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Introduction
Cushing syndrome occurs due to excess glucocorticoid exposure 

with endogenous causes includes cortisol-producing adrenal tumour, 
excess secretion of adrenocorticotrophic hormone (ACTH) from a 
pituitary tumour (Cushing’s disease); or an ectopic ACTH-producing 
tumour [1]. Ectopic ACTH production accounts for around 20% of 
ACTH-dependent Cushing syndrome and around 10% of all types 
of Cushing syndrome [2]. Various tumours can cause ectopic ACTH 
production, especially those of neuroendocrine cell origin, which are 
part of amine precursor uptake and decarboxylation (APUD) system 
[3]. The most common diseases that cause ectopic ACTH syndrome 
are Endobronchi¬al carcinoid tumors and Small cell lung cancer and 
rarely, Medullary carcinoma thyroid (MTC) [4]. MTC is a rare disease with 
incidence of 3% amongst all thyroid cancer and out of these approximately 
0.6% of patients suffer from ectopic ACTH syndrome [5,6].

Case Report
A 28 years old woman presented with goiter of two years duration 

with rapid progression over preceding four months. She noticed skin 
and mucosal pigmentation over last one year with difficulty in getting 
up from squatting position. She also gave history of nocturnal cough, 
watery diarrhea, oligo-hypomenorrheoa with loss of weight for last 6 
months. She was non-diabetic and non-hypertensive. On examination, 
she was thin built with BMI of 18.1kg/m2. She has hyperpigmentation 
over knuckles (Figure 1), oral mucosa and previous caesarean scar with 
abdominal striae. She also had a large multinodular goiter involving 
both lobes of thyroid with retrosternal extension and left lateral cervical 
lymphadenopathy (Figure 2). She has proximal myopathy with grade 4 
power in bilateral lower limbs. 

On investigation, She was biochemically Euthyroid with TSH 
value of 4.85mIU/L. Fine needle aspiration cytology was suggestive of 
Medullary carcinoma thyroid with serum calcitonin value more than 
20000pg/ml. Contrast-Enhanced Computed Tomography (CECT) 
neck and thorax revealed, heterogeneously enhancing lesion in left lobe 
of thyroid with extension in to thorax up to bifurcation of carina with 
large lymph nodal mass on left side, and multiple sub-pleural nodules. 
Due to financial constrains and apparently sporadic nature, RET gene 
mutation analysis was not performed. Overnight Dexamethasone 
test (464 nmol/L) and 24 hrs urinary free cortisol (273mcg/24Hrs) 
showed endogenous hypercortisolism which was confirmed with Low 
dose Dexamethasone test( 607nmol/L).11 pm and 8 am serum ACTH 
values 72 pg/ml & 78pg/ml respectively (>22 pg/ml suggests ACTH 
dependence) along with High dose Dexamethasone test (601 nmol/L) 
suggests presence of ectopic source of ACTH. So, with the possibility 

of ectopic ACTH production from MTC patient underwent total 
thyroidectomy with central and left modified lateral neck dissection. 
As left lobe was extending into the posterior mediastinum below the 
arch of aorta, strenotomy was performed for tumour resection. In 
postoperative period, patient received stress doses of corticosteroids in 
view of suppressed Hypothalamic Pituitary Adrenal axis (HPA). Final 
histopathology was MTC which was positive for calcitonin and ACTH 
on immunohistochemistry (Figure 3), confirming diagnosis of ectopic 
ACTH secretion. After three months follow up, there was partial 
resolution of skin hyperpigmentation, she was cured of diarrhea and 
menstrual irregularity. Proximal myopathy had improved though HPA 
was still suppressed and she was still on replacement doses of steroid. 
ACTH value is <5 pg/ml with drop in serum calcitonin value to 4010 
pg/ml/. In literature, 30% to 80% of the patients’ inspite of curative 
surgery still show Persistent hypercalcitoneamia and advanced tumor 
stage is one of the key factor [5,7].

Abstract
Ectopic Cushing syndrome from medullary carcinoma thyroid is a rare entity. Lack of typical Cushing features and 

rarity of association between the two disease spectrums make diagnosis more challenging. We report a case of a 28 
years old woman who showed ectopic ACTH production from medullary carcinoma thyroid. High index of suspicion and 
curative surgery if feasible should be the aim while managing this rare entity.

Figure 1: Darkening of knuckles.
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Discussion
Various benign and malignant tumors are associated with ectopic 

ACTH syndrome (EAS) includes small cell carcinoma of lung, carcinoid 
tumors (lungs, thymus, gastrointestinal tract), islet cell tumors, 
pheochromocytoma, medullary carcinoma thyroid (MTC), and 
various miscellaneous tumors like paragangliomas etc [4]. Amongst 
patients with ectopic Cushing syndrome (ECS), MTC represents 2.2-
7.5% of the total cases; however MTC with clinical manifestation of 
ECS is rare and seen in 0.6% of patients, and has been described in 
sporadic and familial cases6. In our tertiary care center, out of 115 
cases of MTC operated so far only one patient (0.87%) presented with 
ectopic Cushing syndrome.

The definitive diagnostic criteria for EAS requires biochemical 
diagnosis of Cushing syndrome along with reversal of the clinical 
picture after resection of the tumour and/or demonstration of ACTH 
immunohistochemical staining in the tumor tissue or in metastatic 
deposits, and/ or complete/ partial resolution of the hypercortisolaemia 
after  tumor removal/ debulking [8]. Our patient showed positive 
ACTH staining on thyroidectomy specimen along with complete 
resolution of hypercortisolaemia, confirming diagnosis of ectopic 
ACTH production.

Another important aspect is time gap between the onset of primary 
tumor and ECS. Most of these tumors acquire the ability to produce 
ACTH /CRH at different stages of the disease. In our patient, duration 

between tumor and onset of Cushing symptom was six months; 
however,

Variable duration between onset of ECS and MTC has been 
reported, can be detected before or up to 20 years after MTC is 
diagnosed [9]. Barbosa et al, reported that among 1640 MTC patients, 
13 developed EAS. Cushing syndrome revealed MTC in three cases and 
followed the diagnosis of MTC by an average of 34.5 months in the 
others [6].

Presence of ACTH staining on thyroid tissue was confirmatory 
of ectopic ACTH production like in our patient; however, failure to 
identify ACTH by immunostaining in the MTC and its metastases 
has also been reported [10]. That can possibly be due to aberrant 
processing of the proopiomelanocortin (POMC) molecule, leading 
to production of a biologically active form of ACTH which cannot be 
detected by current IHC techniques. So measuring POMC mRNA by 
in situ hybridization in these cases is very helpful in confirming the 
source of ectopic ACTH production [11].

Apart from primary tumor, untreated hypercortisolism alone 
can be fatal. If a single source of ectopic ACTH production has been 
located, the optimal management is surgical excision. There is a trend 
towards an increase in the proportion of patients cured of EAS: the 
2001 Mayo Clinic series reported 12% curative resection, while the 
2005 series at the NIH achieved 29% curative resections [12]. Other 
treatment options are tyrosin kinase inhibitors and inhibitors of 
cortisol production like ketoconazole and mitotane . In inoperable 
or metatstatic cases bilateral adrenalectomy can be considered as an 
option for control of hypercortisolism.

Prognosis of these patients depends on the index stage of primary 
tumor and adequacy of surgery, so patients with early tumor stage and 
curative surgery carry better prognosis. These patients need to follow 
up with basal or stimulated cortisol to assess the recovery of HPA axis 
along with serum calcitonin (tumour marker for MTC). 

Unlike classical Cushing syndrome, in ectopic Cushing syndrome 
hyperpigmentation, weight loss, myopathy, and glucose intolerance 
are prominent symptoms. So careful examination and high index of 
suspicion is the key to diagnosis and appropriate treatment.

Learning points
•	 High index of suspicion is required to make diagnosis of Ectopic 

Cushing syndrome

•	 Surgical removal of ectopic source should be the aim if feasible
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Figure 2: Goiter.

Figure 3: IHC showing positive staining with ACTH. 
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