
Introduction
Ectopic ACTH syndrome is the second most

common etiology of Cushing syndrome.
Thymic carcinoid is an uncommon cause of

Cushing syndrome that has a more aggressive
nature than other carcinoid tumors with tendency
of local invasion and distant metastases. Treat-
ment includes surgical excision while adjuvant
therapy with radiotherapy and chemotherapy is
typically ineffective. The immunodeficiency
state secondary to Cushing syndrome can re-
veal occult Mycobacterium tuberculosis infec-
tion.

Case report
A39-year old woman presented with a history

of three months of generalized weakness,
blurred vision, low back pain, lower extremity
edema and easy bruising. She had no cough,
chest pain, constitutional symptoms, and
weight changes. In physical examination, there
was bilateral cataract, left axillary lymph
nodes, multiple echymoses on her arm and low-

er extremity edema. There was proximal and
distal motor weakness and decreased deep ten-
don reflexes but normal cranial and sensory
nerve examination. Blood pressure was 160/90
mmHg and she had no fever. The past medical
history was negative. Drug history was positive
for receiving potassium chloride and spirono-
lactone for treatment of hypokalemia. 

The hemoglobin level was 11.1gr/dl  the
hematocrit 34 percent and the mean corpuscu-
lar volume 80.4μm3. White cell count was
14600 with dominancy of neutrophils and the
platelet count 291000 per cubic millimeter. The
ACTH level was 200 pg/ml (normal range, 6 to
76), urinary cortisol level 1100 μm per 24 hours
(normal range 20 to 70) and the fasting cortisol
level 1010 ng/ml (normal range, 50 to 250). The
parathyroid hormone level was 12.6pg/ml (nor-
mal range, 10 to 60). Renin and aldosterone lev-
els were 10 ng per ml/hr (normal range, 1 to 6)
and 355 pg/ml (normal range, 35 to 300). Other
laboratory results were as follows: potassium,
1.9 mmol per liter; sodium, 140 mmol per liter;
calcium, 9.5 mg per deciliter; phosphorus, 4.4
mg/dl; alkaline phosphatase, 651 U  per liter;
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and fasting blood glucose 240 mg  per milliliter.
The serum creatinine, blood urine nitrogen,
thyroid function tests and liver function tests
were normal.

Computed tomography of chest showed an
heterogeneous anterior mediastinal mass and
one nodule in the right lower lobe (Fig 1). Ab-
dominal sonography showed bilateral adrenal
hypertrophy. Magnetic resonance imaging of
the lumbosacral spine showed mild diffuse col-
lapse in the lumbar area compatible with osteo-
porosis. In DEXA bone densitometery the
mean femoral T score and Z score were -1.26
and -1.11, respectively; and the mean lumbar T
score and Z score were -2.79 and -2.73, respec-
tively.

An excisional biopsy was obtained from the
axillary lymph node that revealed caseating
granuloma with varied size tubercles compati-
ble with tuberculosis. Quadruple antituberculo-
sis therapy with Isoniazide, Rifampin, Ethamb-
utol and Pyrazinamide was instituted and then
thoracotomy was performed that showed an en-
capsulated anterior mediastinal mass (1259
cm) and one nodule at the right lower lobe (252
cm) but without lymph node and other thoracic

organ involvement. Exisional biopsy was un-
dertaken. Histological evaluation of the medi-
astinal mass showed thymic carcinoid with typ-
ical appearance and extensive hemorrhagic in-
farction and the pathological report of the lung
nodule was noncaseating granulomatous in-
flammatory reaction consistent with tuberculo-
sis.

The final diagnosis was ACTH-related Cush-
ing syndrome secondary to thymic carcinoid
synchronous with lymph node and pulmonary
tuberculosis. Our concept is that the immuned-
eficiency state secondary to Cushing syndrome
culminated in revealing occult mycobacterium
tuberculosis infection.

One month after surgery and medical therapy
for tuberculosis infection the general condition
of the patient improved, the hypokalemia was
corrected and the serum cortisol level had re-
turned to normal.

Discussion
Ectopic secretion of ACTH by nonpituitary

tumors composes 10 to 15 percent of cases of
Cushing syndrome. Tumors of a wide variety of
tissues, usually carcinomas rather than sarco-

Cushing syndrome...
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Fig. 1. Heterogeneous anterior mediastinal mass and one nodule in the right lower lobe.
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mas or lymphomas, have been associated with
the ectopic ACTH syndrome. Most cases are
caused by tumors of the lung, pancreas, or thy-
mus [1,2]. Among them the most common are
small-cell carcinomas of the lung which, like
pulmonary carcinoids and rare multiple pul-
monary tumorlets, arise from neuroendocrine
cells in the distal bronchioles [3]. The ACTH-
secreting pancreatic and thymic tumors are also
carcinoid tumors that arise from neuroen-
docrine cells in those tissues. Ectopic ACTH
syndrome is probably the second most common
cause of Cushing’s syndrome, but is often not
diagnosed. The incidence of ectopic ACTH
syndrome can be estimated to be about 660 per
million per year.

The clinical signs and symptoms of crush-
ing’s syndrome may be absent or minimal with
ectopic ACTH production and hypokalemic al-
kalosis is a prominent manifestation. The onset
of Cushing’s syndrome may be sudden, particu-
larly in patients with carcinoma of the lung, and
this feature accounts in part for the failure of
these patients to exhibit the classic manifesta-
tions. On the other hand, patients with carcinoid
tumors have longer clinical courses and usually
exhibit the typical cushingoid features [4].

Until 1972, all epithelial tumors of the thy-
mus were referred to as “epithelial thymoma.”
In 1972, Rosai and Higa reported 8 cases of
neuroendocrine tumors of the thymus and
coined the term “thymic carcinoid” [5]. Thymic
carcinoid is an uncommon neoplasm and ac-
counts for two percent of all mediastinal tumors
and five percent of thymic lesions [6]. All cases
have been reported in adults, with a mean age of
48 to 54 years and a male preponderance [5,7,9,
10,11].

Primary neuroendocrine carcinomas of the
thymus comprise a wide spectrum of lesions
ranging from well-differentiated to poorly-dif-
ferentiated neoplasms. By convention, the bet-
ter-differentiated examples have been tradi-
tionally designated as thymic carcinoids and
thought to represent the mediastinal counter-

part of carcinoid tumors in other foregut loca-
tions. However, recent studies have shown that
such neoplasms, when arising in the thymus,
exhibit a much more aggressive behavior than
those originating at other locations [6]. Thymic
carcinoid tumors can be considered thymic
neuroendocrine carcinomas because of their
malignant behavior and histologic appearance
of atypical carcinoid tumors [7].

Symptoms include chest and shoulder pain,
cough, and dyspnea. Associations with carci-
noid syndrome or myasthenia gravis are dis-
tinctly unusual, although, one third of carci-
noids are functionally active and can produce
Cushing’s syndrome in some cases [9]. Fifteen
to 30 percent of patients are asymptomatic
[5,7]. In the study of  Wick et al [9] thymic car-
cinoid presented either as asymptomatic, radi-
ographically detected mediastinal masses or as
neoplasms producing symptoms of thoracic
structural displacement or cushing’s syndrome.

Chest radiographs and CT scans typically
show a well-circumscribed anterior mediasti-
nal mass. In patients who present with Cush-
ing’s syndrome, the tumor may be too small to
be detected by radiograph, and a CT scan may
be required [13,14].

In a study of 15 cases of carcinoid tumor of
the thymus, diagnosed and treated at the Mayo
Clinic, the tumor was associated with ectopic
ACTH production in six patients, of whom five
had Cushing’s syndrome [14].

Up to 25% of thymic carcinoids are found in
patients with multiple endocrine neoplasia
(MEN). In contrast with metastatic midgut car-
cinoids and sporadic thymic carcinoids,
MEN1-related thymic carcinoid is rarely asso-
ciated with carcinoid syndrome [12]. Local in-
vasion and metastasis are common. Prognosis
is poor [13,14].When an apparent thymic carci-
noid is detected, it is important to exclude medi-
astinal metastasis from a primary carcinoid
elsewhere (e.g. in the lung) and also to search
for other clinical manifestations of MEN I or
MEN II.

A. Sadeghi et al.
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Thymic carcinoids vary in size from 1.3 to 18
cm. They are well-circumscribed or encapsu-
lated tumors, and the cut surface is solid, gray
tan with frequent areas of hemorrhage and
necrosis [5,9].

Thymic carcinoid tumors behave in a malig-
nant fashion. They are prone to mediastinal and
cervical lymph node and distant metastases (es-
pecially lung and bone) several years after surgical
excision. Lymph node metastases are present in
60 percent of cases at the time of resection [16].
Metastases occur in over 70 percent of patients
with a delay as long as 8 years after the initial
diagnosis [9]. The mortality rate is high. In the
study of de Montpreville et al among 14 pa-
tients with the diagnosis of thymic carcinoid,
overall survival was 46% and 31% at 3 and 5
years, respectively. However, all patients died
of the disease within 109 months as a result of
local progression (n=5), local relapse (n=3),
distant metastases (n=8), or a combination of
these reasons [7].

Treatment includes surgical excision, as total
resection of the tumor produces longer survival
than partial resection or simple biopsy [7].

Adjuvant therapy with radiotherapy and
chemotherapy is typically ineffective. There
are few reports of the synchronous occurrence
of pulmonary tuberculosis and bronchial carci-
noid tumor [17] but still there is not  any report
of the synchronous occurrence of thymic carci-
noid and tuberculosis. 
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