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ABSTRACT

Medullary thyroid carcinoma is a rare malignancy. We report a case of Medullary thyroid carcinoma in a 56-year-old male
patient. Patient presented with lower limb paresis and severe hypokalemia. Cushing’s syndrome is a rare complication of
Medullary thyroid carcinoma [MTC] and is due to ectopic Adrenocorticotropic [ACTH] secretion by tumor cells. Cushing’s
syndrome presents a challenging diagnostic and management issue in patients with MTC. Entire clinical history, laboratory

investigations, microscopic pictures are discussed in detail.
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INTRODUCTION

Medullary thyroid carcinoma (MTC) is a neuroendocrine
tumor derived from C cells that is responsible for approxi-
mately 5% of the gland malignancies, and most of them oc-
cur sporadically.! Majority of sporadic MTC patients will
present with a palpable thyroid nodule, at which point ap-
proximately 75% of these patients would already develop
cervical and 10% distant metastases.? The diagnosis is usu-
ally confirmed by a fine needle aspiration. After diagnosis
of MTC has been established, measurement of serum calci-
tonin, carcinoembryonic antigen (CEA), genetic testing for
germline RET mutations, and biochemical evaluation for
coexisting tumors, especially pheochromocytoma should
follow.? Measurement of calcitonin and CEA levels is used
to determine a preoperative baseline and therapeutic re-
sponse.* The first-line treatment for MTC is a surgical re-
section. Unfortunately, patients with metastatic MTC dis-
ease at diagnosis are rarely cured by surgery. A review by
Barbosa and co-workers found only 0.7% of patients with
MTC develops Ectopic Cushing’s syndrome [ECS], while
MTC accounts for approximately 2.2—7.5% of patients with
ectopic ACTH.> Ectopic Cushing’s Syndrome from MTC is
associated with significant morbidity and mortality, as sec-
ondary complications of hypercortisolism account for 50%
of the mortality in MTC.

CASE REPORT

A 56 year old male patient, known case of diabetic since 2
years, who was initially on Oral hypoglycemic drugs [OHA]
shifted to insulin 1 month back in view of uncontrolled gly-
cemia with history of using ayurvedic treatment for diabe-
tes, presented to a private institute with severe hypokalemia
, progressive bilateral lowerlimb weakness since 3 months
without any Central nervous system|[CNS] involvement.
During physical examination hard papable thyroid nodule
with significant knuckle and palmar crease pigmentation
was noted. Thyroid ultrasonography, FNAC, CECT, Low
dose and high dose Dexamethasone suppression test were

performed. Thyroid ultrasound reported as TIRADS-5
nodule and FNAC was inconclusive and planned to repeat.
CECT showed features of thyroid malignancy with ret-
rosternal extension. Ectopic aetiology of ACTH secretion
was suggested in dexamethasone suppression test.

A fine-needle aspiration biopsy (FNAB) of the thyroid
swelling performed in our institute showed abundant pleo-
morphic cells arranged in clusters and discretely with round
and hyperchromatic nuclei, coarse chromatin, and occa-
sional nuclear inclusions were identified. These cells ranged
in shape from plasmacytoid to fusiform, had abundant cy-
toplasm with nuclear moulding and overlapping. Binucle-
ated cells are also seen. A pinkish, glassy material was ob-
served occasionally against a haemorrhagic background.
[Fig 2]

Gross findings: Received total thyroidectomy specimen
measuring 7X3X2 cms. Cut section is solid, firm, and en-
capsulated with gray white to yellowish cut surface. [Fig 1]

Microscopic findings: Microscopically, tumor cells arranged
in sheets, islands, lobules and cribriform pattern. Individual
cells show round to oval nuclei with stippled nuclear chro-
matin and scanty cytoplasm. Extensive areas of amyloid
material seen along with lymphoplasmacytic infiltration [Fig
3]. Metastasis to contiguous lymphnodes is also noted. Am-
yloid stained with congo red stain showed salmon pink col-
our. Under polarised light amyloid stained with congo red
showed apple green birefringence. The patient expired 2
weeks after the surgery.

DISCUSSION

MTC is a rare malignancy that accounts for approximately
5-10% of all thyroid cancers .” The majority of MTCs are
sporadic; however, 25% of the patients have familial endo-
crine syndromes associated with RET proto-oncogene mu-
tation. While RET gene mutation is responsible for major-
ity of familial M'TC cases, 50% of sporadic MTC cases have
somatic
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RET mutation in the tumor tissue .> Majority of sporadic
MTC patients will present with a palpable thyroid nodule,
at which point approximately 75% of these patients would
already develop cervical and 10% distant metastases .2 MTC
is usually diagnosed with fine-needle aspiration, and MTC
tumour-specific biomarkers such as calcitonin and carci-
noembryonic antigen (CEA) increase testing sensitivity.

Neuroendocrine tumors release calcitonin, calcitonin-gene
related peptide, biogenic amines, and sometimes other ac-
tive substances like ACTH, causing systemic symptoms.
Ectopic ACTH secretion by a nonpituitary tumor leads to
Cushing’s syndrome, which is most commonly caused by
corticotropin secreting pituitaty tumor. Production of
ACTH by MTC metastases is a rare occurrence and repre-
sents only about 5—10% of ECS.? The time between MTC
diagnosis and ECS presentation can vary, with some declar-
ing themselves even before MTC diagnosis, and others over
20 years after.!%!! Likewise, cancers such as small cell lung,
thymic, pulmonary, pancreatic carcinoid tumours, and phe-
ochromocytomas have the potential to produce ectopic

ACTH."?

In a retrospective study that included 1,640 adult patients
with MTC, Barbosa et al. have described ectopic MTC-
related Cushing syndrome in 10 cases, most of them of
male gender, as the case presented here and in other re-
ports.!31* Management of Cushing’s syndrome in MTC is
crucial as secondary complications of hypercortisolism ac-
count for 50% of the mortality in MTC with ectopic Cush-
ing’s syndrome.¢

The typical medullary carcinoma may be microscopically
circumscribed or more likely will be freely infiltrating into
the surrounding thyroid. The pattern of growth is of tumor
cells arranged in nests separated by varying amounts of
stroma. The tumor nests are composed of round, oval, or
spindle-shaped cells; there often is isolated cellular pleo-
morphism or even multinucleated cells. The nuclei ate uni-
form, the nuclear-to-cytoplasmic ratio is low. Intranuclear
cytoplasmic inclusions are commonly noted. Mitotic figures
can be seen. The tumor stroma characteristically contains
amyloid, although this is not necessary for the diagnosis;
approximately 25% of medullary carcinomas do not con-
tain amyloid. The amyloid is most likely derived from pre-
calcitonin and, indeed, immunohistochemical stains for cal-
citonin often stain the amyloid. Calcifications in areas of
amyloid deposition are characteristically present. The tu-
mors commonly invade lymphatics and veins.!®

Several medullary carcinoma variants have been described.
In the papillary variant, a papillary or pseudopapillary
growth pattern is identified. The pseudopapillary variant is
more common and probably results from fixation artifact.!®
The true papillary variant is extremely rare and needs to be
differentiated from typical PTC; nuclear morphology is the
most important distinguishing feature. The follicular vari-
ant is characterized by the presence of follicles, glands, or
tubules. Care must be rendered to determine that the follic-
ular structures are not just entrapped normal thyroid within
the lesion.!?

The small cell variant of medullary carcinoma has also been
described.!> The giant cell variant is rare and is character-
ized by large atypical cells admixed with areas of typical me-
dullary carcinoma.!®

The clear cell variant is a rare form of medullary carcinoma
and is characterized by cells with abundant clear cyto-
plasm.!> Other variants of medullary carcinoma include on-
cocytic and squamous variants.!3

Immunohistochemically, the tumor cells are reactive for ep-
ithelial markers such as keratin; general thyroid markers
such as TTF-1; panendocrine markers such as NSE; chro-
mogranin A, B, and C (the latter also known as secre-
togranin II); synaptophysin; opioid peptides; and — most
important — the specific product of C cells, i.e., calcitonin.
They are also consistently positive for CEA and generally
negative for thyroglobulin. Other products that have been
detected in medullary carcinoma include somatostatin,
adrenocorticotropic hormone (ACTH), calcitonin gene-re-
lated peptide, serotonin, melanocyte-stimulating hormone
(MSH), prostaglandins, bombesin, gastrin-releasing pep-
tide, substance P, I.-dopa decarboxylase, histaminase, glu-
cagon, insulin, human chorionic gonadotropin, the pol-
ysialic acid of the neural cell adhesion molecule, galectin-3,
hepatocyte growth factor and its receptor, matrix metallo-
proteinases, prohormone convertases, and progesterone re-
ceptors (but virtually no estrogen receptors). Medullary car-
cinoma cells also express BCL2 and MYC, but not BAX or
p53.16 In the present case Immunohistochemistry is not
done due to fianancial constraints of the patient.

Management is often delayed due to difficulties in establish-
ing a diagnosis. Historically, management was limited to
debulking metastatic disease and anti-adrenal therapies in-
cluding medical therapy with ketoconazole, mitotane and
metyrapone. Surgical intervention with bilateral adrenalec-
tomy can be offered to some patients, but is a complex pro-
cedure in the setting of metastatic MTC. More recently, sys-
temic therapy with Tyrosine kinase inhibitor’s[TKIs] offers
a further management strategy for disease control of meta-
static, unresectable disease or progressive, metastatic dis-
ease.’

CONCLUSION

Ectopic ACTH Secreting medullary thyroid carcinoma is
very rare and this case is presented in view of its rarity.

Fig 1: Cut section of gross picture is solid, firm, and
encapsulated with gray white to yellow colour.
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Fig 2: 10x40 ,H&E stained FNAC picture shows
plasmacytoid cells arranged discretely, a few with nu-
clear inclusions.

Fig 3: 10X40 H&E stained slide shows small cells ar-
ranged in cribriform pattern, along with amyloid.

REFERENCES

1. Hoff AO, Hoff PM. Medullaty thyroid carcinoma. Hematol Oncol
Clin North Am. 2007 Jun;21((3)):475-88.

2. J. F. Moley, “Medullary thyroid carcinoma: management of lymph
node metastases,” Journal of the National Comprehensive Cancer
Network, vol. 8, no. 5, pp. 549-556, 2010.

3. S. A. Wells, S. L. Asa, H. Dralle et al., “Revised American thyroid

association guidelines for the management of medullary thyroid car-
cinoma,” Thyroid, vol. 25, no. 6, pp. 567-610, 2015.

10.

11.

12.

13.

14.

15.

16.

R. Cohen, J. Campos, M. C. Salaiin et al., “Preoperative calcitonin
levels are predictive of tumor size and postoperative calcitonin nor-
malization in medullary thyroid carcinoma,” The Journal of Clinical
Endocrinology & Metabolism, vol. 85, no. 2, p. 919, 2000.

S. L. Barbosa, P. Rodien, S. Leboulleux et al., “Endoctines ectopic
adrenocorticotropic hormone—syndrome in medullary carcinoma
of the thyroid: a retrospective analysis and review of the literature,”

Thyroid, vol. 15, no. 6, pp. 618-623, 2005.

A. A. Nella, M. B. Lodish, E. Fox et al., “Vandetanib successfully
controls medullary thyroid cancer-related Cushing syndrome in an
adolescent patient,” Journal of Clinical Endocrinology and Metabo-
lism, vol. 99, pp. 3055-3059, 2014.

Mackenzie EJ, Mortimer RH. 2004. 6: Thyroid nodules and thyroid
cancer. Medical Journal of Australia 180 242-247.

Bhanot P, Yang J, Schnadig V], Logrofio R. 2007. Role of FNA
cytology and immunochemistry in the diagnosis and management of
medullary thyroid carcinoma: report of six cases and review of
the literature. Diagnostic Cytopathology 35 285-292.

M. Boscaro and G. Arnaldi, “Approach to the patient with possible
Cushing’s syndrome,” e Journal of Clinical Endocrinology & Metab-
olism, vol. 94, no. 9, pp. 3121-3131, 2009.

L. Matheny, J. Wilson, and H. Baum, “Ectopic ACTH production
leading to diagnosis of underlying medullary thyroid carcinoma,”
Journal of Investigative Medicine High Impact Case Reports, vol. 4,
no. 2, Article ID 232470961664398, 2016.

A. Chrisoulidou, K. Pazaitou-Panayiotou, E. Georgiou et al., “Ec-
topic Cushing’s syndrome due to CRH secreting liver metastasis in
a patient with medullary thyroid carcinoma,” Hormones, vol. 7, no.
3, pp- 259-262, 2008.

A. Isidori, G. Kaltsas, C. Pozza et al., “Extensive clinical experi-
ence: the ectopic adrenocotticotropin syndrome: clinical fea- tures,
diagnosis, management, and long-term follow-up,” The Journal of
Clinical Endocrinology & Metabolism, vol. 91, no. 2, pp. 371-377,
2006.

Smalltidge RC, Bourne K, Pearson BW, Van Heerden JA, Carpenter

PC, Young WF. Cushing's syndrome due to medullary thyroid cat-
cinoma: diagnosis by proopiomelanocortin messenget ribonucleic
acid in situ hybridization. J Clin Endocrinol Metab. 2003
Oct;88((10)):4565-8.

Baudry C, Paepegacy AC, Groussin L. Reversal of Cushing's syn-
drome by vandetanib in medullary thyroid carcinoma. N Engl ] Med.
2013 Aug;369((6)):584—6.

Zubair W.Baloch, Virginia A.LiVolsi. Thyroid and Parathyroid in
Stacey E.Mills, editor, Sternberg’s Diagnostic pathology, 6 edition,
pp-557-9, Philadelphia, Wolters Kluwer,2015.

Giovanni Tallini and Thomas J.Giordano. Thyroid Gland In John
R.Goldblum , editor, Rosai and Ackerman’s Surgical Pathology, 11t
edition, pp.527, Philadelphia, Elsevier,2018.

NJMR | Volume 12 | Issue 1 | Jan — Mar 2022

Page 9



