often dictates what hornone is
produced, with bronchial tumours nore |ikely
to produce ACTH islet cell tunours produce
insulin, gastrin, vasopressin, gl ucagon, BHOG
o- or - MH calcitonin or a-feto protein. It
is for this reason that these hornones shoul d
al so be screened for when searching for the site
of the tunour.

If Qushing's syndrone is suspected then the
course of investigations should include
investigations to show the loss of nornal
circadian rhythm wth inappropriately high
mdnight cortisol and ACIH levels and an
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Ectopic ACTH Cushing’s Disease
(% of cases) (% of cases)

Hypokalaemia
(K+ <3.2 mmol/l) 1001 10
Diabetes mellitus 78 38
Dexamethasone
8 mg/day
(no suppression) 89 22
No response to
metyrapone 50 36
CRH test excessive
response 0 >90

TThis is true for small cell carcinama of the lung, but K+ may be
normal for bronchical carcinoid.

Table 2. Response to tests used to differentiate ectopic ACTH
secretion from Pituitary dependant Cushing’s disease

elevated 24 hour urinary free cortisol. Qe
this has been established, nost investigators
agree wth the use of low and high dose
dexanet hosone suppression tests (DST). 80%
of pituitary adenonas are suppressed by over
50% by the high dose DST. Failure of
suppression wth the high dose DST in ACIH
dependant disease is highly suggestive of ectopic
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