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1 |  INTRODUCTION

Thymic neuroendocrine tumors represent a rare group of neo-
plasms, with only a few cases described in the literature. They 
are considered malignant which have the propensity to metas-
tasize. The presentation can be variable as it can present with 
local symptoms, or if functional, it can secrete hormones, 
leading to paraneoplastic syndromes such as acromegaly 
and Cushing's syndrome. Cushing's syndrome is character-
ized by the signs and symptoms of exposure to excess glu-
cocorticoids. Establishing the diagnosis is often challenging 

as the signs and symptoms may not always be clear. Among 
several benign and malignant causes, ectopic secretion of 
ACTH by nonpituitary tumors accounts for about 10- 15 per-
cent of Cushing's syndrome. Most ectopic cases are caused 
by neuroendocrine tumors arising from the lung, pancreas, 
or thymus. Due to the diagnostic and presentation challenges, 
it can often be missed. We wrote this report to highlight a 
diagnostic dilemma we encountered and the association of 
thymic neuroendocrine tumors with Cushing's syndrome, 
along with the patient's outcome. We report a 24- year- old 
Filipina woman who was presented to our hospital with 
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Abstract
While evaluating the cause of Cushing's syndrome, biochemical confirmation should 
be sought first as imaging studies might misdirect the diagnosis toward the wrong 
problem. One of the rare secondary causes that should be kept in mind while evaluat-
ing Cushing's syndrome is the thymic neuroendocrine tumor.
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generalized fatigue and weakness. She was found to have an 
insuppressible low dose of dexamethasone test, which was 
consistent with Cushing's syndrome, and further evaluation 
revealed a pituitary microadenoma; however, the biochemi-
cal profile was compatible with an ectopic source and found 
to have a thymic neuroendocrine tumor, which was treated 
with surgical excision by video- assisted surgery. The patient 
had an uncomplicated recovery course with normalization 
of her blood pressure and hormonal profile. Evaluation for 
Cushing's syndrome should always be started with biochem-
ical confirmation and then imaging to look for a source as 
seeking imaging first can be misleading. Thymic neuroendo-
crine malignancies are a rare group of neoplasms that can be 
present with Cushing's syndrome, and they should be kept in 
mind while dealing with an ectopic Cushing's syndrome. The 
mainstay of treatment is surgery, with good overall survival 
and outcomes.

Cushing's syndrome is a syndrome that manifests with 
signs and symptoms of hypercortisolism and usually affects 
multiple systems. Depending on the level and duration of 
exposure to the high cortisol levels, the presentation varies 
widely, with the most observed findings being obesity, round 
(moon) faces, acne, high blood pressure, and poorly con-
trolled blood sugar with multiple electrolyte derangements.1 
Moreover, the presentation might differ between men and 
women as men can present at a younger age than females, 
who usually present at a later age, with symptoms of gonadal 
dysfunction such as amenorrhea and other menstrual abnor-
malities being more common.2

Diagnosis usually requires a high clinical suspicion. It is 
generally divided into two steps. The first step is to estab-
lish the presence of a hyper- cortisol state with confirmatory 
laboratory studies, such as high cortisol levels and an insup-
pressible cortisol level with the administration of low- dose 
dexamethasone (1  mg). The second step is to identify the 
source, which is carried out by administering high- dose dexa-
methasone (8 mg); failure to suppress cortisol points toward 
an ectopic source of ACTH secretion.3

The treatment choice depends on the underlying etiology. 
One of the secondary causes of Cushing's syndrome is neu-
roendocrine tumors of the thymus. These tumors may secrete 
ACTH, leading to the rapid development of hypercortisolism 

and ultimately Cushing's syndrome.4 Thymic malignancies 
are a rare group of diseases composing approximately 1% of 
all malignancies. Out of these malignancies, thymic neuroen-
docrine tumors comprise around 2%- 5% of the cases and are 
considered the least common.4 They inherently occur more in 
men, with a median age of diagnosis around the 5th decade 
of life.5 These are usually aggressive and malignant with the 
potential to metastasize; hence, treatment should be prompt 
to remove the thymus gland. The response for the treatment 
is variable depending on prognostic factors.5

2 |  CASE PRESENTATION

We report a 24- year- old Filipina woman who was recently 
diagnosed with hypertension and hypothyroidism. She pre-
sented to our hospital with generalized fatigue and weakness 
that had been going on for three months prior to presentation. 
She had increased abdominal girth along with acne and occa-
sional difficulty while getting up from chairs or walking. On 
examination, she was found to be thinly built with a slightly 
round face containing numerous acne. A slight hump on 
her back was noted. She also had proximal bilateral muscle 

Investigation Result
Reference 
Range

Results before low Dose dexamethasone test

8 AM cortisol level 2636 nmol/L 133- 537 nmol/L

ACTH level 114 pg/ml 7.2- 63.3 pg/ml

Results after low Dose dexamethasone test

Cortisol 3572 nmol/L 133- 537 nmol/L

High dose dexamethasone test Cortisol 2959 nmol/L 133- 537 nmol/L

T A B L E  1  Hormonal Profile

F I G U R E  1  Axial contrast- enhanced CT study at the level of 
midthoracic regions showing a small peripherally enhancing solid 
abnormality within the thymus circle
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weakness, mainly in the lower limbs. Her blood pressure was 
found to be 163/67  mmHg. Laboratory tests revealed an 8 
AM cortisol level to be high with high ACTH. A low- dose 
dexamethasone suppression test failed to suppress cortisol 
(Table  1). At this point, pituitary magnetic resonance was 
performed, and it showed a pituitary microadenoma. Then, 
the high- dose dexamethasone suppression test showed high 
cortisol levels (Table 1), which meant failure to suppress cor-
tisol, suggesting the cause to be an ectopic source, rather than 
central.

Chest, abdomen, and pelvic CT scans were taken; they 
showed findings of a small thymic neuroendocrine tumor 
(Figure  1). (Axial contrast- enhanced CT study at the level 
of midthoracic regions shows a small peripherally enhancing 
solid abnormality within the thymus (circle)) associated with 
bilateral adrenal hypertrophy.

Figure 2. (Axial contrast- enhanced CT study at the level 
of the upper abdomen shows a smooth enlargement of both 
adrenal glands in keeping with hypertrophy (arrows)). This 
further confirmed the suspected diagnosis of Cushing's syn-
drome secondary to a thymic neuroendocrine tumor. She un-
derwent surgical excision of the tumor by right video- assisted 
thoracoscopic surgery (VATS) with en bloc excision of the 
mediastinal mass and total removal of anterior mediastinal 
fat.

Pathological examination of the resected thymus re-
vealed a well- circumscribed tumor sharply demarcated 
from the surrounding atrophic thymic tissue (Figure 3 A). 
The tumor cells are arranged in a nested pattern. The cells 
are characterized as having round to oval nuclei, salt- and- 
pepper chromatin, and eosinophilic cytoplasm. The intersti-
tium between the tumor cells is fine with small capillaries 
(Figure 3B). By immunohistochemistry, the tumor cells are 
positive with CKAE1/AE3 (paranuclear dot- like pattern), 

synaptophysin, and ACTH (Figure 4A and 4B), and nega-
tive with chromogranin, TTF- 1, and PAX8. The Ki- 67 pro-
liferative index is about 1%. The features were consistent 
with typical carcinoid tumor (ACTH expressing) confined 
to the thymus. Following the surgery, her ACTH dropped to 
6.1 pg/m and cortisol to 399 nmol/L, as shown in Table 2, 
along with improvement in her symptoms and blood pres-
sure and titration down on her antihypertensives with no 
postoperative complications.

3 |  DISCUSSION

We present a rare case of Cushing's syndrome we encoun-
tered. The initial presentation was suggestive of endocrinop-
athy, which was confirmed by biochemical tests revealing 
hypercortisolism secondary to an ectopic source. The point 
of confusion was when the pituitary MRI showed a microad-
enoma, which led to the thinking that it might be the source; 
however, the high- dose dexamethasone test was more point-
ing toward an ectopic source, rather than a central. One scan 
revealed a tiny tumor confined to the thymus. After resecting 
the tumor, the symptoms and laboratory findings related to 
Cushing's syndrome improved with no postoperative compli-
cations. On sequential follow- ups, the patient had resolution 
of her symptoms and normalization of her blood pressure, 
which led to discontinuation of the antihypertensive medica-
tions. Also, her hormonal profile showed normalization of 
the cortisol levels.

There is little evidence in the literature describing 
Cushing's syndrome with a neuroendocrine thymic tumor.6 
Thymic NETs are usually rare and account for a small per-
centage of malignancies, occurring more in male individuals 
at a ratio of 3:1.7 Functional thymic tumors tend to have a 
more complicated course and rapid onset of the development 
of clinical symptoms when associated with endocrinopathy. 
Suspicion of such tumors should be raised and sought when 
diagnosing an ectopic Cushing's syndrome. They are detected 
by imaging studies, such as CT scan of the chest, FDG PET, 
or Dotatate PET CT, which are also helpful in identifying 
any synchronous metastasis.8 Surgical excision remains the 
mainstay of treatment, and prognosis depends on the pres-
ence of metastasis and histopath logic parameters such as 
mitotic activity.8

4 |  CONCLUSION

While investigating the causes of Cushing's syndrome, ec-
topic sources should always be considered. A high clinical 
suspicion is needed. Thymic neuroendocrine tumors are 
considered malignant, with the diagnosis being dependent 
on biochemical, imaging, and pathological examinations 

F I G U R E  2  Axial contrast- enhanced CT study at the level of the 
upper abdomen showing a smooth enlargement of both adrenal glands 
in keeping with hypertrophy (arrows)
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for confirmation. The mainstay of treatment is surgical 
excision. The prognosis depends on several factors, the 
most important being early diagnosis and absence of dis-
tant metastasis. Long- term monitoring is needed to oversee 
recurrence.
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