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Background: This case report provides detailed experiences of a patient with Multiple 
Endocrine Neoplasia type 2A (MEN-2A) who underwent surgery for pheochromocyto-
ma and medullary thyroid cancer (MTC).
Case Report: A 58-year-old male patient with resistant hypertension, despite triple anti-hy-
pertensive drug therapy, was diagnosed with pheochromocytoma after investigation into 
the underlying etiology. Although the adrenalectomy performed was unilateral rather than 
bilateral, and there were no signs of Cushing’s syndrome or adrenal insufficiency before the 
operation, temporary adrenal insufficiency developed after the excision of the large adre-
nal mass. Additionally, the biochemical diagnosis of MTC was primarily established using a 
calcium stimulation test (CST) rather than basal calcitonin levels.
Conclusion: In cases where unilateral adrenalectomy is performed for a large adrenal 
mass, postoperative hypotension resistant to conservative therapy should raise suspi-
cion of adrenal insufficiency. Furthermore, when basal calcitonin levels fall within the 
gray zone, a CST may be necessary for the diagnosis of MTC.
Keywords: Adrenal insufficiency, cancer, medullary thyroid cancer, MEN-2A, pheochro-
mocytoma.
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ABSTRACT

INTRODUCTION
An uncommon familial cancer syndrome, known as multiple endocrine neoplasia type-2A (MEN-2A), 
primarily affects the thyroid, adrenal, and parathyroid glands. MEN-2A is a rare neoplasia syndrome 
with an estimated prevalence of approximately 1:30,000.1 Patients with MEN-2A typically exhibit 
medullary thyroid cancer (MTC) (>90%), pheochromocytoma (50%), and primary hyperparathyroid-
ism (20%–30%), with the presence of two of these three features being sufficient for diagnosis.2
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MEN syndromes are associated with the Rearranged during 
Transfection (RET) protooncogene, which encodes a trans-
membrane tyrosine kinase.1,3 Therefore, it is important to eval-
uate MTC and primary hyperparathyroidism in every patient 
with pheochromocytoma, and investigate pheochromocyto-
ma in every patient with MTC due to their genetic linkages. 
If both MTC and pheochromocytoma are present, the adrenal 
gland should be operated first, followed by the thyroid gland. 
In this case report, we aim to share our experiences with an 
index MEN-2A case. Written informed consent was obtained 
from the patient for this report.

CASE REPORT
A 58-year-old male patient presented to the emergency de-
partment complaining of nausea, vomiting, and diarrhea. 
Upon discovering elevated serum urea and creatinine levels, 
he was diagnosed with prerenal acute kidney injury and ad-
mitted to the internal medicine clinic for further testing and 
treatment. During a systemic examination, severe dryness was 
observed in the oral mucosa and tongue, reduced skin turgor, 
and multiple nodules were detected in the thyroid gland. The 
patient had a one-year history of diabetes mellitus (DM), hy-
pertension (HT) and coronary artery disease (CAD). Despite 
receiving the highest dosages of triple anti-hypertensive 
medication therapy, his blood pressure remained elevated at 
200/110 mmHg. Additionally, his blood sugar levels remained 
high despite a daily dosage of 70 units of basal-bolus insulin.

Metanephrine and normetanephrine levels in 24-hour urine 
sample were found to be significantly elevated, consistent 
with a diagnosis of pheochromocytoma (metanephrine: 10315 
mcg/24 hours, normal range: 50–250 mcg/24-h; normeta-
nephrine: 9486 mcg/24-h, normal range: 100–500 mcg/24-h). 
Basal cortisol and adrenocorticotropic hormone (ACTH) levels 
were measured at 17.3 µg/dL and 38.9 pg/mL, respectively. 
Following a 1 mg dexamethasone suppression test, cortisol 
level decreased to 1.61 µg/dL. Abdominal ultrasound (USG) 
revealed a well-circumscribed, hypoechoic, heterogeneous 
adrenal mass with cystic areas, measuring approximately 
91x104x112 mm in size.

Thyroid function tests indicated subclinical hyperthyroidism, 
and thyroid USG revealed several abnormal thyroid nodules, 
with the largest measuring 22x39x36 mm in size, along with 
cervical lymphadenopathies. As pheochromocytoma was 
identified, further investigation into MTC was conducted. Plas-
ma calcitonin levels were found to be somewhat elevated (34 
pg/mL, normal range: <8.4 pg/mL). Thyroid fine needle aspira-
tion biopsy (TFNAB) was postponed until after the pheochro-
mocytoma operation. Primary hyperparathyroidism was ruled 
out as serum parathormone and calcium levels were within 
normal limits (45.7 pg/mL and 9.6 mg/dL, respectively).

In 68Ga-DOTATATE positron emission tomography performed to 
rule out metastasis of pheochromocytoma, a 93x90 mm adrenal 
mass lesion compatible with pheochromocytoma was observed in 
the left adrenal gland location, but no metastasis or surrounding 
tissue invasion was detected (Fig. 1). Preoperative hypertension 
was initially controlled with doxazosin tablets, and additional med-
ications such as metoprolol and amlodipine were added. Intrave-
nous hydration with 3L/day of isotonic NaCl was initiated three 
days prior to the operation. Infusion therapy with phentolamine 
was administered intraoperatively to regulate blood pressure. The 
patient underwent successful complete adrenalectomy on the left 
side, and the diagnosis was confirmed by the pathology report.

Despite receiving 3 L/day of isotonic NaCl support, the pa-
tient developed hypotension, fatigue, and nausea in the ear-
ly postoperative phase, suggestive of adrenal insufficiency. 
Furthermore, although insulin therapy was discontinued, the 
patient’s glucose values remained within normal range, and 
early morning blood cortisol levels were measured at 4.75 and 
3.81 µg/dL, indicating adrenal insufficiency. Consequently, the 
patient received intravenous methylprednisolone at a dose of 
40 mg/day for three days, which alleviated the symptoms of 
hypotension, fatigue, and nausea. Subsequently, the meth-
ylprednisolone medication was gradually tapered and com-
pletely discontinued three weeks later. Forty-eight hours after 
stopping methylprednisolone therapy, the basal cortisol and 
ACTH levels were measured at 17.1 µg/dL and 25.08 pg/mL, re-
spectively, confirming the resolution of adrenal insufficiency.

Following the pheochromocytoma removal, TFNAB was per-
formed, revealing a follicular neoplasm. The calcitonin level 
was found to be somewhat elevated (34 pg/mL), prompting 

Figure 1. Left adrenal mass image on positron emission 
tomography (indicated arrow).
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a calcium stimulation test (CST) which showed a peak calci-
tonin level of 546 pg/mL. Consequently, the case was classi-
fied as MTC stage-4A due to pathological neck lymphadenop-
athies, and thyroid surgery was performed two months after 
the pheochromocytoma operation. Pathological examination 
confirmed the presence of metastatic MTC.

Thus, MEN-2A syndrome was suspected, and genetic testing 
for RET mutation was ordered. Unfortunately, RET mutation 
was not detected in the patient’s genetic test. Since all types of 
RET mutations were not studied at our hospital, family screen-
ing and genetic counseling were recommended.

DISCUSSION
While MTC is typically the main component of MEN-2A dis-
ease, pheochromocytoma may be identified in 13–27% of pa-
tients.4 Since pheochromocytoma can be the initial manifes-
tation of MEN-2A, it is crucial to conduct further examinations 
to identify other components of the syndrome.5 In our case, 
pheochromocytoma was detected first, followed by the diag-
nosis of MTC, leading to the clinical diagnosis of MEN-2A. Al-
though RET mutation was not identified in the genetic study, 
it is important to note that 2.4% of MEN patients may have RET 
mutations that differ from the previously known mutations.6

A direct diagnosis of MTC can be made when basal plasma 
calcitonin levels exceed 100 pg/mL.5 However, a CST is neces-
sary when calcitonin levels range from 20 to 100 pg/mL.7 In 
our case, the basal calcitonin level (34 pg/mL) was insufficient 
for a direct diagnosis, and the TFNAB did not support the di-
agnosis of MTC. However, the CST revealed a significant peak 
calcitonin level (546 pg/mL) consistent with MTC.

Although the adrenalectomy performed was unilateral rather 
than bilateral, and there were no signs of Cushing’s syndrome 
or adrenal insufficiency before the operation, temporary adre-
nal insufficiency developed after the removal of the large ad-
renal mass. It is hypothesized that the intact adrenal gland on 
the opposite side might have had relatively reduced activity 
compared to the side with the large mass, resulting in higher 
cortisol secretion. Constantinescu et al.8 reported that patients 
with pheochromocytoma had higher plasma cortisol levels 
than patients with primary hypertension, and adrenalectomy 
led to significant decreases in cortisol levels.

In the presented case, the rapid decrease in extremely high 
plasma catecholamine levels following surgery, along with the 
development of adrenal insufficiency due to the removal of the 
massive adrenal mass, likely contributed to the postoperative 
hypotension. In such cases, persistent hypotension despite 
conservative therapy should raise suspicion of adrenal insuffi-
ciency.9 Kahramangil et al.10 observed adrenal insufficiency in 

37% of their 223 patients who underwent unilateral adrenalec-
tomy for non-cortisol-secreting tumors. However, only 3.6% of 
those patients required steroid treatment for hypocortisolemia.

CONCLUSION
In conclusion, further research is needed to understand the is-
sue of adrenal insufficiency that arises following the removal 
of massive adrenal masses. Additionally, it is important to eval-
uate the presence of MTC and primary hyperparathyroidism 
in patients with pheochromocytoma. For patients with pheo-
chromocytoma and basal calcitonin level ranging from 20 to 
100 pg/mL, a CST is necessary for the diagnosis of MTC.
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