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Abstract

Purpose—To examine the contemporary epidemiology of adult pituitary tumors with a particular 

focus on uncommon tumor types, using the 2017 WHO Classification of pituitary tumors.

Methods—Adult patients presenting with a pituitary or sellar tumor between 2004 and 2017 

were identified from the U.S. National Cancer Database, with tumor type categorized according to 

the 2017 WHO classification. Descriptive epidemiological statistics were evaluated and reported 

for all pituitary tumor types and subtypes.

Results—113,349 adults with pituitary tumors were identified, 53.0% of whom were female. The 

majority of pituitary tumors were pituitary adenomas (94.0%), followed by craniopharyngiomas 

(3.8%). Among pituitary adenomas, whereas 71.6% of microadenomas presented in females, only 

J. Bryan Iorgulescu jiorgulescu@bwh.harvard.edu.
Luz E. Castellanos and Catherine Gutierrez: co-first author.

Code availability Not applicable.

Declarations

Conflict of interest The authors report no conflicts of interest.

Consent to participate/publication Not applicable.

Ethical approval This study was approved by the MGB institutional review board.

Supplementary Information The online version contains supplementary material available at https://doi.org/10.1007/
s11102-021-01189-6.

HHS Public Access
Author manuscript
Pituitary. Author manuscript; available in PMC 2023 May 21.

Published in final edited form as:
Pituitary. 2022 February ; 25(1): 201–209. doi:10.1007/s11102-021-01189-6.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



46.7% of macroadenomas and 41.3% of giant adenomas did (p < 0.001). For craniopharyngiomas, 

71.2% were adamantinomatous and 28.8% were papillary, with adamantinomatous tumors 

associated with Black non-Hispanic race/ethnicity ( ORadj = 2.44 vs. White non-Hispanic, 99.9 

%CI = 1.25–4.75, p < 0.001) in multivariable analysis. The remaining 0.7% (n = 676) of 

pathology-confirmed pituitary tumor types were composed of: 21% tumors of the posterior 

pituitary, 16% chordomas, 11% pituitary carcinomas (i.e. adenohypophyseal histology with 

metastasis; herein most frequently to bone), 10% meningiomas, 8% germ cell tumors, 7% 

hematolymphoid (largely DLBCLs), and 4% neuronal/ paraneuronal (largely gangliogliomas). 

Pituitary carcinomas and posterior pituitary tumors demonstrated a male predilection (62.2% and 

56.0%, respectively), whereas sellar meningiomas predominated in females (84.1%). Age, race/

ethnicity, tumor size, and overall survival further varied across uncommon pituitary tumor types.

Conclusions—Our findings provide a detailed contemporary dissection of the epidemiology of 

common and uncommon adult pituitary tumors in the context of WHO2017.
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Introduction

Pituitary tumors comprise approximately 10–15% of all intracranial tumors in the adult 

population [1–3]. Although generally benign, slow-growing tumors, pituitary tumors can 

nonetheless cause symptoms due to their hormonal activity and/or sellar mass effect. 

At least one third of pituitary tumors have been associated with health complications 

such as diabetes mellitus, accelerated heart disease, infertility, sexual dysfunction, mood 

disorders, visual disturbances, and hypertension. Furthermore, a minority of pituitary 

tumor types are clinically aggressive, with a propensity for invasion of nearby structures, 

apoplexy, and recurrence. Our burgeoning understanding of the wide spectrum of pituitary 

tumors’ genetics and clinical manifestations catalyzed the 2017 update to the World 

Health Organization classification of pituitary tumors—together helping to advance a 

more nuanced diagnosis and management of patients with pituitary tumors [4]. Although 

sellar tumors are predominated by pituitary adenomas, there are many diverse tumor 

types that are also encountered in the pituitary region, including craniopharyngiomas, 

tumors of the posterior pituitary, chordomas, and meningiomas—among several others—

which can have a wide range of presentation and morbidity [5]. Reflecting their high 

prevalence, most epidemiological characterization of pituitary tumors has focused on 

pituitary adenomas and craniopharyngiomas [3, 6]. Here, we leverage a national cancer 

database to comprehensively analyze the epidemiology of all pituitary tumor types—with a 

particular focus on uncommon types—using the contemporary framework of the WHO2017 

classification schema. Our study builds on the foundational work by Famini et al., Freda 

et al., the Central Brain Tumor Registry of the U.S., the German Pituitary Tumor Registry, 

and others, in order to provide an updated and more detailed, clinically-relevant dissection 

of pituitary tumor epidemiology—especially for uncommon tumor types whose paucity have 

limited their study in institutional and even multi-institutional cohorts [3, 5, 7, 8].
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Methods

Adult patients who were ≥ 20-years-old and presented from 2004 to 2017 with a newly-

diagnosed pituitary region tumor were extracted from the pan-cancer National Cancer 

Database (NCDB), which encompasses > 70% of newly-diagnosed cancers in the U.S. 

[9]. In the U.S., multiple cancer registries additionally collect data for intracranial tumors 

that display benign or borderlines behavior. The methods have been previously described, 

but briefly, pituitary tumors were defined as either primary benign or malignant tumors 

originating in the ICD-O-3 topographical codes for the pituitary (C75.1, which includes 

the sella turcica/pituitary fossa and Rathke pouch) and craniopharyngeal duct (C75.2) 

[10]. In addition to intrasellar lesions, 13.9% of craniopharyngiomas were encoded in 

the NCDB with topographical code C71.9 for “Brain, NOS” and were also included 

herein. Tumor histology was categorized by ICD-O-3 histological codes according to 

the WHO 4th edition Classification of Tumours of Endocrine Organs into: pituitary 

adenomas, craniopharyngiomas, tumors of the posterior pituitary (spindle cell oncocytomas, 

pituicytomas, granular cell tumors, and sellar ependymomas), mesenchymal and stromal 

tumors (e.g. chordomas, meningiomas, vascular neoplasms, schwannomas, and solitary 

fibrous tumors), germ cell tumors, hematolymphoid tumors (e.g. lymphomas, Langerhans 

histiocytosis), neuronal and paraneuronal, or other tumor types (Supplemental Table 1) [4]. 

As per the WHO 4th edition classification, the rare primary pituitary tumors that were coded 

as an adenohypophyseal histology (i.e. pituitary adenoma or “pituitary carcinoma”) and 

demonstrated either craniospinal or distant metastasis at the time of diagnosis were classified 

herein as pituitary carcinomas (n = 74); whereas the 96 cases that were coded as “pituitary 

carcinoma” histology (code 8272/3) without evidence of distant metastasis were assigned 

herein as pituitary adenomas.

Diagnosis of the specific type of pituitary tumor was based on radiology, biopsy or 

surgical resection with histopathological confirmation. As previously described, pathological 

confirmation was defined as either microscopic diagnosis or biopsy and/or surgical 

procedure with specimen sent to pathology [10]. The tumor’s maximum dimension was 

reported from the pathology report if available, or from the radiology report if not. Patient 

race/ethnicity was categorized as White non-Hispanic, Black non-Hispanic, Asian/Pacific 

Islander, Hispanic, or other.

Summary statistics were displayed as median with interquartile range for continuous data, or 

counts and percentages for categorical data. Cell counts < 10 were suppressed. Continuous 

variables were assessed by t-test and categorical variables by Fisher exact test (or Chi2 

approximation). All-cause overall survival (OS) from initial diagnosis was estimated using 

Kaplan-Meier techniques (reported with 95% confidence intervals [CI]), and was suppressed 

by the NCDB for patients diagnosed in 2017 due to limited follow-up. Patient and 

tumor characteristics associated with adamantinomatous vs. papillary craniopharyngioma 

subtypes were assessed with multivariable logistic regression. Two-sided p values < 0.001 

were denoted as significant to reduce false positives. Analyses were conducted in Stata 

(SEv15.1). This study was approved by the Mass General Brigham Institutional Review 

Board (2015P002352).
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Results

From 2004 to 2017, 113,349 adult patients were diagnosed with a tumor originating in 

the pituitary region. Overall, 53.0% (n = 60,072) of pituitary tumors occurred in females, 

and females presented at earlier ages (median 48 years, IQR 35–63; vs. 57 years in males, 

IQR 45–68 years; p < 0.0001). As diagnosed by either radiographical or pathological 

assessment, pituitary adenomas (94.0%, n = 106,535) comprised the overwhelming majority 

of pituitary tumors, followed by craniopharyngiomas (3.8%, n = 4307), and uncommon 

pituitary tumor types (0.7%, n = 799; Table 1). In 1.5% (n = 1708) of cases, a specific 

tumor type was not determined. Although pituitary adenomas predominated overall, there 

were slight differences in distributions by sex and age (Fig. 1). By patients’ race/ethnicity, 

uncommon pituitary types more frequently occurred in White non-Hispanic patients (69.5%) 

and less commonly in Black non-Hispanic patients (15.7%), compared to the distribution of 

overall pituitary tumors (64.3% in White non-Hispanic and 19.9% in Black non-Hispanic 

patients, respectively) (p < 0.001). The median maximum dimension of pituitary adenomas 

was 18 mm (IQR 9–26), compared to 26 mm (IQR 19–34) for craniopharyngiomas (p < 

0.0001).

Among pituitary adenomas, 26.9% were microadenomas (i.e. < 10 mm; median 5 mm, 

IQR 4–7), 66.9% were macroadenomas (i.e. 10–40 mm; median 21 mm, IQR 16–27), 

and 6.2% were giant adenomas (i.e. > 40 mm; median 50 mm, IQR 45–64). Whereas 

71.6% (n = 16,534) of microadenomas presented in females, only 46.7% (n = 26,805) of 

macroadenomas and 41.3% (n = 2185) of giant adenomas did (p < 0.001). Although age 

of presentation for giant adenomas was similar between males and females (median of 

52 years, IQR 40–63; and 51 years, IQR 37–63; respectively, p = 0.01); microadenomas 

presented at a median of 50 years (IQR 38–61) in males and 38 years (IQR 30–49) in 

females (p < 0.0001). There was also a difference in distributions by race/ethnicity: 67.0% 

of microadenomas, 63.7% of macroadenomas, and 57.7% of giant adenomas presented in 

White non-Hispanic patients, while 17.1% of microadenomas, 20.6% of macroadenomas, 

and 22.9% of giant adenomas were diagnosed in Black non-Hispanic patients; and 10.1% 

of microadenomas, 9.9% of macroadenomas, and 13.1% of giant adenomas presented in 

Hispanic patients (p < 0.001). Furthermore, although macroadenomas (5-year OS 87.9%, 

95% CI 87.6–88.2) and giant adenomas (5-year OS 87.4%, 95% CI 86.3–88.4) were 

associated with worse unadjusted OS than microadenomas (5-year OS 95.1%, 95% CI 

94.7–95.4; p < 0.0001), age-adjusted 5-year OS rates were ≥ 99.5% for all three size levels.

Epidemiology of pituitary adenomas and craniopharyngiomas with histopathological 
confirmation

Among newly-diagnosed pituitary tumors, 58.7% had a histopathological diagnosis (n = 

66,477), ranging from 57.7% of pituitary adenomas, to 85.3% of craniopharyngiomas 

and 84.6% of uncommon tumor types (Table 1). Histopathological subtypes of pituitary 

adenomas were unfortunately only rarely reported by the NCDB (2.4% of pituitary 

adenomas herein), among which 51.7% were encoded as prolactinomas (n = 767), 38.1% 

as chromophobic (n = 566), 5.9% as acidophilic (n = 88), and 2.2% as basophilic (n = 33) 

adenomas. No data regarding pituitary adenoma functionality were reported by the NCDB.
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In contrast, the histological subtype was encoded for 48.0% (n = 1761) 

of craniopharyngiomas with histopathological diagnosis, in which 71.2% were 

adamantinomatous and 28.8% were papillary. Multivariable logistic regression was used to 

identify any patient or tumor characteristics that were associated with an adamantinomatous 

vs. papillary subtype, in which only Black non-Hispanic race/ethnicity was significantly 

associated with increased odds of an adamantinomatous subtype (odds ratio 2.44 compared 

to White non-Hispanic, 99.9% CI 1.25–4.75, p < 0.001; odds ratio 2.94 compared 

to Asian/Pacific Islander, 99.9% CI 0.95–9.09, p = 0.002). Only 8.7% of papillary 

craniopharyngiomas were diagnosed in Black non-Hispanic patients, compared to 20.5% 

of adamantinomatous craniopharyngiomas—additionally, for reference, 19.9% of pituitary 

adenomas were diagnosed in Black non-Hispanic patients. Age at diagnosis, sex, and 

greatest tumor dimension were not associated with craniopharyngioma subtype (all p > 

0.10; Supplemental Table 2).

Epidemiology of uncommon pituitary tumor types with histopathological confirmation

The patient and tumor characteristics of uncommon pituitary tumor types with 

histopathological diagnosis are reported in Table 2, along with their distributions by age 

in Fig. 2. Among the uncommon pituitary tumor types, tumors of the posterior pituitary 

comprised the largest fraction: 20.9% of cases (n = 141, or 0.2% of all pituitary tumors 

with pathological diagnosis). However, this likely represents a considerable underestimation, 

given that a distinct ICD-O-3 code for pituicytoma was not incorporated into cancer 

registries until 2018 and that for spindle cell oncocytomas, the appropriate ICD-O-3 code 

(i.e. 8290/0) was unconventionally defined for cancer registries as an “oxyphilic adenoma”

—consequently, many cases may have been inappropriately encoded as a tumor of unknown 

type. Furthermore, there may be confusion between the encoding of “granular cell tumour 

of the sellar region” (i.e. 9582/0; a TTF1 + posterior pituitary tumor posited to arise 

from granular pituicytes) and “granular cell tumor, NOS” (i.e. 9580/0; a benign tumor 

with neuroectodermal differentiation and lysosome-rich granular eosinophilic cytoplasm 

most commonly found in subcutaneous and submucosal sites). Herein, both codes were 

considered to represent “granular cell tumour of the sellar region”. Overall, tumors of the 

posterior pituitary presented at a median age of 55 years (IQR 45–67) with a median 

greatest dimension of 20 mm (IQR 15.5–27.5), and displayed a slight male predominance 

(56.0% of cases). Additionally, tumors of the posterior pituitary were more likely to be 

diagnosed in White non-Hispanic patients (71.7%) than pituitary adenomas (64.2%) or 

craniopharyngiomas (65.3%).

Pituitary carcinomas—defined herein as a primary pituitary tumor with adenohypophyseal 

histology and metastasis at the time of diagnosis—represented 11.0% (n = 74) of uncommon 

tumor types or 0.12% of adenohypophyseal tumors. Details regarding metastatic sites were 

only available for half of the patients, among whom bone was the most frequent site of 

involvement (27.0%). Pituitary carcinomas presented at later ages (median 58 years, IQR 

44–67) and with larger tumors (median 28 mm, IQR 21–37.5) than their benign counterparts 

(median 53 years, IQR 39–66; and median 18 mm, IQR 9–26); and displayed a marked 

male predominance (62.2%). Estimated OS was 80.2% at 5 years (95CI 68.2–88.1) for 

all pituitary carcinomas, and 56.3% (95CI 14.7–84.2) for those with bone metastases. The 
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NCDB only reports metastatic disease at the time of diagnosis, and not pituitary adenomas 

that subsequently metastasize.

Altogether, sellar mesenchymal and stromal tumors accounted for 35.1% (n = 237) of 

uncommon tumor types, among which chordoma were the most frequent (n = 108). 

The majority of chordomas were of conventional histology, but 19.4% were chondroid 

chordomas and none were de-differentiated chordomas. Chordomas were among the largest 

sellar tumor types at presentation: 30 mm in greatest dimension (IQR 22–41). The 5-year 

OS rate associated with sellar chordomas was 72.3% (95% CI 61.7–80.5). Unfortunately, the 

NCDB does not provide the anatomical granularity necessary for distinguishing between 

parasellar, suprasellar, and intrasellar origins of tumors. Chordomas were followed in 

prevalence by meningiomas (n = 69), which were marked by a distinct female predominance 

(84.1%) and older age of presentation (median 61 years, IQR 45–68). Although the 

overwhelming majority of sellar meningiomas were WHO grade 1, < 15% (n < 10) 

were reported to be of WHO grade 2 or 3 histopathology. Vascular neoplasms (n = 23), 

schwannomas (n = 13), and solitary fibrous tumors (i.e. hemangiopericytoma, all WHO 

grades; n = 11) were exceptionally rare in the sellar compartment.

Additional rare pituitary tumor types in adults included: (1) germ cell tumors (n = 56), 

which were largely confined to young (median 25 years old, IQR 21.5–32.5), male patients 

(75.0%)—with 78.6% that were pure germinomas; (2) Primary hematolymphoid tumors 

(n = 46), 52.2% of which were diffuse large B-cell lymphomas. Sellar hematolymphoid 

tumors were associated with some of the worst outcomes: an estimated 40.4% survived 

5 years after diagnosis (95 CI 24.6–55.6); and (3) Neuronal and para-neuronal tumors, 

among whom gangliogliomas dominated (64.0%) and the estimated 5-year OS was 95.8% 

(95% CI 73.9–99.4). Sellar gliomas and embryonal tumors were almost non-existent 

(approximately n = 10 each) and were grouped into “other tumor types”. Finally, n = 

64/97 of the “other tumor types” cases were encoded as “carcinoma, NOS”, neuroendocrine 

carcinoma, adenocarcinoma, squamous cell carcinoma, and other carcinoma subtypes—with 

an estimated 5-year OS of 46.0% (95% CI 32.8–58.3) and approximately 15% of which had 

distant metastases also encoded. These cases could represent metastatic carcinomas from 

other primary sites (or unknown primary sites) that were erroneously encoded as a pituitary 

primary, or incorrectly encoded pituitary carcinomas.

Discussion

Pituitary region tumors are relatively common [1–3]. For instance, in a comparative 

analysis of pituitary tumors between the pediatric and adult populations we previously 

demonstrated that pituitary tumors comprise 12% and 13% of all intracranial tumors 

in female and male adult patients, respectively [10]. As has been well-documented in 

prior cancer registry analyses, pituitary adenomas accounted for the vast majority (94%) 

of pituitary tumors in adults with an annual age-adjusted incidence of 1.20/100,000, 

followed by craniopharyngiomas in distant second (4%) with an annual age-adjusted 

incidence of 0.19/100,000 [3, 6]. In 2017, the WHO classification of tumors arising 

in the sellar and parasellar regions of the pituitary gland was updated to reflect our 

growing understanding of their genomics and pathophysiology. In the context of this new 
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classification framework, herein we leverage a national cancer registry to further investigate 

the epidemiological features of pituitary adenomas and craniopharyngiomas, as well as to 

define the epidemiology of rarer pituitary tumor types in adults.

Prior cross-sectional and retrospective studies have identified a higher incidence of pituitary 

adenomas in females, particularly during early life [11, 12]. Here, we note only minor 

differences by patients’ sex and age in the overall distribution of pituitary adenomas 

among pituitary tumors. However, females presented with pituitary adenomas almost a 

decade earlier than their male counterparts (median of 48 vs. 57 years). Also consistent 

with prior reports, pituitary adenomas were twice as likely to present as microadenomas 

in females compared to males, whereas they were approximately 30–56% more likely 

to present as either macroadenomas or giant adenomas in males compared to females 

[13, 14]. This sex-based discrepancy in adenoma size at presentation is likely due to 

functional manifestations being more clinically pronounced in pre-menopausal females 

(e.g. infertility, oligomenorrhea, galactorrhea), resulting in an earlier diagnosis of smaller 

pituitary adenomas in females. For example, prior studies have observed that functional 

adenomas presenting in adults younger than 50 are more likely to arise in females than 

males, but that the male-to-female ratio equalizes in older patients [15]. Most giant 

adenomas are clinically non-functioning, often presenting at a more delayed age with 

symptoms of sellar mass effect [16]. Although the NCBD does not report data on pituitary 

adenoma functionality, we found that microadenomas in females presented at earlier ages 

than those in males (median of 38 years vs. 50 years), whereas giant adenomas presented at 

a median of 51–52 years-old irrespective of sex, which would be consistent with the finding 

that slow-growing giant adenomas are more likely clinically non-functioning and so present 

at older ages.

Overall, craniopharyngiomas represented less than 4% of pituitary tumors in adults. 

The epidemiology of craniopharyngiomas has been previously described in detail—

notably, finding an increased overall incidence of craniopharyngiomas in Black adults 

(0.29 cases/100,000, compared to 0.18 cases/100,000 in White adults) [3, 17]. Black 

adults were also shown to have proportionally higher incidence rates of pituitary 

adenomas (5.82 cases/100,000, compared to 3.25 cases/100,000 in White adults), such 

that in our analyses craniopharyngiomas comprised 3.9–4.1% of all pituitary tumors in 

White non-Hispanic, Black non-Hispanic, and Asian/Pacific Islander adults. We further 

investigated the epidemiology of craniopharyngioma’s subtypes, for which—as has been 

well-described—the adamantinomatous subtype was more than twice as common as 

the papillary subtype in adults. Age at diagnosis, patient sex, and tumor size were 

similar between adamantinomatous and papillary tumors. However, we found that 

craniopharyngiomas in Black non-Hispanic patients were significantly more likely to be of 

the adamantinomatous subtype. Although our understanding of the genetics and molecular 

drivers of adamantinomatous and papillary craniopharyngiomas has dramatically improved 

in recent years, there remains limited data regarding their molecular epidemiology.

Together, pituitary adenomas and craniopharyngiomas represent 98% of newly-diagnosed 

pituitary region tumors (both in those with pathological confirmation and those without), 

whereas all other pituitary tumor types comprise just 1%. Most frequent among 
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the uncommon pituitary tumor types were mesenchymal and stromal tumors, namely 

conventional chordomas and meningiomas—both of which were likely underestimated 

herein due to the inexact coding of anatomical location in cancer registry data (e.g. 

sellar and parasellar cases may have been coded to a skull primary site or a meningeal 

NOS site) [18, 19]. In the German Pituitary Tumor Registry, meningiomas and chordomas 

represented 0.9% and 0.5% of all pituitary tumors, whereas herein they amounted to 0.1% 

and 0.2% of pituitary tumors with pathological confirmation, respectively [5]. Similar to 

conventional chordomas arising in other sites, a slight male predominance was identified 

for sellar chordomas and patients often presented in their 50 and 60 s [20]. A fifth of 

sellar chordomas were encoded as the chondroid histological subtype, but expression of 

the notochordal marker brachyury is not reported by the NCDB, so some cases could 

have actually been low-grade chondrosarcomas. No sellar dedifferentiated chordomas were 

diagnosed, which is analogous to extracranial sites, where they account for only 1% of 

chordomas. Sellar meningiomas, however, overwhelmingly arose in females (84%), and < 

15% were reported as WHO grade 2 or 3. Beyond chordomas and meningiomas, other 

mesenchymal and stromal tumor types—such as vascular neoplasms, schwannomas, and 

solitary fibrous tumors (i.e. hemangiopericytoma)—were all incredibly rare in the sellae, as 

underscored by the paucity of such cases reported in the literature [5, 21–27].

A sizable fraction of uncommon pituitary tumor types were tumors of the posterior pituitary: 

pituicytomas, granular cell tumors of the sellar region, spindle cell oncocytomas, and 

sellar ependymomas. Initially thought of as distinct entities, they are now recognized to 

likely represent a low-grade, histological spectrum defined by TTF1 expression, whose 

management and ccorresponding clinical outcomes have been described in multiple case 

series [28–35]. Together they exhibited a slight male predilection (56% of cases) and were 

diagnosed at a median age of 55 years. Also demonstrating a male predominance were 

patients presenting with pituitary carcinoma, now distinctly defined in the WHO 2017 as a 

pituitary tumor with adenohypophyseal histology with metastasis—in contrast to some small 

institutional case series that reported a female predominance. Furthermore, the estimated 

5-year overall survival (80%) associated with pituitary carcinoma is somewhat higher than 

has been previously reported from single-digit case series; although those cases with bone 

metastases (the most common metastatic site herein) were associated with an estimated 

5-year overall survival of just 56% [36–39]. In the pituitary region, germ cell tumors 

(overwhelmingly pure germinomas in young adult males), hematolymphoid (largely diffuse 

large B-cell lymphomas), and neuronal and paraneuronal tumors (largely gangliogliomas) 

were exceptionally rare in adults, with their epidemiological characterization only permitted 

by national cancer registries such as the German Pituitary Tumor Registry and the NCDB 

[5].

Limitations

Several limitations of the NCDB constrained this study. Namely, the NCDB lacked data 

regarding the symptomatology, endocrine test results, radiographic details, or hereditary 

syndromes associated with pituitary tumors. For pituitary adenomas, the NCDB did 

not report either details about tumor functionality nor pituitary transcription factor and 

adenohypophyseal hormone immunohistochemistry results, and only had histopathological 
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subtypes encoded for a small fraction of pituitary adenomas. The development of multi-

institutional pituitary tumor-specific registry databases, such as the German Pituitary Tumor 

Registry, will help improve the robust collection of clinical and tumor data relevant 

for pituitary tumors. For tumors of the posterior pituitary, a distinct ICD-O-3 code for 

pituicytoma was not used by cancer registries until 2018, and the ICD-O-3 code for spindle 

cell oncocytoma was defined for registries as “oxyphilic adenoma”—likely resulting in an 

undercounting of tumors of the posterior pituitary. Furthermore, several newly recognized 

entities are not yet encoded by cancer registries (e.g. pituitary blastoma), nor are novel 

recognized genomic features captured by the NCDB. For pituitary carcinomas, although 

the NCDB reported the presence of metastasis at time of presentation, it did not report 

subsequent metastasis. The NCDB also lacked pituitary tumors’ precise neuroanatomical 

details (i.e. parasellar vs. suprasellar vs. intrasellar) and extent of local invasion. In 

terms of survival outcomes, the NCDB is restricted to all-cause OS, which is of limited 

usefulness for patients with benign pituitary tumors. The NCDB is hospital-based and not 

population-based, precluding estimation of incidence or adjustment for baseline population 

characteristics.

Conclusions

Reflecting our growing understanding of the genetics and biology of pituitary tumors, 

the 2017 WHO update has established a more histopathologically and clinically relevant 

classification of pituitary tumors. Herein, we leveraged data from a cancer registry to dissect 

the epidemiology of adult pituitary tumors in the U.S., with a particular focus on defining 

the epidemiology of uncommon tumor types (i.e. for diagnoses beyond pituitary adenomas 

and craniopharyngiomas) according to the 2017 WHO classification. Our findings shed 

light on the characteristics of uncommon pituitary tumor types and help inform the diverse 

differential posed by a new pituitary mass in adults.
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Fig. 1. 
Pituitary tumor type distribution by age and sex. Among females (a) and males 

(b) presenting with a pituitary tumor, the percent that were pituitary adenomas, 

craniopharyngiomas, or other uncommon tumor types by age (year)
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Fig. 2. 
Uncommon pituitary tumor type distribution by age. The percent of different tumor types 

(indicated by different colors) among patients presenting with a pathology-confirmed 

uncommon pituitary tumor type, by age (year)
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