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Abstract
The pituitary gland is an uncommon site of tumor metastasis in the brain, comprising only 1%
of all intracranial metastasis. Large cell neuroendocrine carcinoma (LCNEC) is similarly rare,
accounting for only 3% of all lung malignancies in adults. We describe a case of LCNEC of lung
origin that metastasized to the pituitary gland. The pituitary lesion was found during the
workup for a metastatic LCNEC of lung origin in the ovary. Initially thought to be a pituitary
adenoma, interval growth of the lesion during imaging follow-up raised clinical suspicion of a
second metastatic site. The patient underwent endoscopic resection and pathological
examination confirmed the pituitary lesion to be from the lung primary. Post-operatively, the
patient developed signs and symptoms of diabetes insipidus that was adequately treated with
DDAVP. The patient underwent postoperative radiotherapy one month after the surgery and a
repeat MRI at the 12-month follow-up demonstrates no progression of the pituitary lesion.
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Introduction
Tumor metastasis to the pituitary gland is uncommon, and found in only 1% of all intracranial
metastasis and 2% of all autopsied cancer cases [1]. Pulmonary large cell neuroendocrine
carcinomas (LCNEC) are rare, account for approximately 3% of all lung malignancies in adults
[2]. Due to the relative rarity of pituitary metastases and pulmonary LCNEC, there have been no
reported cases describing a presentation of LCNEC metastasis in the pituitary gland. We
present the diagnosis and treatment of a patient with LCNEC of lung origin that metastasized
to the pituitary gland.

Case Presentation
A 60-year-old woman with a 40-pack-year (former) smoking history was diagnosed with pT1b
N1 M0 high grade LCNEC in 2013. Comorbidities include hypothyroidism, migraines,
depression, anxiety, and fibromyalgia. She was treated with lobectomy and concurrent
adjuvant chemoradiation with 40 Gy in 15 fractions of radiotherapy to the chest with four
cycles of cisplatin and etoposide.

In January 2018, the patient presented with bilateral ovarian masses and developed severe
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fatigue, dizziness, unsteady balance, bilateral temporal headaches, memory loss and mild mood
alterations. Staging workup revealed bilateral ovarian masses of size 8.1 x 4.8 cm and 6.8 x 5.1
cm on CT scan and a CA-125 level of 114 (Figure 1). Subsequent total abdominal hysterectomy,
bilateral salpingo-oophorectomy, omentectomy and staging of the ovarian masses tested
positive for LCNEC of pulmonary origin. The staging CT scan and MRI images also revealed a 5-
mm lesion in the pituitary gland that was initially thought to be a pituitary adenoma (Figure 2).
The follow-up head CT scan two months later revealed interval growth of the pituitary lesion to
9 mm. The physical examination revealed no departure from her baseline neurological
functioning and vision, which includes fatigue, daily headaches, slight blurry vision and
longstanding floaters in her vision. Including her hypothyroidism that was maintained with
levothyroxine 50 mcg, her hormone levels were within the normal range. She was scheduled for
an endoscopic image-guided transsphenoidal excision of the pituitary lesion on suspicion of a
metastasis.

FIGURE 1: CT images of ovarian masses found five years after
initial diagnosis and treatment of lung LCNEC.
The patient presented with bilateral ovarian masses and neurological symptoms during follow-up
surveillance. Images reveal bilateral ovarian masses: (A) Left: 8.1 x 4.8 cm; (B) Right: 6.8 x 5.1 cm.
Surgical resection confirmed these masses as LCNEC of pulmonary origin.

LCNEC: Large cell neuroendocrine carcinoma

FIGURE 2: CT and MRI T1-FLAIR images of the pituitary tumor
found five years after initial diagnosis and treatment of lung
LCNEC.
The patient presented with neurological symptoms including unsteady balance, bilateral temporal
headaches, memory loss, and mild mood alterations. Images reveal an enhancing pituitary tumor,
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initially thought to be a pituitary adenoma, measuring 5 mm size with suprasellar extension near the
optic chiasm (arrow). (A) CT axial view; (B) MRI T1-FLAIR coronal view; (C) MRI T1-FLAIR sagittal
view.

LCNEC: Large cell neuroendocrine carcinomas

The preoperative magnetic resonance imaging showed a 10-mm mass in the sellar and
suprasellar region (Figure 3). Her preoperative hormonal evaluation, complete blood count,
electrolytes, renal and liver function tests were within normal range. The patient underwent
uncomplicated endoscopic image-guided transsphenoidal subtotal excision of the pituitary
lesion. Postoperatively, the patient developed polyuria, hypernatremia, and low urine specific
gravity that responded to desmopressin administration. These signs and symptoms of diabetes
insipidus were treated and maintained with desmopressin 60 mcg.

FIGURE 3: MRI T1-FLAIR images of the pituitary tumor prior to
transsphenoidal resection.
Images reveal an inhomogeneously enhancing pituitary tumor measuring 10 mm size with
suprasellar extension and contacting the inferior aspect of the optic chiasm (arrow). (A) Coronal
view; (B) Sagittal view.

The patient was referred for postoperative radiotherapy. At the time of consultation, she
reported fatigue with poor appetite, daily headaches, and severe nausea with movement. On
post-resection MRI, there was an area of small hypodensity within the sella on the left side
which was suspicious for residual tumor (Figure 4). There was no extension to the cavernous
sinus. The patient was discussed at the stereotactic radiotherapy tumor board rounds and the
recommendation was made to offer radiotherapy. The patient underwent stereotactic
radiotherapy (25 Gy in five fractions with 6 MV photon beams). The clinical target volume
(CTV) included the area of suspected residual tumor as seen on diagnostic and treatment
planning MRI, as well as the resection cavity in the sella turcica. A 2-mm margin was added to
the CTV to generate a planning target volume (PTV). The dose was prescribed to the 90%
isodose level and the treatment plan was designed to achieve coverage of the PTV with the 90%
isodose line. She was on 4 mg dexamethasone and anti-emetics during treatment. Her nausea
had improved by treatment completion. The patient has had repeat MRIs for follow-up which
demonstrate no progression of the pituitary lesion at 12 months after the initial surgery.
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FIGURE 4: MRI T1-FLAIR images of the pituitary tumor after
transsphenoidal resection and prior to radiation treatment.
The patient underwent transsphenoidal resection of the anterior wall, sphenoid sinus, posterior
nasal septum, posterior ethmoid sinuses prior to stereotactic radiotherapy. There is some low signal
within the sella on the left side that may represent residual tumor (arrow). No mass is seen in the
suprasellar region or cavernous sinus. (A) Axial view; (B) Sagittal view.

Discussion
The presented case is a rare presentation of LCNEC of lung origin that metastasized to the
pituitary gland. A systematic review has found the incidence of pituitary metastases to be
approximately 0.9% among all intracranial metastases and 1.9% among all autopsied cancer
cases [1]. The most common origins of primary tumors metastatic to the pituitary are breast and
lung, but there have been reports of other primary sites including prostate, kidney,
gastrointestinal tract and thyroid [3]. Based on careful literature review, there has been no
reported case of pituitary metastasis with pulmonary LCNEC origin.

LCNECs are rare pulmonary tumors that are classified as a variant of non-small cell lung
cancer, but share similar clinical behavior, morphology, and prognosis as small cell lung cancer
(SCLC) [2]. LCNECs have similar gene expression profiles and some common chromosomal
alterations as SCLCs, but are separate entities from SCLCs due to differences in expression of
CK7, CK18, E-cadherin, and beta catenin [4,5]. Nonetheless, LCNECs have a high distant
metastasis rate of 65% similar to SCLC, including a reported 32% brain metastasis rate [6,7].
Although there is no established therapeutic approach, primary surgery should be considered
for all surgical candidates, and based on the poor outcomes with surgery alone, systemic
therapy could be considered in the adjuvant setting as was done in this case [2]. Due to the
nodal disease and lack of surgical staging of the mediastinum, the decision was made to offer
adjuvant radiotherapy as well. In the setting of brain metastases, surgery and radiotherapy are
considered acceptable palliative approaches [8]. For advanced LCNEC, platinum-/etoposide-
based chemotherapy regimens that are applied for SCLCs appear to offer advantages in survival
[7,9].

The main routes of metastasis to the pituitary are hematogenous spread and direct invasion
from the skull base [3]. It is theorized that the direct arterial blood supply of the posterior
pituitary is a factor for the higher prevalence of posterior pituitary involvement compared to
the anterior pituitary, which receives its blood supply from the hypophysial portal system [10].
Preferential dissemination to the posterior pituitary may be related to the most common
presenting symptom of pituitary metastases - diabetes insipidus. While clinical and
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pathological review estimates only 7% of pituitary metastases are symptomatic, some studies
report as high as 70% of pituitary metastases include diabetes insipidus as the presenting
symptom [11,12]. Other symptoms such as cranial nerve palsies, anterior hypopituitarism,
visual disturbances, and headaches may also be present [1,11,12]. Due to the high incidence in
pituitary metastases, rapid onset of diabetes insipidus and/or cranial nerve palsies should raise
clinical suspicion of pituitary metastases rather than pituitary adenoma [13].

Some authors have suggested some non-specific imaging features of pituitary lesions may help
distinguish a metastatic lesion from a pituitary primary. Pituitary metastases typically exhibit
fast growth. Other notable MRI features of pituitary metastases include relative isointensity to
brain on both T1- and T2-weighted images, thickening of the pituitary stalk, invasion of the
cavernous sinus, and sclerotic changes around the sella turcica [13-15]. The presence of other
intracranial lesions should also raise clinical suspicion of a non-pituitary origin in a pituitary
lesion.

Symptomatic pituitary metastases are most often treated locally by surgery and radiotherapy.
Transsphenoidal surgery is the preferred surgical approach for debulking and symptom relief
[16]. For nonsurgical candidates, stereotactic radiosurgery can be a suitable alternative for
reducing symptoms of diabetes insipidus and neurological deficits [17,18]. In these cases,
delivery of high dose be limited by proximity of normal structures like optic nerves, chiasm,
brainstem, and cavernous sinus. Combined surgical and postoperative radiation should be
considered to treat persistent disease and to reduce risk of tumor progression. Targeted
therapies may be suitable adjuvant therapy for susceptible tumors such as HER2-positive breast
cancer [19]. The prognosis of pituitary metastasis is generally poor ranging from 6 to 22 months
[3].

In our patient, prior to immunohistochemical diagnosis of the surgical specimen, the top
differential diagnoses for the pituitary lesion include pituitary adenoma, pituitary carcinoma,
metastatic disease, and other non-pituitary origin sellar tumors such as meningioma,
epidermoid cyst, germinoma, and chondrosarcoma [20]. Given the patient’s established cancer
history, pituitary metastasis should be the highest on the differential until disproven. It is
difficult to ascertain whether our patient’s symptoms were due to comorbidities or due to the
pituitary metastasis prior to the identification of the lesion on CT imaging. The growth of the
pituitary metastasis may have caused the patient’s neurological symptoms due to mass effect or
edema, including severe fatigue, headaches, and dizziness. Interestingly, our patient did not
develop with diabetes insipidus until after the surgical resection of the tumor. Local edema
during post-operative recovery may have contributed to the late-onset of diabetes insipidus as
the patient’s symptoms were resolved with prompt desmopressin administration. Recognition
of the associated symptoms with pituitary metastases allowed swift management. As described
in literature and demonstrated in our patient case, transsphenoidal surgery with adjuvant
radiotherapy is a suitable therapeutic option for pituitary metastasis of pulmonary LCNECs.

Conclusions
Pituitary metastasis is rare, but is especially important to consider in a patient with a known
cancer diagnosis. While most patients are asymptomatic at presentation, the presence of
diabetes insipidus and/or cranial nerve palsies should raise clinical suspicion of metastatic
disease upon radiographic findings of a pituitary lesion. Similar to other pituitary tumors and
brain metastases, the preferred management approach of pituitary metastases includes surgery
and/or radiosurgery and may incorporate primary-specific systemic or targeted treatments.
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Disclosures

2020 Hu et al. Cureus 12(3): e7226. DOI 10.7759/cureus.7226 5 of 7



Human subjects: Consent was obtained by all participants in this study. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

References
1. He W, Chen F, Dalm B, Kirby PA, Greenlee JD: Metastatic involvement of the pituitary gland:

a systematic review with pooled individual patient data analysis. Pituitary. 2015, 18:159-168.
10.1007/s11102-014-0552-2

2. Fasano M, Della Corte CM, Papaccio F, Ciardiello F, Morgillo F: Pulmonary large-cell
neuroendocrine carcinoma: from epidemiology to therapy. J Thorac Oncol. 2015, 10:1133-
1141. 10.1097/JTO.0000000000000589

3. Komninos J, Vlassopoulou V, Protopapa D, Korfias S, Kontogeorgos G, Sakas DE, Thalassinos
NC: Tumors metastatic to the pituitary gland: case report and literature review . J Clin
Endocrinol Metab. 2004, 89:574-580. 10.1210/jc.2003-030395

4. Peng WX, Shibata T, Katoh H, et al.: Array-based comparative genomic hybridization analysis
of high-grade neuroendocrine tumors of the lung. Cancer Sci. 2005, 96:661-667.
10.1111/j.1349-7006.2005.00092.x

5. Nitadori J, Ishii G, Tsuta K, et al.: Immunohistochemical differential diagnosis between large
cell neuroendocrine carcinoma and small cell carcinoma by tissue microarray analysis with a
large antibody panel. Am J Clin Pathol. 2006, 125:682-692. 10.1309/DT6B-J698-LDX2-NGGX

6. Swarts DR, Ramaekers FC, Speel EJ: Molecular and cellular biology of neuroendocrine lung
tumors: evidence for separate biological entities. Biochim Biophys Acta. 2012, 1826:255-271.
10.1016/j.bbcan.2012.05.001

7. Zhao Y, Castonguay M, Wilke D, et al.: Treatment outcomes and incidence of brain
metastases in pulmonary large cell neuroendocrine carcinoma. Curr Probl Cancer. 2019,
43:54-65. 10.1016/j.currproblcancer.2018.05.006

8. Kawabe T, Yamamoto M, Sato Y, et al.: Gamma Knife radiosurgery for brain metastases from
pulmonary large cell neuroendocrine carcinoma: a Japanese multi-institutional cooperative
study (JLGK1401). J Neurosurg. 2016, 125:11-17. 10.3171/2016.7.GKS161459

9. Rossi G, Cavazza A, Marchioni A, et al.: Role of chemotherapy and the receptor tyrosine
kinases KIT, PDGFRα, PDGFRβ, and Met in large-cell neuroendocrine carcinoma of the lung. J
Clin Oncol. 2005, 23:8774-8785. 10.1200/JCO.2005.02.8233

10. Teears RJ, Silverman EM: Clinicopathologic review of 88 cases of carcinoma metastatic to the
pituitary gland. Cancer. 1975, 36:216-220. 10.1002/1097-0142(197507)36:1<216::aid-
cncr2820360123>3.0.co;2-e

11. McCormick PC, Post KD, Kandji AD, Hays AP: Metastatic carcinoma to the pituitary gland . Br J
Neurosurg. 1989, 3:71-79. 10.3109/02688698909001028

12. Morita A, Meyer FB, Laws ER: Symptomatic pituitary metastases . J Neurosurg. 1998, 89:69-73.
10.3171/jns.1998.89.1.0069

13. Mayr NA, Yuh WT, Muhonen MG, et al.: Pituitary metastases: MR findings . J Comput Assist
Tomogr. 1993, 17:432-437. 10.1097/00004728-199305000-00018

14. Fassett DR, Couldwell WT: Metastases to the pituitary gland. Neurosurg Focus. 2004, 16:1-4.
10.3171/foc.2004.16.4.9

15. Woo PY, Li R, Chan YWS, Chan TSK, Pang PKH, Chan KY, Kwok JCK: Symptomatic metastasis
to the pituitary gland: a report of three cases and review of the literature. J Neurol Disord.
2015, 3:236. 10.4172/2329-6895.1000236

16. Zoli M, Mazzatenta D, Faustini-Fustini M, Pasquini E, Frank G: Pituitary metastases: role of
surgery. World Neurosurg. 2013, 79:327-330. 10.1016/j.wneu.2012.03.018

17. Kano H, Niranjan A, Kondziolka D, Flickinger JC, Lunsford LD: Stereotactic radiosurgery for
pituitary metastases. Surg Neurol. 2009, 72:248-255. 10.1016/j.surneu.2008.06.003

18. Gormally JF, Izard MA, Robinson BG, Boyle FM: Pituitary metastasis from breast cancer

2020 Hu et al. Cureus 12(3): e7226. DOI 10.7759/cureus.7226 6 of 7

https://dx.doi.org/10.1007/s11102-014-0552-2
https://dx.doi.org/10.1007/s11102-014-0552-2
https://dx.doi.org/10.1097/JTO.0000000000000589
https://dx.doi.org/10.1097/JTO.0000000000000589
https://dx.doi.org/10.1210/jc.2003-030395
https://dx.doi.org/10.1210/jc.2003-030395
https://dx.doi.org/10.1111/j.1349-7006.2005.00092.x
https://dx.doi.org/10.1111/j.1349-7006.2005.00092.x
https://dx.doi.org/10.1309/DT6B-J698-LDX2-NGGX
https://dx.doi.org/10.1309/DT6B-J698-LDX2-NGGX
https://dx.doi.org/10.1016/j.bbcan.2012.05.001
https://dx.doi.org/10.1016/j.bbcan.2012.05.001
https://dx.doi.org/10.1016/j.currproblcancer.2018.05.006
https://dx.doi.org/10.1016/j.currproblcancer.2018.05.006
https://dx.doi.org/10.3171/2016.7.GKS161459
https://dx.doi.org/10.3171/2016.7.GKS161459
https://dx.doi.org/10.1200/JCO.2005.02.8233
https://dx.doi.org/10.1200/JCO.2005.02.8233
https://dx.doi.org/10.1002/1097-0142(197507)36:1<216::aid-cncr2820360123>3.0.co;2-e
https://dx.doi.org/10.1002/1097-0142(197507)36:1<216::aid-cncr2820360123>3.0.co;2-e
https://dx.doi.org/10.3109/02688698909001028
https://dx.doi.org/10.3109/02688698909001028
https://dx.doi.org/10.3171/jns.1998.89.1.0069
https://dx.doi.org/10.3171/jns.1998.89.1.0069
https://dx.doi.org/10.1097/00004728-199305000-00018
https://dx.doi.org/10.1097/00004728-199305000-00018
https://dx.doi.org/10.3171/foc.2004.16.4.9
https://dx.doi.org/10.3171/foc.2004.16.4.9
https://dx.doi.org/10.4172/2329-6895.1000236
https://dx.doi.org/10.4172/2329-6895.1000236
https://dx.doi.org/10.1016/j.wneu.2012.03.018
https://dx.doi.org/10.1016/j.wneu.2012.03.018
https://dx.doi.org/10.1016/j.surneu.2008.06.003
https://dx.doi.org/10.1016/j.surneu.2008.06.003
https://dx.doi.org/10.1136/bcr-2014-203683


presenting as diabetes insipidus. BMJ Case Rep. 2014, 2014:bcr2014203683. 10.1136/bcr-2014-
203683

19. Park Y, Kim H, Kim EH, Suh CO, Lee S: Effective treatment of solitary pituitary metastasis
with panhypopituitarism in HER2-positive breast cancer by lapatinib. Cancer Res Treat. 2016,
48:403-408. 10.4143/crt.2014.165

20. Abele TA, Yetkin ZF, Raisanen JM, Mickey BE, Mendelsohn DB: Non-pituitary origin sellar
tumours mimicking pituitary macroadenomas. Clin Radiol. 2012, 67:821-827.
10.1016/j.crad.2012.01.001

2020 Hu et al. Cureus 12(3): e7226. DOI 10.7759/cureus.7226 7 of 7

https://dx.doi.org/10.1136/bcr-2014-203683
https://dx.doi.org/10.4143/crt.2014.165
https://dx.doi.org/10.4143/crt.2014.165
https://dx.doi.org/10.1016/j.crad.2012.01.001
https://dx.doi.org/10.1016/j.crad.2012.01.001

	Pituitary Metastasis of Pulmonary Large Cell Neuroendocrine Carcinoma: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: CT images of ovarian masses found five years after initial diagnosis and treatment of lung LCNEC.
	FIGURE 2: CT and MRI T1-FLAIR images of the pituitary tumor found five years after initial diagnosis and treatment of lung LCNEC.
	FIGURE 3: MRI T1-FLAIR images of the pituitary tumor prior to transsphenoidal resection.
	FIGURE 4: MRI T1-FLAIR images of the pituitary tumor after transsphenoidal resection and prior to radiation treatment.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


