
 INVITED REVIEW

Page 206

The Pituitary Gland: An Infrequent But Multifaceted Contributor to 
Death
Amber R. Wang, James R. Gill

ABSTRACT
The pituitary gland has an important role in homeostasis and disorders of it can result in endocrine dysfunction and/or produce mass effect 
on surrounding structures, including the hypothalamus, which can cause significant morbidity and mortality. A definitive clinical diagnosis 
may be delayed or remain elusive and lead to life-threatening conditions. Specifically, pituitary adenomas, pituitary necrosis, hypophysi-
tis, and abscesses have all been reported in the literature to cause sudden and unexpected death and may only be first encountered at 
autopsy. Recognition by the forensic pathologist of these rare entities is crucial for appropriate death certification. This review emphasizes 
the need for a comprehensive, detailed forensic examination, including autopsy and routine histologic sampling of the pituitary gland, in 
order to ascertain its potential role in sudden unexpected death with no other apparent cause.  Acad Forensic Pathol. 2016 6(2): 206-216
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INTRODUCTION

Often referred to as the “master gland,” the pituitary 
orchestrates the complex functions of many endocrine 
glands, including the adrenal glands and thyroid. Al-
though malfunction of the pituitary gland can cause 
hormone excess or deficiency, a definitive clinical di-
agnosis may be delayed or remain elusive and lead to 
life-threatening conditions. In some of these instanc-
es, forensic pathologists may encounter pituitary pa-
thology as the underlying cause of death. Herein, an 
overview of the pituitary gland and its lesions will be 
presented, with an emphasis on those that may be en-
countered by the medical examiner/coroner (ME/C) 
as a cause or contributor to sudden and unexpected 
death.

DISCUSSION

Pituitary Gland Overview

The pituitary gland is entirely ectodermal in origin 
but is anatomically, embryologically, and functional-
ly separated into two portions: the adenohypophysis 
(anterior pituitary) and neurohypophysis (posterior 
pituitary). The adenohypophysis develops from an 
ectodermal outpouching of the oropharynx (Rathke’s 
pouch), which grows dorsally and meets with the in-
fundibulum, a downward extension of the neural ec-
toderm from the floor of the diencephalon. The infun-
dibulum becomes the stalk and the neurohypophysis. 
The pituitary gland is mature by approximately 20 
weeks gestation (1). 

The fully developed pituitary gland normally weighs 
approximately 0.6 g (2). The anterior lobe accounts for 
two-thirds of the weight. The pituitary gland resides in 
the sella turcica, a basket-like structure formed by the 
sphenoid bone. Structures in close proximity to the 
gland include the optic chiasm superiorly, separated 
by a tough dural reflection known as the diaphrag-
ma sellae, and the cavernous sinus laterally, within 
which traverse the internal carotid artery, several cra-
nial nerves (oculomotor, trochlear, abducens, and the 
ophthalmic [V1] and maxillary [V2] branches of the 
trigeminal nerve) (Figure 1). The pituitary gland is 

associated with the hypothalamus via rich vascular 
and neuronal networks that travel within the stalk, and 
it is the hypothalamus that controls the functions of 
both the anterior and posterior pituitary. 

The role of the pituitary gland is critical in growth 
and development. The adenohypophysis regulates 
several physiological processes and manufactures an 
array of peptide hormones including growth hormone 
(GH), prolactin (PRL), thyroid stimulating hormone 
(TSH), luteinizing hormone (LH), follicle stimulating 
hormone (FSH), and adrenocorticotropic hormone 
(ACTH). The release of these hormones is mediated 
by neurohormones secreted from axonal terminals in 
the hypothalamus that travel to the adenohypophysis 
via a portal venous system. The neurohypophysis is 
responsible for water and osmotic pressure balance, 
but unlike the adenohypophysis, is not glandular and 
does not synthesize hormones. Instead, neuronal cell 
bodies in the hypothalamus produce the hormones 
that then undergo axonal transport through the pitu-
itary stalk and terminate in the neurohypophysis. The 
hormones (antidiuretic hormone [ADH] and oxyto-
cin) are stored and released directly into the systemic 
circulation. 

Histologically, the adenohypophysis has a lobulat-
ed glandular architecture consisting of interspersed 
cords and clusters of cuboidal secretory cells that 
contain hormones stored in cytoplasmic granules 
(Image 1). Pituitary cells can be classified based on 
the staining of the granules as acidophils, basophils, 
or chromophobes. Acidophils contain polypeptide 
hormones (GH and PRL), basophils contain glyco-
protein hormones (ACTH, TSH, and the gonadotro-
phs), and chromophobes do not contain any identifi-
able hormone (1). The neurohypophysis consists of 
unmyelinated axons projecting from neuronal cell 
bodies in the hypothalamus. Oxytocin and ADH ac-
cumulate within the terminal ends within swellings 
called Herring bodies. In addition, specialized glial 
cells, or pituicytes, are also interspersed within the 
posterior pituitary. 

Pituitary gland lesions can lead to a life-threatening im-
balance in homeostasis. Specifically, pituitary adeno-
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mas, necrosis, hypophysitis, and abscesses can lead to 
sudden death and may only be encountered at autopsy. 
Therefore, recognition by the forensic pathologist of 
these entities and the associated physiologic derange-
ments is critical for appropriate death certification.

Pituitary Adenoma 

Pituitary tumors account for 10-20% of all intracrani-
al neoplasms (3). Adenomas account for the majority 
of these, comprising 90% of sellar and suprasellar le-
sions (4, 5). The prevalence of pituitary adenomas is 
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Figure 1: Normal anatomy of the sellar and parasellar regions surrounding the pituitary gland. Drawn under contract with professional 
medical illustrator Diana Kryski.
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difficult to ascertain due to their varied presentation 
or lack thereof, but one study reported a prevalence 
of 77.6 per 100 000 people (6). Autopsy studies and 
magnetic resonance imaging (MRI) series of asymp-
tomatic volunteers have found that prevalence rates in 
the general population for pituitary adenomas may be 
as high as 20% (7, 8). 

Pituitary adenomas arise from one of five cell types 
that comprise the adenohypophysis and include lac-
totrophs, gonadotrophs, somatotrophs, corticotrophs, 
and thyrotrophs. Prolactinomas are the most common 
(40-57%), followed by nonfunctioning, or silent, ade-
nomas (28-37%) (9). Adenomas can also be divided by 
size into microadenomas, which are less than 10 mm, 
and macroadenomas, which are 10 mm or larger. Stud-
ies have indicated, however, that symptoms do not 
correlate with tumor size (9). The clinical presentation 
may be a result of endocrine dysfunction, neurologic 
manifestations from mass effect, or acute hemorrhage 
and necrosis, which can all contribute to increase the 
morbidity and mortality in these patients (10-14). 

Hyperpituitarism

The oversecretion of hormones by pituitary ade-
nomas leads to classic clinical syndromes. Hyper-
prolactinemia is the most common, accounting for 
approximately half of all adenomas, and can lead to 
oligomenorrhea, amenorrhea, or infertility, as well as 
galactorrhea. This is followed by GH-producing ade-
nomas causing acromegaly (11-13%) and ACTH-pro-
ducing adenomas resulting in Cushing disease (1-2%). 
Those secreting LH, FSH, or TSH are rare (6, 15). 
Although these classic hypersecretion syndromes in-
crease patient morbidity, the comorbidities associated 
with acromegaly in particular compromise the quality 
of life and result in elevated mortality rates. 

Acromegaly is often characterized by an increase in 
hand and foot size, change in facial features, carpal 
tunnel symptoms, fatigue, proximal muscle weakness, 
hypertension, and left ventricular hypertrophy (9). Pa-
tients are also at an increased risk for cardiovascular 
and cerebrovascular events, respiratory complica-

Image 1: Histology of a normal anterior pituitary gland demonstrating bundles and cords of epithelial cells separated by highly vascu-
larized connective tissue. The gland is formed by three distinctive cell types, including acidophils, basophils, and chromophobes (H&E, 
x120).
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tions, and malignant neoplasms (16-18). Cardiovas-
cular complications are regarded as the most common 
cause of death, accounting for 60% of cases (19). Sud-
den death is often associated with ventricular tachyar-
rhythmias and may be related to myocardial intersti-
tial fibrosis (20). The risk of cardiovascular disease is 
directly associated with elevated serum levels of GH 
and a prolonged clinical course, which affects cardiac 
morphology and performance, thereby inducing car-
diomyopathy specific to the disease (21, 22). Left un-
treated or poorly controlled for many years, concentric 
hypertrophy and diastolic dysfunction develop, which 
may then progress further to valvular disease and im-
paired systolic performance (19). Histologically, acro-
megalic cardiomyopathy demonstrates interstitial fi-
brosis, myocyte apoptosis, and lymphocytic infiltrates 
(23, 24). Ventricular tachyarrhythmias, however, may 
still occur in those with an apparently normal heart 
(22, 25). Therefore, if a cause of death is not identified 
and cardiac pathology is lacking, it is still reasonable 
to consider the possibility of acromegaly-associated 
cardiovascular complications. 

Mass Effect

The most common neurologic symptoms in patients 
with pituitary adenomas are headaches and visual dis-
turbances (9). Mass effect may also result in destruc-
tion or compression of the gland itself and cause full 
or partial hypopituitarism (9). This most often results 
in hypogonadism by direct compression or inhibition 
of the pulsatile secretion of LH leading to inadequate 
gonadal stimulation, and hyperprolactinemia (9). In 
addition to mass effect on the pituitary gland itself, 
macroadenomas have also been reported to disrupt 
the hypothalamic-pituitary axis and can lead to a fa-
tal sequence of events. Suzuki et al. reported a case 
in which a pituitary adenoma played a direct role in 
sudden death attributed to hypothermia. A 56-year-old 
woman was found dead in her cold home during win-
ter with evidence of paradoxical undressing (27). The 
autopsy revealed a large pituitary adenoma. Chemical 
analysis revealed low concentrations of thyroid hor-
mones and slightly elevated levels of thyroid stimulat-
ing hormone. Thyroid hormone is an important regu-
lator of thermogenesis, and hypothermia is one of the 

clinical signs of advanced thyroid hormone deficien-
cy. Patients with central hypothyroidism can exhib-
it low, normal, or even slightly elevated TSH levels 
(26). Given the circumstances and the chemical anal-
ysis, the authors proposed that adenoma-induced dys-
regulation of the hypothalamic-pituitary-thyroid axis 
resulted or contributed to the hypothermia (27). Mass 
effect from an enlarging tumor may not only cause 
neurologic manifestations, but may also interfere with 
normal hormone secretion by direct compression. 

Pituitary Necrosis (Apoplexy)

Ischemic necrosis and hemorrhage of the pituitary 
gland is encountered most frequently in the setting 
of a pituitary adenoma (pituitary apoplexy), but can 
also result from a number of insults, including trauma, 
hemorrhagic shock, coagulopathies, and stroke (2). 

Pituitary apoplexy is an uncommon acute clinical syn-
drome of sudden onset headache, visual disturbance, 
and altered mental status due to sudden hemorrhage 
and/or infarction of the pituitary gland (1) (Image 2). 
Most often, this occurs in a preexisting adenoma, but 
infarction of an apparently normal gland has also been 
reported (28, 29). The presentation may be dramatic 
and acute with rapidly developing neurologic deficits, 
coma, and death. If left untreated, mortality reaches 
45% (30). 

Pituitary apoplexy was a well-recognized diagnosis 
before the clinical syndrome was defined. Bailey was 
the first to describe a fatal case of hemorrhage into a 
pituitary adenoma in 1898 (31), followed by Bleibtreu 
two decades later (32). It was not until 1950, however, 
that Brougham et al. coined the term “pituitary apo-
plexy” and summarized the clinical and pathological 
findings in individuals who died suddenly and whose 
autopsies revealed hemorrhagic necrosis of a pituitary 
adenoma (33). 

Hemorrhage and infarction in a non-adenomatous 
pituitary gland is rare, and usually occurs in the set-
ting of severe hypotension with subsequent spasm or 
thrombosis of the pituitary arteries (28, 34). In 1937, 
Sheehan described panhypopituitarism following ob-
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stetric hemorrhage and defined what we now know 
as postpartum pituitary necrosis, or “Sheehan syn-
drome” (34). Due to improvements in obstetric care 
in developed countries, the incidence of Sheehan 
syndrome is extremely low and when it does occur, 
is often identified clinically in the early stages. With 
treatment, patients may survive the infarction. At au-
topsy, the pathologist may observe a small pituitary, 
which should lead the pathologist to investigate endo-
crine-related causes of death. In these instances, the 
proximate cause of death may be the disease or injury 
that caused the infarction/hemorrhage.

The propensity for hemorrhage and necrosis in pitu-
itary adenomas is not entirely clear. Large-scale stud-
ies have demonstrated an increased rate of hemor-
rhage in pituitary adenomas (9.5-15.8%) compared to 
other intracranial tumors (1.3-9.6%) (35-37). In fact, 
these tumors are more than 5.4 times more likely to 
bleed than other central nervous system tumors as a 
whole (37). The pituitary gland is a highly vascular-
ized structure with a complex blood supply. The an-
terior lobe is supplied by the superior hypophyseal 

arteries, which are derived from the internal carotid 
arteries and traverse the diaphragma sellae along the 
pituitary stalk, as well as by a system of portal veins 
that originate in the hypothalamic floor. The posterior 
lobe is supplied via the inferior hypophyseal arteries, 
which also arise from the internal carotid artery, but 
travel inferior to the gland rather than within the stalk. 
The venous drainage from both lobes flows into the 
cavernous sinus. The separate circulation between the 
two lobes may allow one lobe to remain intact while 
the blood supply to the other is disrupted (38). Two 
hypotheses exist as to why apoplexy occurs: 1) rap-
id tumor growth outstrips its blood supply, resulting 
in ischemic necrosis followed by hemorrhage (37); 
and 2) direct compression of the infundibulum by 
the tumor renders the entire lobe ischemic with hem-
orrhage as a secondary consequence (1). The result 
can be hypopituitarism, meningism from leakage of 
blood into the subarachnoid space, and direct com-
pression of surrounding neural structures, including 
the hypothalamus, which may lead to the commonly 
observed clinical findings, including headache, nau-
sea, vomiting, visual disturbances, a decreased level 

Image 2: Pituitary apoplexy. Histological view of a pituitary adenoma composed of small, uniform polygonal cells arranged in sheets 
and cords that were focally acutely infarcted with “ghost cells” and acute hemorrhage (H&E, x120).
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of consciousness, electrolyte imbalance, impaired 
thermal regulation, hypotension, cardiac arrhythmia, 
and death (39). 

The factors that precipitate hemorrhage are not ex-
actly known. Pituitary apoplexy occurs across all 
age groups and does not preferentially affect males 
or females. In addition, no histologic subtype con-
fers a greater risk. Although once presumed to occur 
more often in macroadenomas, it is now known that 
apoplectic events occur in tumors of any size (1). 
Numerous case reports have made associations with 
apoplexy, including medications, procedures, diseas-
es, head trauma, elevated estrogen, diabetes mellitus, 
radiation, and intravenous drug abuse (35, 37, 40-43), 
but the majority of cases do not have an identifiable 
precipitant. Up to 65% of cases of pituitary apoplexy 
occur in patients with undiagnosed adenomas (44). If 
left untreated, pituitary apoplexy can be rapidly fa-
tal. Thus, if there is no antemortem suspicion of an 
intracranial neoplasm, these cases may be referred 
to the forensic pathologist. DiMaio et al. described a 
47-year-old woman who has found dead in bed. She 
had a history of headaches for weeks prior to her death, 
but never sought medical attention. At autopsy, a hem-
orrhagic pituitary adenoma with extension into the left 
basal ganglia and lateral ventricle was identified (45). 
Sun et al. reported a 49-year-old man with no past 
medical history who was in custody for questioning 
and restrained in a seated position for four days. On 
the fourth day, he became weak, subsequently uncon-
scious, and died despite resuscitation efforts. Autopsy 
revealed a large pituitary tumor with hemorrhage and 
necrosis, and it was presumed to result in pressure on 
important functional zones such as the hypothalamus 
and brainstem, resulting in death (46). 

In other instances, patients may seek medical attention 
in the weeks or days prior to their demise, but may 
be misdiagnosed or experience a delay in appropriate 
management. Bauer et al. reported a 41-year-old man 
who was found dead in his apartment, and was last seen 
alive 24 hours earlier. Six months prior to his death, he 
presented to a medical provider with headaches and 
intermittent blurred vision. A physical examination 
was normal, and imaging was not performed. He was 

diagnosed with cervical tension syndrome and treated 
with local anesthetics with temporary improvement, 
but not complete cessation of his symptoms. A post-
mortem examination revealed a 3.0 cm encapsulated 
mass in the pituitary fossa with extension into the 
skull base and compression of the optic chiasm and 
hypothalamic region, with hemorrhage. Microscopy 
was consistent with an apoplectic adenoma. No inju-
ries or other pathology was identified (47). Shields et 
al. described a 46-year-old woman who sought med-
ical care, but appropriate management was delayed. 
She suddenly collapsed at home, and was pronounced 
dead shortly thereafter. The coroner initially attributed 
her death to myocardial infarction. Records, however, 
indicated that the patient had been seen by medical 
personnel on three separate occasions in the week pri-
or to her death for severe headaches, nausea, vomit-
ing, and photophobia. Imaging was performed and a 
pituitary mass was diagnosed, but it was not thought 
to account for her symptoms or need immediate inter-
vention, so she was discharged. Autopsy demonstrat-
ed a hemorrhagic infarction of the pituitary adenoma 
and expansion from the sella turcica (48). 

Failure of the medical community to recognize and 
manage pituitary apoplexy may result in sudden and 
unexpected death of the patient and necessitate a fo-
rensic investigation. Forensic pathologists should not 
only be capable of diagnosing pituitary hemorrhage 
and infarction, but also thoroughly review the clinical 
history in order to accurately classify the proximate 
cause of death. 

Hypophysitis

Inflammatory lesions of the pituitary gland, known as 
hypophysitis, may clinically and radiologically mimic 
pituitary tumors, causing mass effect and/or hypotha-
lamic-pituitary dysfunction. Hypophysitis may occur 
secondarily as a result of systemic inflammation, in-
fection, or from localized pituitary/sellar masses, and 
has been reported to cause sudden death (49, 50). 
However, primary or idiopathic hypophysitis is more 
common and can be classified histologically into three 
categories: lymphocytic hypophysitis, granulomatous 
hypophysitis, and xanthomatous hypophysitis. These 
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conditions are usually confined to the pituitary gland 
and their pathogenesis is currently poorly understood. 

Lymphocytic hypophysitis was first described in 1962 
and is histologically characterized by diffuse infil-
tration of the pituitary gland by inflammatory cells, 
predominantly lymphocytes that form lymphoid fol-
licles, with variable reactive fibrosis (51) (Image 3). 
Females are eight times more frequently affected than 
males, and classically present in late pregnancy or in 
the early postpartum period (2). The anterior lobe is 
predominantly affected and common manifestations 
are hypopituitarism (63%), mass effects (56%), and 
hyperprolactinemia (38%) (52). Left untreated, lym-
phocytic hypophysitis can result in death. Cuyar et al. 
described a 23-year-old woman diagnosed at autopsy 
with lymphocytic hypophysitis and concomitant infil-

trates in the thyroid gland and adrenal gland who died 
suddenly and unexpectedly with no other apparent 
cause of death. Histology showed a diffuse infiltration 
of the adenohypophysis by a dense lymphoplasmacyt-
ic infiltrate, with only focal extension into the neuro-
hypophysis (53). Rare case reports of patients present-
ing with diabetes insipidus and inflammation confined 
to the posterior lobe have been described and termed 
infundibular neurohypophysitis (54-56). In fact, Blis-
ard et al. reported a 37-year-old with intellectual dis-
ability who died suddenly with premortem signs of 
diabetes insipidus (57). At autopsy, her pituitary gland 
was infiltrated and damaged by a lymphoplasmacytic 
infiltrate, affecting the posterior pituitary much more 
severely than the anterior pituitary. Vitreous electro-
lytes demonstrated a pattern of hypertonic dehydra-
tion, compatible with diabetes insipidus. 

Image 3: Histological view of lymphocytic hypophysitis demonstrating extensive cellular infiltration of the adenohypophysis with lympho-
cytes and plasma cells defacing the normal pituitary architecture (H&E, x120).
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Granulomatous and xanthomatous hypophysitis are 
much less common, and it is unclear whether these 
conditions are truly distinct entities from lymphocytic 
hypophysitis or merely different manifestations of the 
same disease. Granulomatous hypophysitis was first 
described in 1917 and has an incidence of one in ten 
million (52). Most reported instances are diagnosed at 
autopsy. Histologically, the disease is characterized by 
collections of histiocytes, multinucleated giant cells, 
and variable numbers of lymphocytes and plasma 
cells (2). Xanthomatous hypophysitis is the least com-
mon form of primary hypophysitis and was initially 
described in 1998 (58). It is characterized by lipid-rich 
foamy histiocytes with variable numbers of lympho-
cytes. Very few case reports are available in the liter-
ature, thus making it difficult to further characterize. 

Pituitary Abscess

Pituitary abscess is a rare but potentially life-threaten-
ing disease, accounting for fewer than 1% of all pitu-
itary lesions (59). Since the first description in 1848 
by Heslop, only a few hundred cases, of which most 
are single cases, have been reported in the literature 
(60). Presenting manifestations are nonspecific and 
include endocrine disturbances, headache, and visual 
impairment (61). Radiologic findings cannot always 
distinguish it from other pituitary lesions (62). In ad-
dition, 70-80% of instances do not present with infec-
tious manifestations, such as fever, leukocytosis, or 
meningismus (61, 62), further complicating the diag-
nosis, and rapid deterioration to death within several 
days can occur. The diagnosis is usually made postop-
eratively or at autopsy. 

The disease can develop de novo in normal pituitary 
tissue (approximately 70%) or in preexisting pituitary 
pathology (approximately 30%), of which pituitary ad-
enomas are most common, followed by Rathke’s cleft 
cysts, and craniopharyngiomas (63). Some authors 
have suggested that tumor vulnerability to abscess 
may depend on impaired circulation, areas of necro-
sis, and local immunological impairment (64). The 
abscess is often a result of direct extension of an adja-
cent infection such as sphenoid sinusitis, meningitis, 
contaminated cerebrospinal fluid fistula, or cavernous 

sinus thrombophlebitis (62). Involvement of the pitu-
itary gland in systemic sepsis is rare due to the effec-
tive blood-brain barrier. The most common infectious 
agents are Gram-positive cocci (50%), Gram-negative 
bacilli, fungi, amoeba, and yeast (61). In the majority 
of instances, however, an organism is not identified.

Kotani et al. reported a 60-year-old man with a pitu-
itary abscess associated with a pituitary adenoma who 
died five days after the onset of clinical symptoms 
without a definitive diagnosis (65). Postmortem imag-
ing and autopsy findings revealed a sellar mass with 
cystic change and extension toward the optic chiasm. 
Histopathology of the lesion revealed an abscess with 
suppurative meningitis and encephalitis. Whalley re-
ported a similar case in 1952 without an underlying 
adenoma or other pituitary lesion (64). The cause of 
death in both cases was determined to be hypothalam-
ic involvement of the pituitary abscess, resulting in 
fatal arrhythmias by disturbance of the cardiac auto-
nomic nervous system. 

Pituitary abscess is a rare entity, but given its high mor-
tality risk and the reported cases of unexpected death, 
the ME/C must be aware of the clinical and pathologi-
cal findings, as well as the mechanism of death in such 
cases. If the etiology of the abscess can be discerned 
(e.g., extension from sinusitis), this disease should be 
included as the proximate cause of death.

CONCLUSION

The pituitary gland is often referred to as the “master 
gland,” and lesions disturbing its function can result in 
life-threatening complications and sudden, unexpect-
ed death. Specifically, pituitary adenomas, pituitary 
necrosis, hypophysitis, and abscesses have all been re-
ported to contribute to death and have come under the 
purview of the medical examiner/coroner. This review 
stresses the importance of greater awareness of these 
rare entities by the forensic pathologist. A comprehen-
sive, detailed forensic examination, including autopsy 
accompanied by histological examination and poten-
tial biochemical analysis, is of utmost importance to 
ascertain the role of the pituitary gland in sudden and 
unexpected death with no apparent cause. 
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