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Abstract: In 1932, Harvey Cushing first proposed pituitary adenoma (PA) as the term for the cause of
acromegaly. After nearly 90 years of research, PA is recognized as the second most common intracranial
neoplasm. Most PAs can be easily cured or controlled by conventional therapies, including surgery, medical
treatment or radiotherapy. However, nearly 40% of PAs are invasive, and some adenomas show aggressive
behavior, with rapid growth patterns and resistance to conventional treatments, which leads to a poor
prognosis; this type of adenoma is called aggressive or refractory PA. For a very small proportion of PAs
(approximately 0.2%), subarachnoid or systemic metastasis may develop, at which point it is considered
malignant and called pituitary carcinoma. Based on distinctions regarding the biological behaviors of
adenoma, aggressive adenoma and pituitary carcinoma, the International Pituitary Pathology Club in 2016
formally proposed new terminology for PA: pituitary neuroendocrine tumor (PitNET). Over the last three
years, an increasing number of relevant articles have used the term PitNET in place of PA. Interestingly,
the fourth edition of the WHO classification of PA released in 2017 did not adopt this nomenclature, and
the Pituitary Society published a paper in 2019 suggesting that the new nomenclature does not improve
clinical diagnosis or treatment and confuses patients more than the PA terminology. The Pituitary Society
insists on using the term PA, as PAs with aggressive behavior only account for a very small proportion of
all PAs. Overall, the new terminology may cause significant and unnecessary patient anxiety and confusion.
Here, we describe the current perspectives and bases of the two naming methods and offer our opinions on
maintaining the original naming system for PA. Nevertheless, early diagnosis and intensive treatment of

aggressive PAs is extremely important for improving patient prognosis, regardless of the nomenclature.
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Introduction to describe the cause of acromegaly (2). After nearly 90 years
Pituitary adenoma (PA) is the second most common of research, PAs have been confirmed as monoclonal entities
intracranial tumor, accounting for approximately 15% of originating from the adenohypophysis (3). Most PAs are
all intracranial tumors, and its incidence rate is increasing benign tumors that can be easily cured or controlled by
yearly (1). In 1932, Harvey Cushing proposed PA as the term conventional therapies, including surgery, medical treatment
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or radiotherapy (4). However, a small set of PAs manifesting
as a radiologically invasive tumor with an unusually rapid
growth rate or clinically relevant growth despite optimized
standard therapies (surgery, radiotherapy and conventional
medical treatment) should be considered as aggressive
PAs, though the prevalence remains unknown (5-7). In
general, the invasiveness of pituitary tumors does not always
correlate with aggressiveness. Intriguingly, subarachnoid or
systemic metastasis develops in a very small number of PAs
(approximately 0.2%); such a malignancy is called pituitary
carcinoma (8). The International Pituitary Pathology Club
has formally proposed changing the term PA to pituitary
neuroendocrine tumor (PitNET) mainly based on the
aggressiveness of some PAs and according to origin of the
tumor and the distinctions in biological behavior between
adenoma, aggressive adenoma and pituitary carcinoma (9).
However, this designation was not adopted in the fourth
edition of the WHO classification of PAs published in
2017 (10), and the Pituitary Society published a paper
in 2019 suggesting that the new terminology does not
improve clinical diagnosis and treatment and confuses
patients more than PA terminology (11). Indeed, the
Pituitary Society insists on using the term PA as “PAs with
aggressive biological behaviors” and “pituitary carcinomas”,
which account for only a very small proportion of all PAs,
suggesting that the new terminology may cause significant
and unnecessary patient anxiety and confusion (11,12).
Here, we describe the starting point and basis of each
naming system. Regardless of the nomenclature, early
diagnosis and intensive treatment of aggressive PAs are
extremely important for improving patient prognosis.
We present the following article in accordance with the
Narrative Review reporting checklist (available at http://
dx.doi.org/10.21037/tcr-20-3446).

The proposal of PitNET nomenclature

As early as 1990, Herman and colleagues confirmed
that PAs are monoclonal benign tumors arising from
adenohypophyseal cells (13). PAs exhibit a variety
of endocrinological clinical manifestations, complex
tumorigenesis mechanisms, and obvious intratumor
heterogeneity (14). Although most PAs exhibit benign
growth patterns and have good prognoses, a small number
show aggressive behaviors, with rapid tumor growth
patterns and a poor prognosis even with combined therapies,
including surgery, routine drug therapy and radiotherapy.
For the early diagnosis of such PAs with aggressive behavior
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and a poor prognosis, the third edition of the WHO
classification of PAs released in 2004 defined atypical PA
as PA with a Ki-67 labeling index >3 %, increased mitotic
count and p53 loss (15); this type accounts for approximately
2.7-15% of all PAs (16). However, further studies have
found that a diagnosis of atypical PA does not indicate
the biological behavior and prognosis of the tumor (17).
Therefore, the terminology of atypical PA was abandoned
in the fourth edition of the WHO classification of PAs
released in 2017, and new nomenclature of “aggressive
pituitary adenoma” was proposed; this type of tumor
is characterized by rapid growth, radiological invasion,
a high Ki-67 proliferation index and refractoriness to
conventional therapies, including surgery, traditional drug
therapy and radiotherapy (10). According to European
Society of Endocrinology Clinical Practice Guidelines
for the management of aggressive pituitary tumors and
carcinomas, uncontrolled tumor enlargement and/or
hormone oversecretion will seriously affect the quality of life
or even endanger the life of the patient (5). Temozolomide
(TMZ) is currently the only agent that has shown promising
results when used as a salvage therapy, though confirmation
of this finding in prospective, randomized, controlled trials
is lacking (18). Based on definitions in the field of oncology,
“tumor” is a general term for benign and malignant tumors,
whereas adenoma refers to a benign tumor produced by
epithelial cells of a gland. With the shift in terminology to
pancreatic NETS, the change from “adenoma” to “tumor”
was employed to recognize the lack of predictability and
reflect the potential for malignant behavior of pancreatic
NETs. Therefore, the International Pituitary Pathology
Club in 2016 in France at their 14th meeting formally
proposed changing the term from PA to PitNET. PAs
display a series of transitions from benign to malignant
biological behavior, and these transitions can lead to severe
clinical symptoms and a poor prognosis, even if there is no
shift to pituitary carcinoma (9). The term tumor emphasizes
the unpredictable malignant behavior of some PAs.
Moreover, as the adenohypophysis cells secreting pituitary
hormones in aggressive PA are neuroendocrine cells, it
has been suggested that the term be changed from PA to
PitNET. This recommendation has also been recognized
by the WHO Consensus Expert Panel in a proposal on the
framework for neuroendocrine tumors (19).

The question of the nomenclature of PitNETs

In 2019, the Pituitary Society published a paper
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Table 1 The differences of the meanings between PAs and PitNE'Ts

Liu et al. PA or PitNET

Characteristics PAs PitNETs

Origin Adenocyte origin Specialized cells with traits of both endocrine cells
Behavior Not predictive Indicating aggressive biological behavior
Prognosis Not predictive Indicating on poor prognosis

Patient Familiar Not familiar and may bring anxiety and frustration

suggesting that compared with PA nomenclature, the
new nomenclature can neither promote clinical diagnosis
and treatment nor reduce confusion in patients (11).
Furthermore, the International Pituitary Pathology Club
argued that the term PitNET emphasizes the aggressive
behavior of some tumors (20). Base on a meta-analysis
of radiology and pathology data from autopsy reports,
pituitary lesions were incidentally found in 16.7% of the
population (21), and recent cross-sectional, community-
based studies estimated the prevalence of PAs at 78-94
cases per 100,000 population (22,23). In addition, a recent
study reported that the prevalence and incidence rates of
PAs have increased to approximately 1 in 1,000 with the
popularity of magnetic resonance imaging examination (24).
Nonetheless, most adenomas are asymptomatic and found
incidentally, which are called incidentalomas. These
incidentalomas remain asymptomatic during long-term
follow-up and do not require treatment. Only a small
proportion of PAs are clinically relevant, causing symptoms
through oversecretion of hormones or mass effects; these
PAs also do need treatment. Most PAs are characterized by
benign tumor biological behavior, whereas all NETs are
considered malignant tumors (https://www.cancer.net/cance
r-types/neuroendocrine-tumors/introduction), as defined
by the American Society of Clinical Oncology (12). Overall,
the new term PitNET may cause misunderstanding and
unnecessary concern in patients; the term emphasizes the
aggressiveness of some PAs, and it may not be appropriate,
as aggressive tumors are very rare.

Additionally, according to the medical textbook
definition, tumor is a nonspecific term that refers to
abnormal growth of cells that can either be benign or
malignant, and this terminology does not reveal that
PA originates from the glandular structures of epithelial
tissues of the pituitary gland and is therefore pathologically
inappropriate. As defined by the American Society of
Clinical Oncology, NETs originate from specialized cells
with traits of both hormone-producing endocrine cells
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and nerve cells. The Mayo Clinic has a similar definition
(https://www.mayoclinic.org/diseasesconditions/neuro
endocrinetumors/symptomscauses/syc20354132). Both
of these definitions suggest that NETs can occur in any
part of the body, such as the lungs, gastrointestinal tract,
pancreas, and adrenal gland, which are common sites, but
without mention of the pituitary gland. Hence, there is no
theoretical basis for defining PitNET.

Our perspective

We are aware that PA is not a simple resectable benign
tumor but a complex neuroendocrine disease with a very
high incidence. Compared to “large and invasive neoplasms
that cause significant morbidity”, pituitary incidentalomas
not requiring intervention are far more common.
Therefore, it is questionable to change the nomenclature of
PA that has been used for nearly 90 years to PitNET, which
is prone to ambiguity. Our reasons are as follows (7able I):
(I) The PitNET nomenclature fails to indicate
the adenocyte origin and ignores the endocrine
background of PAs, which may challenge the
classification of tumors of the endocrine system.
(II) ‘The basis for PitNET is the malignant biological
behavior and poor prognosis of aggressive PAs.
However, the vast majority of PAs are silent and
need no clinical intervention. Aggressive PAs with
malignant biological behavior are extremely rare.
The new term PitNET may bring anxiety and
frustration to patients. Both the fourth edition of
the WHO PA classification and the Guidelines of
the European Endocrine Society for the treatment
of aggressive PAs emphasize the malignant
biological behavior of a small subset of tumors and
suggest early diagnosis and intensive treatment for
this subset. Thus, there is no need to develop new
nomenclature to emphasize this.
(III) As defined by the American Society of Clinical
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Oncology, NETs are derived from specialized cells
with traits of both hormone-producing endocrine
cells and nerve cells and occur in common sites
such as the lung, gastrointestinal tract, pancreas
and adrenal gland, without mention of the pituitary
gland. Therefore, the new term PitNET for PA
lacks theoretical support.

Conclusions

As the new term PitNET will create additional ambiguity
regarding the origin of PAs and cause anxiety and frustration
in patients with typical PAs, we suggest maintaining the
term PA and not using PitNET at this time.
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