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ABSTRACT

Ectopic production of CRH by a medullary thyroid carcinoma or its metastases is a rare cause
of ectopic Cushing’s syndrome (ECS). We report a 45-year old male with medullary thyroid
carcinoma (MTC), who, 24 years following the initial diagnosis, presented with clinical and
biochemical evidence of an ACTH dependent Cushing’s syndrome. Rapid deterioration of his
clinical condition and elevated cortisol levels were observed. Computed tomographic imaging of
the abdomen revealed extensive liver metastases. The patient underwent fine needle aspiration
biopsy of a liver lesion and immunohistochemistry showed that the cells expressed calcitonin,
carcino-embryonic antigen and synaptophysin. Further analysis revealed that the material also
expressed CRH. This is an unusual case of a CRH-secreting liver metastasis from a medullary
thyroid carcinoma 24 years after the initial diagnosis of MTC.

Key words: Ectopic Cushing’s syndrome, Medullary cancer

PATIENT’S DESCRIPTION

A 45-year old man was admitted to the Endocrine
Unit in April 2005 complaining of fatigue and leg
weakness of two weeks duration. Clinical examination
revealed a moon face, proximal myopathy, edema of
the lower extremities and mild hypertension.

Laboratory investigations at that time demon-
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strated fasting blood glucose of 11.1 mmol/L (normal:
4.2-6.4 mmol/L), potassium of 2 mmol/L (normal:
3.5-5.0 mmol/L), total bilirubin of 51 pumol/L (normal:
3-17 umol/L) and impaired liver function tests.

The patient had a past history of medullary thyroid
carcinoma (MTC) diagnosed 24 years previously. He
was first operated on in 1981 (total thyroidectomy and
removal of an affected lymph node of the right neck).
He was re-operated on in 1990 and also in 1993 (for
lymph nodes dissection of the right neck). Genetic
testing (PCR amplification and direct sequencing)
did not disclose RET mutations. The family history
was negative for MTC and other NET tumors as
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well as for other chronic diseases. It was assumed
that the patient had a sporadic MTC. Because of
residual disease and biochemical deterioration, the
patient received chemotherapy with paraplatin and
etoposide (8 cycles) in 1996. During close follow-up,
abdominal computed tomography (CT) did not show
any pathology in the liver or pancreas. Whole body
scans with '''In-[D-Phe]-DTPA-octreotide and ['*'I]-
metaiodobenzylguanidine (MIBG) were also negative.
n-[D-Phe]-DTPA-octreotide scan were positive in
1999 and MIBG scan in 2001, both indicating tracer
activity in the hilum of the left lung. Thorax CT in
2000 indicated the presence of small metastatic lung
lesions in both lungs. Between 1999-2001, the patient
received therapy with long-acting somatostatin ana-
logues for the control of symptoms (mainly flushing).
In 2002, when MIBG treatment became available in
our hospital, the patient received therapy with two
doses of MIBG (total dose of 300 mCi). Post thera-
peutic scan carried out after the first and second dose
showed uptake in the hilum of the left lung. In the
2m post therapeutic scan the uptake was significantly
lower than in the 1% post therapeutic scan or in the
diagnostic scan of 2001. Calcitonin levels remained
elevated, despite treatment, ranging from 1000 to
1500 ng/L (normal: below 10 ng/L).

Despite lack of biochemical improvement, the
patient had been kept in good general condition
until April 2005, when he started complaining of
persistent muscle weakness. Because of the clinical
manifestations of severe proximal myopathy and
hypokalemia, which could not be attributed to his
cancer (lack of diarrhea or vomiting), the existence
of a second pathology, such as Cushing’s syndrome,
was suspected. Hormonal analysis revealed elevated
serum morning cortisol 1504 nmol/L (normal: 150-650
nmol/L) and plasma ACTH of 81 pmol/L (normal:
2-11.5 pmol/L). Chromoganin A was mildly elevated
(5.6 ng/ml, normal: 1.5-5 ng/ml). Overnight adminis-
tration of 8§ mg of dexamethasone did not suppress
cortisol levels, which remained elevated at 765 nmol/L
on the following morning sample.

A pituitary magnetic resonance imaging (MRI) was
normal. An abdominal CT showed normal adrenals,
but multiple liver lesions. As the diagnosis of ectopic
Cushing’s syndrome (ECS) was raised, the parallel
evolution of hypercortisolemia and growth of liver

lesions implied that ECS was caused by the hepatic
lesions (most likely metastastic). The patient under-
went biopsy of the larger liver mass. Immunohisto-
chemistry showed that the cells expressed calcitonin,
carcino-embryonic antigen (CEA) and synaptophysin,
suggestive of a hepatic metastasis from the known
MTC (Figure 1). Material from the biopsy, also
examined by immunohistochemistry, showed strong
reactivity for CRH (Figure 2), while immunostains
were negative for ACTH.

The patient was started on metyrapone (250 mg
3 times daily), potassium supplements, insulin and
low-weight heparin. Unfortunately, he could not toler-

Figure 1. Liver metastasis of MTC composed of solid nests. The
medium-sized tumor cells harbor ovoid, moderate hyperchro-
matic nuclei, focally with conspicuous nucleolus (H&e 20X).
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Figure 2. The cells cluster of metastatic MTC show strong im-
munoreactivity for CRH (Immunostain 20X).
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ate a higher metyrapone dose. The patient’s clinical
condition deteriorated and he refused any further
treatment. He left the hospital and died at home three
months later. Autopsy was not performed.

METHODS

ACTH was polyclonal, dilution 1:2000, provided
by the NHPP (National Hormone Pituitary Program).
ACTH-secreting adenomas were used as positive
controls.

CRH was polyclonal, dilution 1:100, provided by
Peninsula Lab, Belmont CA. Ectopic CRH-secreting
endocrine tumors of the lung were used as positive
controls. All tissue control samples were retrieved
from the files of the Department of Pathology and
Pituitary Tumor Reference Center, G. Gennimatas,
Athens General Hospital.

DISCUSSION

MTC may be associated with a variety of humor-
ally mediated syndromes. Clinical manifestation of
ECS is a rare event in patients with MTC, seen in
0.6% of patients,' and has been described in sporadic
and familial cases. Among patients with ECS, MTC
represents 2.2-7.5% of cases.'” The clinical course
of the disease is usually short and the prognosis un-
favorable, although survival depends on the type of
the initial tumor.? Diagnosis is, in some cases, very
difficult and ECS is confirmed by a combination of
tests and imaging modalities.? The diagnosis is based
on hypercortisolism with normal or elevated levels of
plasma ACTH, usually not suppressible by high doses
of dexamethasone, and absence of other known causes
of CS (as pituitary adenoma).* Since there is no single
accurate test for the differential diagnosis of ACTH
dependent CS, a variety of diagnostic algorithms
have been used.** Immunohistochemistry and in situ
detection of ACTH and/or CRH mRNA may prove
helpful in some cases, although production of ACTH
precursors by extrapituitary tumors may cause negative
immunostains.® In our case, the metastatic deposits
were conclusively positive for calcitonin, CEA and
synaptophysin, results in keeping with the diagnostic
criteria of MTC according to the recent WHO clas-
sification.” CRH expression was also demonstrated

in the metastatic liver lesions. We did not measure
plasma CRH, which is elevated in cases of ectopic
CRH secretion,? as this estimation was not available
at our hospital. Imaging did not demonstrate pituitary
and adrenal hyperplasia in this patient, as expected,
and this probably relates to: a) the fact that imaging
took place early in the course of disease and b) the
rapid course of ECS in this patient.

Symptoms in patients with ECS may slightly dif-
fer between patients with small-cell carcinomas and
those with neuroendocrine tumors.” In the latter
group, weakness, myopathy, hypertension along
with hyperglycemia and hypokalemia appear in most
patients,’ as was also observed in our patient. Since
hypercortisolemia rapidly deteriorates the clinical
condition of the patient, it is very important to restore
eucortisolemia as soon as possible.

In most cases, MTC diagnosis precedes that of
ECS.* As tumors acquire the ability to produce ACTH
and/or CRH at different stages of the disease, variable
periods have been reported between the onset of MTC
and ECS. The site of ACTH and/or CRH production
may be the primary tumor' or its metastases.'' In our
case, the patient developed ECS 24 years after the
diagnosis of MTC. To our knowledge, there is only
one other report of a patient with a MTC developing
ECS 24 years after the diagnosis of cancer,* which
was, however, of uncertain immunohistochemical
confirmation. Immunostaining for ACTH/CRH in
the initial thyroid tumor of our patient was not pos-
sible, since thyroidectomy was performed in 1981 and
malignant thyroid tissue was not available.

The optimal therapy for Cushing’s caused by extra-
adrenal tumors is the surgical removal of the tumor,
although in many cases this is not visible. Adrenolytic
medications and bilateral adrenalectomy (nowadays
laparoscopic adrenalectomy) have been used to control
hypercortisolemia.'? In our case, the patient refused
to be treated medically or surgically.

In our patient, the exact cause of death is not
known, since he left the hospital against medical
advice and died at home. In this group of patients,
infections and thrombotic episodes are frequent
causes of death.*"3

In conclusion, this case illustrates the rare appear-
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ance of ECS in a patient with MTC 24 years after
the initial diagnosis, caused by a CRH secreting liver
metastasis. To our knowledge, such a long interval
between MTC diagnosis and onset of ECS from a
metastasis expressing CRH is unique.
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