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ABSTRACT

This study aims to systematically review the pituitary gland metastatic on breast cancer. A systematic review was 
conducted that follows the Preferential Reporting Guidelines for Systematic Review and Meta-Analysis (PRISMA). 
PubMed, EMBASE, Library Genesis were used to search for metastatic pituitary gland with an emphasis on breast 
cancer, which were released by June 2020. The terms “Pituitary Metastasis” and “Breast Cancer” were used to 
search for the publications. A total of 13 articles were included in this systematic review. Pituitary gland metastasis 
is rare and difficult to differentiate from without a pathologic diagnosis. Pituitary metastasis is very common in 
breast cancer and has rare manifestations. At the time of pituitary metastasis, most of the patients have clinical and 
radiological evidence of the disease. In the foreseeable future, play better methods and treatments for metastatic 
pituitary management on breast cancer in the age of precision medicine.
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INTRODUCTION

Metastases of the pituitary gland are extremely rare and represent 
only 1% of pituitary tumor lesions, in most cases the primary is of 
mammary or pulmonary origin [1,2]. At the time of diagnosis, most 
patients are elderly and present with advanced cancer disease with 
multiple metastatic sites [3]. Pituitary metastases can also be the first 
manifestation of occult primary cancer or the only metastatic site 
[4]. The role of pituitary hormones like prolactin, growth hormone, 
growth hormone releasing hormone, gonadotropin releasing 
hormone in breast cancer have been studied to a certain extent but 
not as exhaustively as estrogen. The pituitary hormones and their 
receptors could play a significant therapeutic role in breast cancer by 
themselves or in combination with the current standard treatment 
modalities. In the past decade growth hormone has been gaining a 
lot of attention in cancer development, progression and metastasis. 
Here we try to summarize the role of pituitary Metastasis in breast 
cancer with the available literature. The potential limitations and 
future directions of are also discussed in this systematic review.

Epidemiology

In generally although pituitary adenomas have been found by 
routine autopsy study to be surprisingly common, their emergence 

as clinical problems is far less frequent. Pituitary tumors are the 
third most common brain tumor in adults, accounting for 15% of 
adult tumors. But today, around the world, the number of patients 
with pituitary metastasis who also have breast cancer is very high. 
There is substantial variation in breast cancer rates among different 
countries. Rates are some six times higher in the USA, Canada, 
and northern Europe than in Asia or among black populations 
in Africa. These international differences in breast cancer rates 
do not appear to be determined primarily by variation in genetic 
susceptibility. Systematic surveys of pituitaries of patients dying of 
various causes have shown an incidence as high as 22.6% (some 
with multiple tumors) and as low as 8.8% [5,6]. Virtually all 
these tumors were unsuspected during life, although it must be 
emphasized that appropriate diagnostic studies were not carried 
out in these patients during life. The incidence increased with 
age. With advancements in screening, imaging, and therapeutics, 
cancer patients are enjoying improved survival and quality of 
life. Brain Metastases (BMs), Including pituitary metastasis with 
breast cancer, however, continue to be a major source of morbidity 
and mortality for nearly one fifth of adult cancer patients. The 
CBTRUS estimates that 11,000 new pituitary tumors will be 
diagnosed in the United States in 2015, with an incidence of 3.47 
per 100,000. Most pituitary tumors are benign adenomas, although 
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craniopharyngiomas and other types of histology comprise a 
minority of pituitary tumors [7]. Although pituitary adenomas 
are often cured by surgical resection, recurrences occur in 7% to 
12%, and 60% to 65% of patients progress after subtotal resection; 
however, recurrences can be treated effectively with repeat resection 
or radiotherapy [8,9].

METHODOLOGY

This systematic review was performed to evaluate pituitary 
metastasis of breast cancer. The following are the inclusion and 
exclusion criteria.

Eligibility criteria

Studies were included if (1) exclusively targeted breast cancer 
patients; (2) published between 2017 and June 2020; (3) written 
in the English language; a systematic review was conducted that 
follows the preferential reporting guidelines for systematic review 
and meta-analysis (PRISMA). (4) published in a peer-reviewed 
journals indexed in PubMed, EMBASE, Library Genesis were used 
to search for metastatic pituitary gland with an emphasis on breast 
cancer; (5) they used any type of Pituitary Metastasis as a part of or 
the whole intervention; and (6) utilized a quantitative design for 
evaluation. Studies published in the past three years were included 
because a previous systematic review covered studies published 
before 2017. Studies which did not meet any of the aforementioned 
criteria were excluded. The studies were extracted independently 
by two authors. Duplicates were excluded by reference manager 
software (Endnote). We descriptively summarized the included 
articles with six tables. Additionally, studies were excluded if (1) 
they were incomplete or ongoing; (2) used qualitative methodology; 
(3) they were abstracts of conference proceedings, duplicates and 
letters to the editor, editorials, and commentaries.

Search strategy for identification of studies

This review followed internationally established Preferred 
Reporting Items for Systematic Reviews and Meta-analyses 
(PRISMA) protocol guidelines (Moher et al.) for a thorough 
review and appropriate analysis of the peer reviewed articles for 
an authentic review article. In order to capture potentially relevant 
literature, systematic searches were performed on four electronic 
databases mentioned earlier for peer-reviewed articles that studied 
the Pituitary Metastasis of Breast Cancer patients. The following 
Boolean operators and combination of Pituitary Metastasis, breast 
cancer and intervention or programs search terms were used 
in the literature search process: “Pituitary Metastasis and Breast 
Cancer and Intervention or Program”. A total of 246 studies were 
identified through searches in electronic bibliographic databases. 
After removing duplicate publications from the obtained articles, 
67 titles and abstracts were reviewed based on predetermined 
inclusion and exclusion criteria. This resulted in 40 papers that 
were considered for full-text review, which yielded 13 studies for 
inclusion in this systematic review. Three reviewers independently 
executed each above-mentioned step of the literature search 
process. If any discrepancies occurred between the reviewers, they 
were resolved through discussion and present the literature search 
procedure. The titles and abstracts of the articles were reviewed to 
see whether they meet the inclusion criteria or exclusion criteria. 
The articles that did meet the criteria were fully reviewed for data 
extraction (Figure 1).

RESULTS

A total of 13 studies met the inclusion criteria for the review. 
Provides the summary of data extracted from the reviewed studies. 
The items in the table included information on the following 
characteristics (Table 1).

Table 1: Most common histology by age group. Adapted from [41].

Age (Y)
Most common 

histology
Second most 

common histology
Third most 

common histology

15-19
Tumors of the 

pituitary
Pilocytic astrocytoma

Neuronal and 
glioneuronal tumors

20-34
Tumors of the 

pituitary
Meningioma Nerve sheath tumors

35-44 Meningioma
Tumors of the 

pituitary
Nerve sheath tumors

45-54 Meningioma
Tumors of the 

pituitary
Glioblastoma

55-64 Meningioma Glioblastoma
Tumors of the 

pituitary

65-74 Meningioma Glioblastoma
Tumors of the 

pituitary

75-85 Meningioma Glioblastoma
Tumors of the 

pituitary

85 Meningioma Glioblastoma
Tumors of the 

pituitary

Overall
Meningioma (7.61 

per 100,000)

Tumors of the 
pituitary (3.29 per 

100,000)

Glioblastoma (3.19 
per 100,000)

Outcome measurements of the criteria recorded from participants 
included efficacy, metastatic effect of pituitary gland on participants’ 
breast cancer, which varied from study to study.

Identification tumors of pituitary

Pituitary adenomas are the most common tumors of the Sella 
and are manifest by either symptoms of mass effect or symptoms 
of hormone overproduction or underproduction. The histological 
and functional classification of pituitary adenomas is reviewed in 
relation to their clinical presentation and potential therapies [10]. 
Most pituitary adenomas are slow-growing tumors, but some have 
a higher growth rate and can be invasive. Pituitary carcinomas 
are very rare and are defined by the presence of metastasis or 
cerebrospinal fluid dissemination [11]. Pituitary adenomas are 
clinically significant because they may present with symptoms 
of mass effect, especially visual compromise, and symptoms of 
endocrine dysfunction. Pituitary adenomas have been classified in 
various ways.

The latest Endocrine Tumors Classification of the WHO includes 
a pituitary adenoma classification based on the previous morpho 
functional classification, but it gives more importance to the 
classical types of adenomas with clear definitions, providing 
an easier approach to these tumors. The remaining pathologic 
categories are included, but at a secondary level as microscopic 
variants (Table 2).
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Table 2: Tumors of pituitary, source: Tumors of endocrine organs, WHO 
classification (2004).

Tumors of pituitary Tumors of endocrine organs

Pituitary adenomas

1. PRL-producing tumors

2. Growth hormone-producing tumors

3. Adrenocorticotropin-producing tumor

4. Gonadotropin-producing tumor

5. Thyrotropin producing adenomas

6. Null cell adenomas

7. Plurinominal adenomas

Pituitary carcinoma  

Gangliocytoma  

Mesenchymal tumors
1. Chordoma

2. Meningioma

Granular cell tumors  

Secondary tumors  

DISCUSSION 

In most of the studies on metastatic involvement of the pituitary 
gland, breast and lung cancers were the most primary tumors 
comprising approximately two-thirds of cases, but metastasis from 
lymphoma, leukemia, melanoma, kidney, colon, and prostatic 
cancer were also reported [10].

There is a strong correlation between the occurrence of pituitary 
metastasis and the presence of widespread, especially skeletal, 
dissemination of metastatic tumor. This suggests that the appearance 
of pituitary metastasis represents extensive disease. Rarely, a patient 
with no previous history of malignancy presents with symptoms 
consistent with pituitary adenoma [11,12]. Occasionally, symptoms 
produced by pituitary metastasis occur in patients with no prior 
history of malignancy. In the 60 reported cases of symptomatic 
pituitary metastasis found in the literature, (30%) had no known 
malignancy. This percentage is probably artificially high since this 
type of presentation is unusual and more likely to be reported 
[3,12-14]. The current literature on pituitary metastases in breast 
cancer generally describes lesions discovered by neurosurgeons 
and general surgeons. The present study provides an integrated 
systematic review of patients who report pituitary metastasis to 
breast cancer. Therefore, the present study aimed to describe and 
treat how to diagnose a patient with pituitary metastasis who is 
suspected of breast cancer. Between a long-term period until June 
2020, they were considered for use in the present study.

The symptoms produced by metastatic pituitary involvement are 
shown. Diabetes insipidus was the presenting symptom in 70% 
of the patients. This finding reflects the propensity for pituitary 
metastasis to localize in the posterior lobe of the pituitary. In cases 
of pituitary metastasis where both lobes were examined, over 80% 
had involvement of the posterior lobe [12,13].

The treatment of patients harboring pituitary metastasis depends 
on the symptoms produced by the metastasis, as well as the extent of 

their systemic neoplastic disease. Obviously, every attempt should 
be made to preserve visual function, even in patients with extensive 
disease. This usually can be accomplished by trans-sphenoidal 
decompression followed by radiation therapy (Figure 1).

Surgery also should be considered in cases where accurate 
histological diagnosis would affect future treatment. 

i. Histopathological Pituitary Metastasis (HPM)

ii. Histopathological Breast Cancer (HBC)

Histopathological Pituitary Metastasis (HPM)

Modern and general concepts of pathophysiological and therapeutic 
treatment of pituitary metastasis are significantly different from the 
concepts that existed from the time of Harvey Cushing until just 
a few years ago. Because traditional concepts have dominated our 
thinking for a long time, reviewing them is practical and useful and 
is better understood and understood for new therapies [14].

Pituitary gland adenoma accounts for 20% of all central nervous 
system tumors in the adult population [15]. The percentage of 
pituitary tumors that are benign and primary carcinoma only 
account for 0.1%-0.2% of all cases [16], Metastasis to the pituitary 
gland is unusual. Therefore, the pituitary gland is not a common 
site of metastasis. Pituitary metastases were found in 1%-3.6% of 
patients with malignant tumors [17]. Pituitary metastases occur 
most commonly in the elderly, especially those aged 60-70 years [1].

Pituitary adenoma is the most common cause of pituitary masses, 
constituting approximately 10% of all intracranial neoplasms. 
Pituitary gland metastasis accounts for only approximately 1% of 
all pituitary tumors in previous serial studies [18]. 

Breast tumors and lung tumors are the most common primary sites 
of malignant metastases to the pituitary gland, but other sites such 

Figure 1: PRISMA diagram depicting the literature search process.
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However, in histopathological practice, cell type characteristics, 
number of cells, type and location of secretion, immunohistochemical 
profile and architectural characteristics determine if the tumor is 
ductal or lobular, in addition to its sub-classifications, rather than 
its precise location in the mammary tissue [29,30]. About 50% 
to 80% of newly diagnosed breast cancer cases are called Invasive 
Ductal Carcinoma (IDC); the rest of the cases are classified as 
Invasive Lobular Carcinoma (ILC) [31].

IDCs can be classified as “no specific type” because these 
tumors do not present sufficient morphological characteristics 
to be determined as a characteristic histological type; they can 
also be recognized as a “special type” if they present sufficient 
distinctive characteristics, and particular cellular and molecular 
behavior [32,33]. common special types of breast cancer include: 
medullary carcinoma, metaplastic carcinoma, apocrine carcinoma, 
mucinous carcinoma, cribriform carcinoma, tubular carcinoma, 
neuroendocrine carcinoma, classic lobular carcinoma, and 
pleomorphic lobular carcinoma (Table 4) [34].

Table 4: Breast cancer risk factors.

Risk factors

Early menarche

Late menopause

Obesity (postmenopausal women)

Oestrogen replacement therapy

Older age at first full-tem birth

Nulliparity

Oral contraceptives

A relatively large percentage of the samples that are analyzed in 
pathology labs are from breast cancer patients, since this disease 
is the most prevalent form of cancer among women [16]. Analysis 
methods that are routinely performed by pathologists, such as 
determination of the histological grade and the hormone receptor 
status by Immuno Histo Chemistry (IHC), can be tedious and are 
hampered by observer variability [3,17]. The histological tumor 
grade is commonly determined according to the modified Bloom–
Richardson system, which consists of semiquantitative assessment 
of nuclear atypia, tubule formation, and mitotic activity [34,35]. 
The analysis of immunohistochemically stained slides mainly 
involves the estimation of the number of cells that are positive for 
a particular antigen and the degree of positivity (staining intensity) 
[36,37]. Pathology labs are currently undergoing a transformation 
toward a fully digital workflow [14]. In addition to the digital 
management of tissue samples, pathology orders, and reports, 
this includes the digitization of histopathology slides and use of 
computer monitors for viewing them, which aims to replace the 
optical microscope as the primary tool used by pathologists. This 
transformation has only recently been enabled by the introduction 
of cost and time efficient Whole Slide Imaging (WSI) scanners, 
as successors to microscope-mounted digital cameras. This process 
of adoption of digital slide images is somewhat analogous to the 
digitization of radiological imaging. However, a full analogy is 
difficult to establish because in pathology the primary object of 
analysis is the tissue rather than the image [3].

One of the main benefits of digital slides compared to conventional 

as the gastrointestinal tract, prostate, kidney, thyroid, and pancreas 
have also been reported [2]. Morita et al. reported metastases from 
breast cancer accounted for 33% of pituitary metastases and those 
from the lung accounted for 36% in 36 clinically symptomatic 
patients [19].

In breast cancer patients, the development of metastatic disease is 
considered to be the major cause of mortality [20]. The invasion-
metastasis cascade is a multistep process in which breast cancer cells 
invade the systemic circulation and distant tissues, and cause the 
metastatic colonization of different organs, including the bones, 
lungs and central nervous system [21]. Being highly vascularized, the 
pituitary gland is a target structure for metastatic spread, accounting 
for 0.14%-28% of all reported brain metastases following autopsy 
[22]. In total, 6%-8% of breast cancer cases demonstrate metastatic 
spread to the pituitary gland [23].

Electron microscopy: granules of the cells pituitary

Normal pituitary gland cells can be classified according to their size 
and density, as seen under an electron microscope: Gray found that 
normal gland cells can be divided into six types based on the size of 
the granules. Their cytoplasm contains cells with granules 100 nm 
to 160 nm in diameter that contain TSH. Granules with a diameter 
of 200 nm-160 nm were thought to contain LH. Granules with a 
diameter of 200 nm-270 nm were considered characteristic of FSH, 
and those with a diameter of 270-410 were correlated with ACTH. 
The granules of classical acidophiles were larger: 410 nm-500 nm 
for GH and 500 nm-600 nm for prolactin. The identification of 
granules by parallel display of hormones was not confirmed by 
immunological techniques. In addition, differences in granule 
size are more pronounced in resting cells. In active secretory cells, 
the size of the granule decreases and is not a reliable criterion for 
identifying the hormone produced (sometimes it is of little use 
in the absence of the necessary access) [24,25]. Some pituitary 
adenomas have granules that are easily recognized as GH21 or 
prolactin (Table 3) [26].

Table 3: Relative of various-types of pituitary adenomas.

Types Kovacs et al. Landolt

Prolactinoma 25 39

GH 22 33

Stem cell 5 5

ACTH 14 4

Mixed 5 N/A

TSH 1 N/A

Gonadotropic N/A N/A

Undifferentiated 26 24*

Note: Endocrine-inactive and oncocytoma.

Histopathological Breast Cancer (HBC)

Breast cancer is the most common cancer of women worldwide 
[27]. Breast cancer accounts for 22% of all female cancers, which is 
more than twice the occurrence of cancer in women at any other 
[28]. Male breast cancer is rare compared with female breast cancer. 
Female: male incidence ratios vary from 70 to 130 around the world.
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glass slides is that they enable the use of quantitative automatic 
image analysis methods. These methods have the potential to 
tackle the problems that stem from the subjective interpretation 
by pathologists and, at the same time, reduce their workload [17]. 
However, some techniques developed for other tissue types or 
microscopy modalities that are relevant for the scope of our paper 
are mentioned throughout the text when appropriate. For a broader 
overview of digital pathology and the use of automatic methods for 
analysis of histopathology slides, we refer the reader to the recent 
reviews [38-40].

Pituitary metastases are most prevalent in the sixth and seventh 
decades of life [3]. There is no consensus on improving survival rate 
with surgical resection (sometimes in some cases superficial and 
immediate treatment has been mentioned, but there is no average 
of all studies to improve survival rate with surgical removal), but 
there is improvement in symptoms by local decompression of the 
tumor, although it requires a combination of different therapies 
[41-44]. 

The prognosis is bad, not because of its location, but because of the 
aggressiveness of the tumors. The median survival in clinical series 
was 6-7 months according to the available evidence, but among 
the studies performed by Netunga Pono and Sarein identified 
only 10% of survivors a year later, with a maximum survival of 3 
years. Survival can be improved when the pituitary lesion is a single 
metastasis [25,45-48].

CONCLUSION 

Although the pituitary gland is a rare site of metastasis, pituitary 
metastases should be examined in the face of any clinical or 
biochemical hormonal abnormalities. Lesions and signs of a 
pituitary lesion indicate metastatic disease, even in patients with 
no known onset and its clinical symptoms and MRI findings are 
similar to those of other sellar tumors, its progression is rapid, and 
the prognosis is poor. Our case emphasizes. There is no consensus 
on how to improve survival rates with surgical resection (in some 
cases, superficial and immediate treatment has been mentioned, 
but there is no overall average to improve survival rates with surgical 
removal) the importance of a differential diagnosis of invasive sellar 
lesions, particularly in people over the age of 60 who have diabetes 
insipidus. 
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