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CASE REPORTS
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A BSTRACT
Thymic neuroendocrine tumors are rare, representing less than 5% of all thymic cancers, and are biologically distinct in histology
and behavior. Conclusive treatment guidelines are limited due to a lack of randomized clinical trials. Current literature, consisting
mainly of case reports and series, suggests that complete surgical resection combined with adjuvant radiation therapy offers the
greatest survival benefit for patients with thymic neuroendocrine tumors (NET). Adjuvant chemotherapy may also delay the onset
of distant metastasis. Prognosis is generally poor, particularly in high-grade tumors, as these patients are prone to early metastasis.
Here we present the case of a 62-year-old woman who achieved a durable response after undergoing an aggressive multimodal
treatment approach for a primary thymic NET that initially presented as chronic cough and mild dyspnea on exertion.
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1. I NTRODUCTION

practitioner experience. Here we present the case of an
isolated primary thymic neuroendocrine tumor (NET) that
Primary neuroendocrine carcinoma of the thymus is a relaresponded favorably to a multimodal treatment strategy contively uncommon diagnosis, representing approximately five
sisting of surgery and adjuvant chemoradiation, followed by
percent of all thymic cancers.[1] In addition, there is an assoconsolidative chemotherapy.
ciation with multiple endocrine neoplasia types 1 and 2, and
Cushing’s syndrome in an estimated 35% of cases.[2–4] Historically, these tumors were designated as thymic carcinoids, 2. C ASE PRESENTATION
but naming conventions have been questioned in recent years
given the aggressive nature of this disease. There is considerable variability in the histologic features exhibited in
these tumors that significantly impacts prognosis.[5] Since
no randomized clinical trials have been conducted to date,
treatment recommendations are based upon case reports and

A 62-year-old Caucasian woman presented to her primary
physician with a chronic cough of fifteen-year duration that
worsened over a period of months. At that time the cough
was non-productive and the patient denied hemoptysis and
chest pain, though she did acknowledge mild dyspnea on
exertion and a sensation of “heaviness” in the chest, along
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with recent intermittent episodes of diaphoresis. She was a
former smoker with a 30 pack-year history, and had a family history of breast cancer (mother and sister) and prostate
cancer (maternal grandfather). Her physical exam was unremarkable and she exhibited no Cushingoid features. Routine
laboratory analysis was also entirely normal.
A chest x-ray performed at that time was read as abnormal
and the patient subsequently underwent a high resolution
contrast tomography (CT) scan of the chest. This scan confirmed the presence of a 4.1 cm × 5.6 cm anterior mediastinal
mass. She was then referred to cardiothoracic surgery and
underwent en bloc resection of the mass. During the proce-
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dure, the mass was found to be extending into the parietal
pleura, though overt extra-parietal invasion was noted. The
surgeon observed an abnormal nodule in the right lower lobe
of the lung, prompting an anterior wedge resection of that
lobe. Surgical pathology examination rendered a diagnosis
of high-grade neuroendocrine carcinoma of the thymus with
capsular and lymphovascular invasion, measuring 6.5 cm ×
6.0 cm × 4.0 cm. Immunostaining revealed the tumor cells
to be positive for CD56, synaptophysin, pancytokeratin, and
chromogranin. Ki-67 was elevated at 20%-30%, indicating
a high rate of mitosis, as highlighted in Figure 1. The lung
specimen was found to be normal parenchyma with a benign
0.4 cm intraparenchymal lymph node.

Figure 1. H&E sections show the monotonous tumor cells with nesting and trabecular proliferation. The capsular invasion
(arrow) and lymphovascular invasion (arrow head) were identified (A, H&E × 4). Mitoses are readily seen (B, H&E × 40).
Immunochemical studies reveal the tumor cells to be positive for synaptophysin (C, × 40), pancytokeratin, CD56, and
chromogranin; the proliferative rate by Ki-67 (D, × 40) is high (20%-30%). The overall pathologic findings support the
diagnosis of high-grade neuroendocrine carcinoma of the thymus.
Given the aggressive nature of NETs, a comprehensive
diagnostic workup was conducted. Magnetic resonance
imaging of the brain was negative for cranial metastasis. Positron emission tomography CT (PET-CT) [F-18]Fluorodeoxygludose (FDG) showed a mild asymmetric increase in uptake within the right thyroid gland, but no additional areas of concerning uptake. Notably the patient had
24

a history of hypothyroidism treated with oral replacement.
An ultrasound of the neck showed slight asymmetry between
the lobes but no focal abnormality. She then consulted both
the medical and radiation oncology teams, who collectively
recommended concurrent adjuvant chemoradiation.
The patient began chemotherapy, consisting of cisplatin
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(60 mg/m2 ) on day 1 and etoposide (120 mg/m2 ) on days
1 to 3, with the intention of completing four cycles. After
the first cycle she developed grade 2 neutropenia, grade 2
anemia, fever, and mild bilateral tinnitus. Her doses of both
chemotherapy agents were reduced by twenty percent and
she was placed on a seven day course of oral levofloxacin, after which the fever resolved. She experienced moderate
persistent nausea with episodes of vomiting early in the
course of her treatment. These symptoms were controlled
with a combination of prochlorperazine and ondansetron that
was later augmented with aprepitant. Given her history of
chemotherapy-induced neutropenia, the patient was placed
on pegfilgrastim on day 4 of chemotherapy cycles three and
four. She tolerated cycles two and three well, and was administered her original full doses of cisplatin and etoposide
for cycle four. The final two cycles were administered after completion of her radiation therapy and are thus can be
considered as consolidative.
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Figure 3. Sagittal CT with IV contrast of the RT treatment
plan with iosodose lines ranging from 30 to 48 Gy at the
level of the thymic tumor. The 100% prescription isodose
line is highlighted in yellow.
An initial restaging PET-CT was completed approximated
two weeks after completion of her chemotherapy, and showed
no evidence of disease, though atelectasis was noted in the
right lung base. Similarly, surveillance CT studies performed
at six, ten, fifteen, and eighteen months showed no evidence
of recurrence. The patient exhibited no evidence of disease
at her most recent follow-up, twenty-two months after her
initial diagnosis.

Figure 2. Axial CT chest with IV contrast of the RT
treatment plan with iosodose lines ranging from 30 to 48 Gy
at the level of the resected thymic tumor in the upper
anterior mediastinum. The 100% prescription isodose line is
highlighted in yellow.
Her course of radiation therapy consisted of a total of thirty
1.5 Gray (Gy) fractions delivered twice daily for a total of
45 Gy to the surgical bed. The radiation therapy (RT) was
delivered using an image-guided intensity modulated RT
technique. Figures 2 and 3 display the treatment plan and
identify various isodose lines ranging from 30-48 Gy. She
tolerated the RT well, with the only side effect being mild
erythema of the anterior chest treated with topical lotion. She
did, however, report worsening of her chronic cough and was
started on hydrocodone bitartrate and homatropine methylbromide (Hycodan) syrup. Her cough gradually improved
upon completion of chemoradiation and the Hycodan syrup
was discontinued.
Published by Sciedu Press

3. D ISCUSSION AND CONCLUSIONS
There is much debate regarding the staging and classification of thymic NETs. Fukai et al. propose a tumor-nodemetastasis (TNM) classification schema and also categorize
patients according to histologic grade.[6] However, in their
case series, neither tumor-node classification nor histologic
grade reliably predicted prognosis. Factors that did appear
to influence outcomes were the presence of Cushing’s syndrome, extracapsular extension, and the development of distant metastases, all of which portend poor prognosis. Tiffet
et al. categorize patients according to post-surgical staging
and also find that survival is not linked to histologic grade
or the immunohistochemical staining profile of individual
tumors.[7] Median survival ranged from 82 months for stage
I disease to 27 months for stage IVA disease. Conversely,
Moran and Suster did find an inverse correlation between degree of differentiation and disease-free survival in the eighty
patients included in their case series.[5] Five year survival fell
from fifty percent for well-differentiated tumors to zero for
poorly-differentiated ones. In addition, the authors assert that
mediastinal NETs are biologically distinct as compared to
their foregut (i.e. pulmonary) counterparts and result in comparatively lower overall survival at 5 and 10-year follow-up.
This case represents a high-grade neuroendocrine carcinoma
25
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of the thymus according to the grading system described by an earlier series of seven patients.[12] Distant metastases are
common, with various case series reporting frequencies of
Drs. Moran and Suster.
between fifty and ninety-two percent.[13] Given this, adjuThymic NETs are best detected on contrast-enhanced CT,
vant chemotherapy is often administered and Cisplatin-based
but adjunctive scintigraphic imaging modalities may be utiregimens are the favored approach. In addition, the Eulized for surveillance imaging and detection of metastatic
ropean Society for Medical Oncology (ESMO) notes that
disease. [F-18]- FDG PET/CT is a useful tool in detecttemozolomide-based treatments may offer some benefit. Furing thymic NETs, particularly in patients with aggressive
thermore, somatostatin analogs can be used to ameliorate the
tumors, but may be limited in detecting indolent disease. Alsymptoms of Cushing’s syndrome, should they arise. Surternative radiopharmaceuticals should be considered when
gical resection for local and distant recurrence should be
[F-18]- FDG PET scans are negative, including Indium-111
performed when feasible as empirical evidence points to a
pentetreotide (Octreoscan), [Ga-68]- DOTA-TOC, and I-123
survival benefit.[6, 7] Finally, ESMO guidelines specifically
MIBG.[8] Indium-111 pentetreotide (Octreoscan) is useful in
recommend RT for brain and bone metastases.
detecting somatostatin receptors, which are often expressed
in neuroendocrine tumors, and it may be helpful in detecting In conclusion, achieving a durable response in patients with
thymic NETs that are PET negative.[9] More recently, the thymic NETs is difficult. The patient presented here underuse of [Ga-68]- DOTA-peptide in patients with NETs has went an aggressive multimodal treatment approach consisting
shown great promise, as this radiopharmaceutical may have of an R0 resection, concurrent adjuvant chemoradiation, and
higher diagnostic performance in this patient population.[10] consolidative chemotherapy. She did have a favorable risk
profile, as her tumor exhibited no extra-capsular extension
Radical surgical resection by means of median sternotomy is
and she remained free of Cushing’s symptoms throughout
the mainstay of treatment.[1, 11] Adjuvant RT, often combined
the course of her disease. The treatment of high grade thymic
with concurrent or consolidative chemotherapy, is common
NETs remains a significant clinical challenge, and the field
in this setting though the survival benefits of adjuvant thermust endeavor to address shortcomings in our knowledge
apy have yet to be quantified due to a lack of randomized
base by conducting randomized clinical trials, specifically
clinical trials. However, Tiffet et al. note an apparent benefit
evaluating the survival benefits of pre- and/or post-op RT.
to radiation therapy in terms of local control. Six of eleven
Furthermore, the role of post-op chemotherapy in the control
patients who underwent surgical resection in their case series
of distant recurrence must be further elucidated.
relapsed locally, five of whom received no RT. Fukai et al.
treated eight of their fifteen patients with post-op RT and C ONFLICTS OF I NTEREST D ISCLOSURE
conclude such treatment “might result in increased survival”, The authors declare that there is no conflict of interest statewhile Wick et al. unequivocally recommend adjuvant RT in ment.
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