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Learning outcomes

• Explain dopamine-dependent control of prolactin secretion.

• Recognize the clinical effects of hyperprolactinemia and pituitary mass effect.

• Distinguish sparsely from densely granulated lactotroph tumors.

• Separate a secreting PitNET from nonneoplastic causes of raised prolactin.

• Relate dopamine-agonist action to endocrine and tumor responses.



Three domains of pituitary disease

Hormone excess

Hyperprolactinemia → 
reproductive effects

Mass effect

Sellar expansion → optic 
and pressure effects

Hormone deficiency

Compression of residual 
normal pituitary



PitNET: A lineage-defined endocrine neoplasm

• Pituitary neuroendocrine tumors arise in the anterior pituitary.

• Hormone expression and lineage transcription factors define their classes.

• A functioning lactotroph tumor secretes prolactin (PRL).

• Tumor size and hormone production are distinct axes of clinical risk.



Lactotrophs belong to the anterior pituitary

Anterior pituitary
Lactotroph 

differentiation
Prolactin synthesis

Mammary gland 
target

The anterior lobe is the hormone-producing compartment; The hypothalamus controls secretion.



Prolactin differs from most trophic hormones

Most anterior pituitary axes

Hypothalamic releasing factor provides 
major stimulatory drive

Lactotroph PRL secretion

Hypothalamic dopamine provides 
dominant tonic inhibition



Dopamine normally restrains prolactin

Hypothalamus
Dopamine via 

stalk/portal flow
Lactotroph D2 

receptor
PRL secretion 

restrained

An inhibitory signal—not a stimulatory one—dominates basal control.



Loss of inhibitory input raises prolactin

Stalk/hypothalamic 
disturbance

Reduced dopamine 
reaching lactotrophs

Disinhibition of PRL 
secretion

Hyperprolactinemi
a

A high prolactin value is not, by itself, proof of a lactotroph tumor.



Hormone excess and tumor mass can coexist

Excess PRL

Amenorrhea · 
galactorrhea · infertility

Regional extension

Visual-field disturbance · 
headache

Normal-gland 
compression

Reduced secretion of 
other pituitary hormones



Lactotroph tumors are the leading functioning type

• Lactotroph PitNETs as the most common hyperfunctioning PitNET.

• They account for about 30% of clinically recognized pituitary tumors account.

• The denominator matters: This is not a population prevalence estimate.

• Nonfunctioning lesions may remain clinically silent until larger.



Functional status must be stated explicitly

Functioning lactotroph 
PitNET

PRL secretion produces a recognizable endocrine syndrome

Nonfunctioning PitNET May produce predominantly mass effects; PRL can rise secondarily

Silent hormone-positive 
tumor

Hormone detected in tissue without matching clinical syndrome



Inherited predisposition: A minority of PitNETs

Gene Source-linked setting

MEN1 Inherited endocrine neoplasia; lactotroph among possible tumors

AIP Familial PitNET predisposition; lactotroph or somatotroph

PRKAR1A Carney complex; lactotroph or somatotroph

CDKN1B MEN1-like familial susceptibility; not lactotroph-specific in table



Genetics: Avoid subtype overgeneralization

• Approximately 5% of pituitary tumors arise with germline predisposition.

• This percentage applies to PitNETs overall—not specifically to prolactinomas.

• Somatic mutations in the listed familial predisposition genes are uncommon in 

sporadic PitNETs.

• A molecular association is not a stand-alone diagnosis of lactotroph differentiation.



Anatomical growth begins in the sella

Anterior pituitary 
lesion

Expansion within 
the sella

Possible superior or 
lateral extension

Contact with 
adjacent neural 

structures

Anatomical direction determines the clinical deficit.



Gross morphology of a typical PitNET

• Usually soft and relatively well circumscribed.

• Smaller lesions may remain restricted to the sella turcica.

• Larger lesions can extend superiorly beyond the diaphragma sellae.

• Some tumors infiltrate adjacent dura, cavernous sinus, or other tissues.



Why PitNETs appear monomorphic

Normal anterior pituitary: Mixed hormone-
producing populations

PitNET: Relatively uniform tumor cell population

Schematic cell fields (native shapes), not a clinical histology image.



Reticulin loss is a structural clue

Normal adenohypophysis

Preserved reticulin framework around 
acini and cords

PitNET

Sparse/disrupted reticulin network; 
Tumor cells form sheets or cords



PitNET cells often grow in sheets or cords

• Cells are usually relatively uniform and polygonal.

• Reticulin-poor stroma contributes to the soft tumor texture.

• H&E pattern establishes a neuroendocrine-type pituitary tumor context.

• Hormone and transcription-factor stains determine the lineage.



The two main lactotroph granulation patterns

Sparsely granulated

Predominant subtype; Chromophobe 
cells; Relatively few secretory granules

Densely granulated

Much rarer; Eosinophilic cytoplasm; 
Abundant secretory granules



Sparsely granulated lactotroph tumor

• Constitutes the large majority of lactotroph PitNETs.

• Tumor cells often look chromophobe on routine H&E.

• Ultrastructure: Abundant granular endoplasmic reticulum, fewer dense secretory 

granules.

• PRL immunoreactivity typically concentrates in the Golgi/juxtanuclear zone.



Densely granulated lactotroph tumor

• A substantially less common lactotroph morphologic variant.

• Cells characteristically have eosinophilic cytoplasm.

• Electron microscopy shows numerous larger electron-dense secretory granules.

• PRL staining is more diffuse through the cytoplasm.



Ultrastructure: Granule density is the discriminator

Sparsely granulated Densely granulated

Conceptual granule-density comparison; Not an electron micrograph.



PIT1 identifies the lactotroph lineage

POU1F1 gene
PIT1 nuclear 

transcription factor
Lactotroph-lineage 

differentiation
PRL expression

PIT1 is nuclear; The juxtanuclear Golgi staining pattern refers to PRL.



ERα supports the lactotroph immunophenotype

• Lactotroph PitNETs coexpress estrogen receptor α (ERα) and PIT1.

• PRL immunohistochemistry demonstrates hormone production.

• PIT1 and ERα are lineage-associated nuclear markers.

• PRL is a cytoplasmic secretory hormone: Localization must not be confused with 

transcription-factor staining.



Immunohistochemical interpretation

Marker Expected localization Role

PRL
Cytoplasmic, often Golgi-
pattern

Product / hormonal phenotype

PIT1 (POU1F1) Nuclear Lineage transcription factor

ERα Nuclear
Supports lactotroph 
differentiation



PRL staining helps distinguish granulation types

Sparsely granulated PRL

Juxtanuclear / Golgi-associated PRL 
signal

Densely granulated PRL

Diffuse cytoplasmic PRL 
immunoreactivity



Dystrophic calcification may be striking

• Lactotroph tumors frequently develop dystrophic calcification.

• The spectrum extends from isolated psammoma bodies to extensive mineralization.

• The textbook uses the term “pituitary stone” for marked calcification.

• Calcification is an associated finding—not a sufficient diagnostic criterion.



Prolactin concentration often tracks tumor size

More functioning 
lactotroph tumor 

tissue

Greater aggregate 
PRL secretion

Higher circulating 
PRL tendency

Interpret alongside 
imaging

A tendency—not a deterministic relation or numeric cutoff.



The endocrine syndrome of PRL excess

Reproductive cycle

Amenorrhea or 
menstrual disruption

Breast secretion

Galactorrhea

Sexual and fertility 
effects

Decreased libido · 
infertility



Why hyperprolactinemia causes amenorrhea

Sustained PRL 
excess

Reduced 
hypothalamic GnRH 

pulsatility

Altered LH/FSH 
secretion

Impaired ovarian 
cyclicity / 

amenorrhea

Mechanistic elaboration verified separately in Endotext; The clinical association.



Hyperprolactinemia and infertility

• PRL excess can disrupt the reproductive endocrine axis.

• In females, abnormal ovarian cycling can impair fertility.

• In males, hypogonadal manifestations can be less immediately conspicuous.

• Infertility is a clinical endpoint; Tumor identification still requires etiologic 

evaluation.



Galactorrhea: Secretory effect of PRL

• Lactotrophs synthesize PRL, whose physiologic target includes mammary tissue.

• Excess PRL can cause inappropriate milk secretion (galactorrhea).

• Its presence supports hormone excess but does not establish neoplastic origin.

• Pregnancy and lactation are important physiologic settings for PRL elevation.



Loss of libido and sexual dysfunction

Women

PRL excess may accompany 
amenorrhea, low libido, and infertility

Men

Sexual dysfunction or infertility may be 
the presenting endocrine clue



Why presentation differs by age and sex

Reproductive-age females

Menstrual disturbance may prompt 
early endocrine testing

Males / older females

Hormonal manifestations can be 
subtle; Diagnosis may occur after 

growth



Symptoms may precede recognition of the mass

New menstrual 
disturbance

Prolactin elevation 
identified

Pituitary source 
considered

Tumor found before 
major mass effect

A functioning tumor may announce itself biochemically before becoming large.



Conversely, silent symptoms allow tumor enlargement

Less conspicuous 
endocrine 
symptoms

Delayed 
presentation

Larger sellar mass
Headache / visual or 

pituitary deficits

The contrast is especially relevant in males and older females.



The optic chiasm is vulnerable to superior growth

Superior PitNET 
extension

Optic chiasm 
compression

Crossing retinal 
fibers affected

Bitemporal visual-
field loss



Other local effects of sellar expansion

• Pressure effects include headache and features of raised intracranial pressure.

• Extension may contact cavernous sinus and cranial nerves.

• Imaging may demonstrate sellar distortion or suprasellar extension.

• The endocrine phenotype alone cannot exclude substantial local disease.



Normal pituitary compression may cause deficiency

Expanding PitNET
Compression of 
residual gland

Reduced non-PRL 
pituitary output

Additional hormone-
deficiency 
syndromes



Pituitary apoplexy is a separate emergency

• Acute hemorrhage into a PitNET can produce rapid tumor enlargement.

• Sudden headache and abrupt neuro-ophthalmic or pituitary deterioration are 

warning features.

• Acute hypopituitarism may cause severe systemic instability.

• This complication is not specific to lactotroph differentiation.



The differential starts before interpreting imaging

Raised serum PRL Physiologic state?
Drug or systemic 

cause?
Sellar lesion and PRL 

concordance?

Hyperprolactinemia is an observation, not an etiologic diagnosis.



Physiologic hyperprolactinemia

Context Interpretation

Pregnancy Physiologic elevation

Breastfeeding / suckling Nipple stimulation promotes PRL release

Stress Can elevate circulating PRL



Stalk effects can mimic a secreting tumor

Sellar / suprasellar 
mass

Disrupted 
dopaminergic signal

Normal lactotroph 
disinhibition

Elevated PRL 
without lactotroph 

neoplasm

The stalk-effect mechanism is a major diagnostic pitfall.



Drugs can produce nonneoplastic hyperprolactinemia

Dopamine receptor 
blockade

Reduced inhibitory 
lactotroph signaling

Greater PRL 
secretion

Hyperprolactinemi
a

Medication history can be decisive even with a coincidental pituitary lesion.



Systemic disorders belong in the differential

Renal failure

Listed by Robbins as a nonneoplastic 
cause of elevated PRL

Hypothyroidism

Another recognized cause; Cannot 
assume a lactotroph neoplasm



A pituitary mass plus mild PRL elevation is ambiguous

PRL-secreting tumor

Hormonal secretion by neoplastic 
lactotrophs

Nonsecreting mass with stalk effect

Loss of dopamine inhibition of 
otherwise normal lactotrophs



Serum PRL and tumor size require joint interpretation

Observation Interpretive emphasis

Large tumor + marked PRL excess Supports a functioning lactotroph tumor; not absolute proof

Large tumor + modest PRL excess Consider stalk effect and alternative tumor types

PRL excess without tumor 
confirmation

Evaluate physiologic, medication and systemic causes



Laboratory discordance is a diagnostic warning

• A general tendency for PRL concentration to track functioning tumor size.

• Marked mismatch between the size of a mass and measured PRL warrants re-

evaluation.

• Assay artifacts, including the high-dose hook effect, are recognized in modern 

endocrine practice.

• This assay caveat is an external clinical update—not a numeric criterion.



Imaging answers a different question than serum PRL

Serum prolactin Documents the biochemical phenotype

Sellar imaging Defines lesion position, dimensions and local anatomical effects

Histology / 
immunophenotype

Establishes cellular lineage when a tissue specimen exists



Distinguish lactotroph from somatotroph tumors

Feature Lactotroph Somatotroph

Main hormone PRL GH

Clinical presentation
Reproductive/galactorrhea 
syndrome

Acromegaly or gigantism

Lineage PIT1 / ERα PIT1

Core diagnostic signal PRL phenotype GH / IGF-1 phenotype



GH/PRL coexpression requires cell-level precision

Mammosomatotroph

GH and PRL expressed by the SAME 
tumor cells

Mixed somatotroph–lactotroph

GH and PRL expressed in DIFFERENT 
tumor cells



Do not mislabel every PRL-positive sellar lesion

• PRL secretion, pituitary lineage and the clinical syndrome should fit together.

• Stalk-effect hyperprolactinemia is common in non-lactotroph sellar masses.

• GH/PRL mixed or bihormonal PitNETs require recognition of coexpression.

• A full clinicopathologic interpretation is stronger than a single positive assay.



Why dopamine agonists shrink lactotroph tumors

Bromocriptine or 
cabergoline

Dopamine-receptor 
agonism

Inhibition of 
lactotroph activity

Reduced PRL and 
tumor volume

The same receptor pathway responsible for physiologic inhibition is used therapeutically.



Cabergoline and bromocriptine

Cabergoline

Dopamine-receptor agonist; Commonly 
used for prolactinomas

Bromocriptine

Alternative dopamine-receptor agonist 
with the same principal pharmacologic 

target



Treatment is often medical rather than surgical

• Surgery and dopamine agonists as treatment options.

• Bromocriptine or cabergoline is more commonly used description.

• Pharmacologic response can reduce lesion dimensions.

• Clinical, endocrine and anatomic response need not be regarded as identical 

measures.



Three domains of treatment response

Biochemical

Serum PRL moves toward 
normal

Endocrine

Reproductive or 
galactorrhea symptoms 

improve

Anatomical

Tumor volume decreases 
/ mass effect relieved



When surgery enters the discussion

• Surgical treatment remains a recognized option.

• Clinical context includes tumors inadequately controlled by medication and selected 

urgent or complex presentations.

• Mass effects and pituitary function must be considered independently of serum 

prolactin.

• Specific operative criteria and drug-resistance definitions are outside this textbook 

excerpt.



Case 1 · amenorrhea and galactorrhea

• A reproductive-age woman develops secondary amenorrhea and galactorrhea.

• Serum prolactin is elevated; A sellar lesion is detected.

• What establishes hyperprolactinemia—and what remains to be determined?

Discussion prompt: Formulate the mechanism before naming the tumor.



Case 2 · large tumor, modest PRL elevation

• An older adult presents with progressive visual-field disturbance.

• Imaging shows a sizeable suprasellar pituitary mass.

• Serum prolactin is elevated only mildly. What is the key alternative?

Discussion prompt: Formulate the mechanism before naming the tumor.



Case 3 · PRL-positive tumor biopsy

• A pituitary tumor contains monomorphic cells and lacks normal reticulin.

• Immunostains show PRL positivity with nuclear PIT1 and ERα.

• How should the findings be integrated?

Discussion prompt: Formulate the mechanism before naming the tumor.



Case 4 · two granulation phenotypes

• Tumor A: Chromophobe cytoplasm; Few dense granules; Golgi-type PRL staining.

• Tumor B: Eosinophilic cytoplasm; Many dense granules; Diffuse PRL staining.

• Classify their lactotroph morphological subtypes.

Discussion prompt: Formulate the mechanism before naming the tumor.



Synthesis: Diagnose the mechanism, not just the number

Clinical syndrome + 
serum PRL

Exclude 
physiologic/systemic

/drug causes

Interpret sellar 
anatomy and PRL 

concordance

Classify tumor 
lineage when tissue 

is available



High-yield diagnostic contrasts

Question Expected interpretation

PRL elevated + amenorrhea? Hyperprolactinemia affects reproductive function

Mild PRL elevation + nonsecreting mass? Possible stalk effect

Chromophobe PRL tumor? Often sparsely granulated lactotroph

PIT1 and ERα nuclear? Supports lactotroph lineage

Diffuse cytoplasmic PRL? Consider densely granulated subtype



Five conclusions for practice

• Lactotroph PitNET is a common functioning anterior pituitary tumor.

• PRL excess causes reproductive and galactorrhea syndromes; Mass effects may coexist.

• Most tumors are sparsely granulated, with characteristic Golgi-type PRL staining.

• Stalk interruption, medications and systemic disease can also elevate PRL.

• Dopamine agonists treat the hormone excess and often reduce tumor volume.
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