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Introduction

The endocrine system is a network of endocrine glands and nerves throughout the body. Endocrine
glands produce and release hormones, which circulate around the body in the blood. Hormones
keep an even balance of chemicals and fluid within the body and help the body respond to changes
in the environment. Normally, the hormones released by endocrine glands are carefully balanced to
meet the body's needs. There are many more organs in the body capable of secreting hormones
than is popularly believed.

Endocrine organs (those capable of secreting hormones) include:
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Chapman, P.R., Singhal, A., Gaddamanugu, S. & Prattipati, V. 2020.

“The pituitary gland is a small endocrine organ located within the sella turcica. Various pathologic
conditions affect the pituitary gland and produce endocrinologic and neurologic abnormalities. The
most common lesion of the pituitary gland is the adenoma, a benign neoplasm. Dedicated MR
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imaging of the pituitary is radiologic study of choice for evaluating pituitary gland and central skull
region. Computed tomography is complimentary and allows for identification of calcification and
adjacent abnormalities of the osseous skull base. This review emphasizes basic anatomy, current
imaging techniques, and highlights the spectrum of pathologic conditions that affect the pituitary
gland and sellar region.”

Pituitary Gland Cancer

When normal cells change and grow uncontrollably, they can form a mass called a tumour. A
pituitary gland tumour can be benign (noncancerous and located only in the pituitary gland) or
malignant (cancerous, meaning it can spread to other parts of the body). Most often, pituitary gland
tumours are noncancerous growths and are called pituitary adenomas. However, a pituitary gland
tumour can occasionally act like a cancerous tumour by growing into nearby tissue and structures, or
rarely, spreading to other parts of the body.

[Picture Credit: Pituitary Gland]
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Butt, W.S. & Srinivasan, V.N. 2020.

“The pituitary gland is also known as the master gland of the body because it regulates hormonal
balance. The location of the pituitary gland is in the sella turcica posterior to the sphenoid sinus. The
pituitary gland is divided into anterior pituitary, which is made of glandular tissue and posterior
pituitary, which is composed of neural tissue. The pituitary gland is connected to the hypothalamus
through the pituitary stalk, which consists of portal circulation for the anterior pituitary and
neuronal connection for the posterior pituitary. The anterior pituitary gland is regulated by the
hormones secreted by the hypothalamus, while the posterior pituitary hormones are produced by
the hypothalamus itself and are then stored in the posterior pituitary for release.

“There are six hormones produced and secreted by the anterior pituitary, which includes luteinizing
hormone (LH), follicle-stimulating hormone (FSH), adrenocorticotrophic hormone (ACTH), prolactin,
thyroid-stimulating hormone (TSH), and growth hormone (GH). The hormones stored in the
posterior pituitary are oxytocin and anti-diuretic hormone (ADH).

“The release of LH and FSH is controlled by gonadotropin-releasing hormone (GnRH) from the
hypothalamus, while ACTH hormone secretion is controlled by the release of corticotropin-releasing
hormone (CRH) from the hypothalamus. TSH is released after being stimulated by thyrotropin-
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releasing hormone (TRH) from the hypothalamus, and the hypothalamic hormones that control the
release of GH are regulated by two hormones, including growth hormone-releasing hormone
(GHRH) which stimulates the release and somatostatin which inhibits the release of GH. The release
of prolactin is inhibited by dopamine release from the hypothalamus.

“Pituitary gland tumors are rarely cancerous and mostly benign. The pituitary tumors may be
functioning with hormone production or non-functioning without the production of hormones. The
functioning tumors cause different types of symptoms depending on the hormone they secrete.
There is a wide variety of treatment modalities, including medical, radiological, and surgical,
depending on the etiology, presentation, and symptomology.”

Incidence of Pituitary Gland Cancer in South Africa

The outdated National Cancer Registry (2017), known for its under reporting, does not provide any
information on the incidence of pituitary gland cancer. It combines all the endocrine cancers
together.

According to the National Cancer Registry (2017) the following number of endocrine cancer cases
was histologically diagnosed in South Africa during 2017. The term ‘histologically diagnosed’ means
that a biopsy specimen was forwarded to an approved laboratory where a specially qualified
pathologist confirmed the diagnosis of cancer:

Group - Males Actual Estimated Percentage of
2017 No of Cases Lifetime Risk All Cancers
All males 36 1:6 290 0,09%
Asian males 1 1:8 889 0.10%
Black males 16 1:16 000 0,12%
Coloured males 7 1:3 040 0,15%
White males 12 1:2353 0,06%
Group - Females Actual Estimated Percentage of
2017 No of Cases Lifetime Risk All Cancers
All females 29 1:10 696 0,07%
Asian females 2 1:4717 0,16%
Black females 15 1:18 019 0,08%
Coloured females 1 - 0,02%
White females 11 1:2 696 0,06%

The frequency of histologically diagnosed cases of endocrine cancer in South Africa for 2017 was as
follows (National Cancer Registry, 2017):

Group - Males 0-19 20-29 30-39 40-49 50 -59 60 - 69 70-79 80+
2017 Years Years Years Years Years Years Years Years
All males 10 3 3 5 7 4 3 1
Asian males 0 0 0 0 1 0 0 0
Black males 8 0 2 2 3 1 0 0
Coloured males 1 1 0 1 2 2 0 0
White males 1 2 1 2 1 1 3 1
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Group - Females 0-19 20-29 30-39 40-49 50-59 60 - 69 70-79 80+

2017 Years Years Years Years Years Years Years Years
All females 10 1 4 2 6 4 1 1
Asian females 0 1 0 0 1 0 0 0
Black females 9 0 1 1 2 2 0 0
Coloured females 0 0 0 0 0 0 0 1
White females 1 0 3 1 3 2 1 0

N.B. In the event that the totals in any of the above tables do not tally, this may be the result of uncertainties as to the age, race or sex of
the individual. The totals for ‘all males’ and ‘all females’ , however, always reflect the correct totals.

Signs and Symptoms of Pituitary Gland Cancer

A Pituitary Gland tumour can cause the pituitary gland to produce too much or too few hormones,
which can cause problems in one’s body. Large pituitary tumours - those measuring about 1cm - are
known as macroadenomas. Smaller tumours are called microadenomas. Macroadenomas can put
pressure on the rest of the pituitary gland and nearby structures.

Signs and symptoms of pressure from a pituitary tumour may include:

o Headache

° Vision loss, particularly loss of peripheral vision
) Nausea and vomiting

. Symptoms of pituitary hormone deficiency

o Weakness

o Less frequent or no menstrual periods

o Body hair loss

. Sexual dysfunction

o Increased frequency and amount of urination

o Unintended weight loss or gain

Symptoms related to hormone level changes

Some Pituitary Gland tumours, called functioning tumours, also produce hormones, generally
causing an overproduction of hormones. Different types of functioning tumours can develop in the
pituitary gland, each causing specific signs and symptoms and sometimes a combination of them.

Adrenocorticotropic hormone-secreting (ACTH) tumours
ACTH tumours produce the hormone adrenocorticotropin, which stimulates the adrenal glands to
make the hormone cortisol. Cushing's syndrome results from the adrenal glands producing too much
cortisol.

Signs and symptoms of Cushing's syndrome may include:

[Picture Credit: Cushing’s]

e Fat accumulation around the midsection and upper
back
e Exaggerated roundness of face

%
After diagnosis of Cushing’s Syndrome
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A characteristic hump on the upper part of the back
High blood pressure

High blood sugar

Muscle weakness

Bruising

Stretch marks

Thinning of your skin

Anxiety, irritability or depression

Growth hormone-secreting tumours
These tumours produce excess growth hormone. The effects from excess growth hormone
(acromegaly) may include:

. Coarsened facial features

o Enlarged hands and feet

. Excess sweating

o High blood sugar

o Heart problems

. Joint pain

o Misaligned teeth

o Increased growth of body hair

[Picture Credit: Acromegaly]

Accelerated and excessive linear growth may occur in children and adolescents.

Prolactin-secreting tumours

Overproduction of prolactin from a pituitary tumour (prolactinoma) can cause a decrease in normal
levels of sex hormones — oestrogen in women and testosterone in men. Excessive prolactin in the
blood can affect men and women differently.

In women, prolactinoma may cause:

o Irregular menstrual periods
o Lack of menstrual periods
o Milky discharge from the breasts

In men, a prolactin-producing tumour may cause male hypogonadism. Signs and symptoms may
include:

o Erectile dysfunction (ED)
o Infertility
o Loss of sex drive

Thyroid-stimulating hormone-secreting tumours
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When a pituitary tumour overproduces thyroid-stimulating hormone, your thyroid gland makes too
much of the hormone thyroxine. This is a rare cause of hyperthyroidism or overactive thyroid
disease. Hyperthyroidism can accelerate your body's metabolism, causing:

. Sudden weight loss

o Rapid or irregular heartbeat
. Nervousness or irritability

. Frequent bowel movements
o Feeling warm or hot

Honegger, J., Nasi-Kordhishti, I. & Giese, S. 2019.

“Despite characteristic symptoms the diagnosis of clinically relevant pituitary adenomas is often
delayed until an advanced stage due to the rarity of the disease. The typical clinical manifestations
are presented in this review article. The recent discovery of the USP8 mutation in Cushing's disease
and of X-linked acrogigantism (X-LAG) syndrome in early onset gigantism were milestones in the
search for the molecular etiology of pituitary adenomas. The triad of endocrinological, radiological
and ophthalmological diagnostics are the main pillars for the diagnostic work-up of pituitary
adenomas. The standard treatment modalities, which include surgery, medical treatment and
irradiation, have been further developed and refined. For transsphenoidal excision of pituitary
adenomas, microsurgery and endoscopy are two equivalent surgical techniques with relatively few
complications. Surgery represents the first-line treatment of pituitary adenomas. Prolactinomas are
an exception as the medical treatment with dopamine agonists is highly efficient. Nowadays, new
medical treatment options are available for acromegaly and Cushing's disease and are used for
second-line treatment. The alkylating chemotherapeutic agent temozolomide is used for the first-
line chemotherapy of rare aggressively growing pituitary adenomas. Irradiation is indicated if
surgical and medical treatment options are insufficiently successful. Stereotactic one-stage
irradiation (radiosurgery) is especially suitable for well-demarcated invasive residual or recurrent
adenomas in the cavernous sinus. A new development is hypofractionated radiosurgery for
protection of structures at risk. Fractionated irradiation is necessary with large radiation volumes
and for pituitary adenomas with a close proximity to the optic tract.”

Staging of Pituitary Gland Cancer

Staging is a way of describing where a tumour is located, if or where it has spread, as well as
whether it is affecting the functions of other organs in the body. Doctors use diagnostic tests to
determine the tumour’s stage, so staging may not be complete until all of the tests are finished.
Knowing the stage helps the doctor to decide what kind of treatment is best and can help predict a
patient’s prognosis (chance of recovery). There are different stage descriptions for different types of
tumours.

Diagnosis of Pituitary Gland Cancer

Pituitary tumours are usually found when a person goes to the doctor because of symptoms they are
having. If there is a reason to suspect that a person might have a pituitary tumour, the doctor will
use one or more tests to find out. Signs and symptoms might suggest that the person could have a
pituitary tumour, but tests are needed to confirm the diagnosis.
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The symptoms and physical examination results may lead the doctor to believe that a patient might
have a pituitary tumour. If the doctor suspects a hormone-producing tumour, hormone levels in the
blood and/or urine will be measured.

Imaging tests
Imaging tests use x-rays, magnetic fields, or other means to create pictures of the inside of your

body. They may be done to look for pituitary tumours or to see if they have grown into nearby
structures. In some cases, an imaging test of the head done for another reason may detect a
pituitary tumour.

Magnetic Resonance Imaging (MRI) scan - MRI scans use radio waves and strong magnets to create
detailed pictures of the inside of the body. The energy from the radio waves is absorbed and then
released in a pattern formed by the type of tissue and by certain diseases. A computer translates the
pattern into a very detailed image of parts of the body. A contrast material called gadolinium is
sometimes injected into a vein to improve the quality of the image.

MRI scans are very helpful in looking at the brain and spinal cord and are considered to be the best
way to identify pituitary tumours of all types. The images they provide are usually more detailed
than those from CT scans (see below). MRI can show macroadenomas of the pituitary gland, as well
as most microadenomas. But MRI may not be able to detect microadenomas that are smaller than 3
mm (about 1/8 inch) across. Sometimes the MRI scan will show a small abnormality in the pituitary
that has nothing to do with the patient’s symptoms. Between 5% and 25% of healthy people have
some minor abnormality of the pituitary gland that shows up on an MRl scan.

Computed tomography (CT) scan - the CT scan is an x-ray test that creates detailed cross-sectional
images of part of the body. Instead of taking one picture, like a standard x-ray, a CT scanner takes
many pictures as the camera rotates around the patient while he/she lies on a table. A computer
then combines these pictures into an image of a slice of the body. Unlike a regular x-ray, a CT scan
creates detailed images of the soft tissues in the body.

CT scans can find a pituitary adenoma if it is large enough, but MRI scans are used much more often
to look at the brain and pituitary gland.

Evanson, J. 2020.

“MRI is the primary imaging modality for the pituitary gland. This chapter reviews and illustrates the
normal anatomy and MRI appearances of the pituitary gland and hypothalamic region. The optimal
MRI technique relies on thin section T1-weighted sequences in the sagittal and coronal planes
before and after gadolinium contrast enhancement. T2-weighted sequences can add useful
additional information in some cases but are not a substitute for T1-weighted sequences. Congenital
abnormalities with characteristic imaging appearances including the ectopic posterior pituitary and
hypothalamic hamartoma are illustrated, along with images of all the common primary pituitary
pathologies: adenomas, Rathke’s cysts and hypophysitis (infundibular, lymphocytic, and
immunotherapy drug-induced). Non-pituitary origin pathologies which may involve the pituitary or
parasellar region are also illustrated, including meningioma, arachnoid cysts, germinoma,
craniopharyngioma and chondrosarcoma; they all have distinct imaging appearances. Inflammatory
processes such as sarcoid or Langerhans cell histiocytosis can also involve the pituitary stalk or
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hypothalamus and in these cases diabetes insipidus may be a clinical feature, correlating with stalk
involvement on imaging. More recently, IgG4- and immune checkpoint inhibitor-associated
hypophysitis have emerged as new diseases entities. Metastases or lymphoma can occasionally
involve the pituitary gland and stalk. The granular cell tumor is a rare tumor arising in the pituitary
stalk and has a typical appearance, distinct from other inflammatory or infiltrative stalk processes.
For complete coverage of all related areas of Endocrinology, please visit our on-line FREE web-
text, WWW.ENDOTEXT.ORG.”

Tests of pituitary tissue samples - in diagnosing tumours of most parts of the body, imaging tests and
blood tests may strongly suggest a particular type of tumour, but a biopsy (taking a sample of the
tumour to examine under the microscope) is usually the only way to be certain of that diagnosis. In
many situations, doctors will not treat the tumour until a biopsy has been done.

A pituitary tumour is an exception to this general rule in that a biopsy is not usually needed before
treatment. One reason is that the hormone tests for some types of adenomas are very accurate, so a
biopsy is not likely to provide much more information. Biopsies in this part of the body can also pose
a very small risk of serious side effects. On top of this, some types of adenomas can be treated
without surgery, using medicines or radiation therapy.

Treatment of Pituitary Gland Cancer

The prognosis (chance of recovery) depends on the type of tumour and whether the tumour has
spread into other areas of the central nervous system (brain and spinal cord) or outside of the
central nervous system to other parts of the body.

Treatment options depend on the following:

e The type and size of the tumour

o  Whether the tumour is making hormones

o Whether the tumour is causing problems with vision or other symptoms

e  Whether the tumour has spread into the brain around the pituitary gland or to other parts of the
body

e  Whether the tumour has just been diagnosed or has recurred (come back)

Treatment options and recommendations depend on several factors, including the type and stage of
the tumour, possible side effects, and the patient’s preferences and overall health. Learn more
about making treatment decisions.

Active surveillance - active surveillance is an option for some people with a pituitary gland tumour
who have no symptoms from the tumour and have hormones that work normally. During active
surveillance, the tumour is monitored closely with periodic examinations and tests. Treatment would
begin only if the tumour started causing symptoms.

Surgery - surgery is the removal of the tumour and surrounding tissue during an operation. It is the
most common treatment for a pituitary gland tumour. Surgery for a pituitary gland tumour is often
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successful in removing the entire tumour. About 95% of surgeries to remove pituitary gland tumours
are done by the transsphenoidal route (through the nasal passage, going along the septum that
separates the two nostrils, then through the sphenoid sinus cavity located deep above the back of
the throat to the pituitary gland immediately behind it). The rest are done through a craniotomy (an
opening in the skull). This can be done using a microscope or an endoscope (a long flexible tube), or
both, so the surgeon can see the tumour. Both of these methods are equally safe and effective when
done by a skilled surgeon. Talk with your surgeon beforehand to learn about possible side effects
based on the type of surgery you will have. Learn more about surgery for a tumour.

Fleseriu, M., Dekkers, O.M. & Karavitaki, N. 2020.

“Patients with pituitary tumours, ensuing hormonal abnormalities and mass effects are usually
followed in multidisciplinary pituitary clinics and can represent a management challenge even during
the times of non-pandemic. The COVID-19 pandemic has put on hold routine medical care for
hundreds of millions of patients around the globe, while many pituitary patients' evaluations cannot
be delayed for too long. Furthermore, the majority of patients with pituitary tumours have co-
morbidities potentially impacting the course and management of COVID-19 (e.g. hypopituitarism,
diabetes mellitus, hypertension, obesity and cardiovascular disease). Here, we summarize some of
the diagnostic and management dilemmas encountered, and provide guidance on safe and as
effective as possible delivery of care in the COVID-19 era. We also attempt to address how pituitary
services should be remodelled in the event of similar crises, while maintaining or even improving
patient outcomes. Regular review of these recommendations and further adjustments are needed,
depending on the evolution of the COVID-19 pandemic status. We consider that the utilization of
successful models of pituitary multidisciplinary care implemented during the COVID-19 pandemic
should continue after the crisis is over by using the valuable and exceptional experience gained
during these challenging times.”

Marino, A.C., Taylor, D.G., Desai, E. & Jane Jnr, J.A. 2019.

Pituitary adenomas are a rare but important central nervous system tumor in children. Because of
differences in growth and development, the manifestations of pituitary adenomas in children may
differ from those seen in adults. Unlike adult patients, the pediatric population more often presents
with clinically secretory adenomas. Although medical management is first-line treatment of
prolactinomas, transsphenoidal surgery is appropriate for most children with Cushing disease and
gigantism. Although some pediatric patients present surgical challenges because of small anatomic
dimensions or an incompletely developed sphenoid sinus, transsphenoidal surgery can be safely and
effectively undertaken in most children, with low complication rates.

Radiation therapy - radiation therapy is the use of high-energy x-rays or other particles to kill tumour
cells. A doctor who specializes in giving radiation therapy to treat a tumour is called a radiation
oncologist. The most common type of radiation treatment is called external-beam radiation therapy,
which is radiation given from a machine outside the body. A radiation therapy regimen (schedule)
usually consists of a specific number of treatments given over a set period of time.

For some patients, stereotactic radiation therapy (delivering a high dose of radiation directly to the
tumour) is used when any part of the tumour is left after surgery. Not all patients with part of a
tumour remaining after surgery need radiation therapy because some noncancerous pituitary gland
tumours do not grow back even when some tumour is left behind after surgery. If the entire tumour
is removed, then radiation therapy is not needed.

Researched and Authored by Prof Michael C Herbst

[D Litt et Phil (Health Studies); D N Ed; M Art et Scien; B A Cur; Dip Occupational Health; Dip Genetic
Counselling; Diagnostic Radiographer; Dip Audiometry and Noise Measurement; Medical Ethicist]

Approved by Ms Elize Joubert, Chief Executive Officer [BA Social Work (cum laude); MA Social Work]

April 2021 Page 9


http://www.cancer.net/node/24511
http://www.cancer.net/node/24720

Lovo, E.E., Campos, F. J., Caceros, V.E., Minervini, M., Cruz, C.B., Ariast, J.C. & \Reyes, W.A. 2019.
We report our initial series of terminally ill cancer patients treated with radiosurgery to the pituitary
gland to alleviate pain. Methods A fully automated rotating gamma ray unit was used to deliver a
high dose of radiation (150Gy) using an 8 mm collimator to the neurohypophysis in 11 patients
suffering from opioid-refractory pain deriving from cancer. Results From November 2016 to
November 2018, 11 patients were treated, and 10 were eligible for follow-up evaluation. Pain from
bone metastases was present in 70%; others suffered from neuropathic and visceral pain. The
median survival was 119.7 days (range: 32 to 370). The visual analogue scale (VAS) was nine (7-10)
and standardized to 10; eight patients (80%) responded. The average VAS at the time of response
was three (range: 1-6), and the average time to response was 2.8 days (range: 2-5). In the first week,
40% of the patients categorized the result as 'excellent', 30% deemed the result 'good', and 20%
reported the result as 'poor'. One patient (10%) referred to the result as 'regular'. Those who
responded were able to reduce their medications by at least 25%. The one-month average VAS score
was five (range: 1-6), 60% reported a 'good' effect, 20% reported 'excellent' results, and 20% had no
response. Of the study participants, 60% maintained their level of medicine consumption at lower
than baseline. At the end of life, five patients (50%) presented substantial pain, two (20%) never had
a therapeutic effect, and three (30%) died without substantial pain. There were no clinical
complications that could be attributed directly to the treatment. Conclusion Radiosurgery to the
pituitary gland is effective and safe and warrants further investigation to understand its potential
role in palliative care in cancer patients.

Hormone replacement therapy (HRT) - HRT is often necessary for patients with a pituitary tumour,
and this may include replacement of thyroid and adrenal hormones, growth hormone, and/or
testosterone in men or estrogen in women.

Drug therapy — certain drugs may be used to treat the problem.

About Clinical Trials
Clinical trials are research studies that involve people. They are conducted under controlled
conditions. Only about 10% of all drugs started in human clinical trials become an approved drug.

Clinical trials include:
e Trials to test effectiveness of new treatments
e Trials to test new ways of using current treatments
e Tests new interventions that may lower the risk of developing certain types of cancers
e Tests to find new ways of screening for cancer

The South African National Clinical Trials Register provides the public with updated information on
clinical trials on human participants being conducted in South Africa. The Register provides
information on the purpose of the clinical trial; who can participate, where the trial is located, and
contact details.

For additional information, please visit: www.sanctr.gov.za/
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Medical Disclaimer

This Fact Sheet is intended to provide general information only and, as such, should not be
considered as a substitute for advice, medically or otherwise, covering any specific situation. Users
should seek appropriate advice before taking or refraining from taking any action in reliance on any
information contained in this Fact Sheet. So far as permissible by law, the Cancer Association of
South Africa (CANSA) does not accept any liability to any person (or his/her dependants/
estate/heirs) relating to the use of any information contained in this Fact Sheet.

Whilst the Cancer Association of South Africa (CANSA) has taken every precaution in compiling this
Fact Sheet, neither it, nor any contributor(s) to this Fact Sheet can be held responsible for any action
(or the lack thereof) taken by any person or organisation wherever they shall be based, as a result,
direct or otherwise, of information contained in, or accessed through, this Fact Sheet.
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