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Anterior pituitary hormone





Galactorrhea, amenorrhea, 

infertility, hypogonadism 

J Clin Investigation 2003 112:1603-1618

10-20% of pituitary cells, increase to 40% during AP

PRL releasing factors: TRH, oxytocin, GH, estrogen

Physiological stimulator: nipple stimulation, sleep



Acral enlarge, soft tissue swelling, 

hypertension, hyperglycemia, cardiac 

hypertrophy, sleep apnea

J Clin Investigation 2003 112:1603-1618

8-12 pulses/day

70% in deep sleep

The most numerous cell type

Somatostatin inhibits GHRH

GHRH stimulate somatostatin release

Obesity, hyperglycemia, FFA: decrease GH

Fasting, hypoglycemia, arginine, ghrelin, dopamine: increase GH

GH secretion: maximal during puberty



HPA axis

Williams test book of endocrinology 11e



HPT axis

Inhibit TSH: somatostatin, dopamine, fasting, steroid, stress

Stimulate TSH: activity, leptin (by TRH)

Williams test book of endocrinology 11e



HPG axis

Williams test book of endocrinology 11e



MRI of sella: The 

high signal in T1W 

image indicated ADH



Pituitary apoplexy



Pituitary apoplexy

• Prevalence: approximately 6.2 cases per 100000 individuals

• Sudden hemorrhage of pituitary gland 

• Most case (more than 80%) had preexisting pituitary adenoma: 

nonfunctioning adenoma, followed by prolactinoma

• Can also occur in other lesions: hypophysitis, craniopharyngioma, 

Rathke’s cleft cyst…



PLoS ONE 10(9): e0139088. Sep 2015

China, database from 

Huashan hospital, 

n=2021



Risk factors

• Hypotension

• Acute hypertension

• Stimulation of pituitary gland

• Anticoagulation



PLoS ONE 10(9): e0139088. Sep 2015



Pathophysiology of pituitary apoplexy

Int J Endocrinol. 2016;2016:7951536.

J Neurosurg 2015;22:1444-1449

1.Acute systemic hypotension:surgery,trauma

2.Anticoagulants

3.Hypoglycemia with insulin

3.Stimulation of hypothalamic releasing factors



Symptoms and signs

• Headache

• Visual loss

• Diplopia 

• Cranial nerve palsies due to acute increase in intracranial pressure  

• Hypopituitarism



Endrocrone connections 2018;7:1058-1066

UK, Imperial College 

Healthcare NHS 1991-2015

N=52



Hormone deficiency

• Varies 

• Adrenal insufficiency and hypogonadotropic hypogonadism are the 

most common situation



Clinical features of hypopituitarism



Adrenal insufficiency

H:hypotension, hypoglycemia, hypothermia, hyponatremia
A:anorexia
W:weight loss
W:weakness



Assessment of ant. Pituitary function



Present illness - Lab data during OPD

26

201701 2017/02 2017/04 07/11 07/28 8/10

Cortisol (3.7-19.4) 4.4 7.2 6.0 8.7 6.6 7.5

ACTH (<46.0 pg/mL) 18 27.8 18.4 22.2 33.2

TSH (0.40 ~ 4.0) 1.736 1.736 1.221 1.159 1.112 0.464

fT4 (0.80 ~ 1.90) 0.57L 0.57L 0.62L 0.68L 0.75L 0.77

FSH (3.03-8.08 ) 1.7 0.8 L

LH (1.80-11.78) 0.57 0.58 L

E2 (21-251) <10 81.3

HGH (<8) <0.1 <0.1

IGF-1 (109-284) 82.2 58.1L

PRL (1.20-29.93 ) 5.00 8.18

Less useful in elderly



Image diagnosis

• non-contrast brain CT  

• MRI is more sensitive in the subacute phase



Endocrinol Metab Clin N Am 2015;44:199-209



CT: 

necrosis, 

hypodense

T1:hypointense T1+C: hypointense

T2: necrosis, 

hyperintense

Endocrinol Metab Clin N Am 2015;44:199-209



T1:hyperintense, 

hemorrhage

T1 and T2: peripheral 

hyperintense, subacute

hemorrhage

J of clinical neuroscience 2015;12:939-944



Treatement

• Surgery

• Conservative treatment with high doses of steroids are reserved for 

selected individuals

• Glucocorticoid treatment should always be started immediately as it 

maybe life-saving



Visual field

Ocular palsy

Journal of the Neurological Sciences 370 (2016) 258–262



Pituitary function

Visual acuity

Journal of the Neurological Sciences 370 (2016) 258–262



Within 7 days

UK, single center, median of f/u:7 years

Surgical indication: deteriorating of visual acuity and 

persistent field defect

• Mayo Clinic: 1992-2013, n=87

• Similar conclusion

• Severe neuro-ophthalmological deficits recovered 

excellent with early surgery

• May need long-term hormone replacement

Clinical Endocrinology (2014), 80, 419–424

J Neurosurg 2015;122:1450-1457



Pituitary apoplexy grading system

• Grade 1: asymptomatic, incidental found, subclinical apoplexy 

• Grade 2: endocrine dysfunction

• Grade 3: c/o headache

• Grade 4: ocular paresis

• Grade 5: acute visual deficits or altered mental status

• Early surgery suggested in higher grade

World neurosurgery 2014;82:781-790



Int J Endocrinol. 2016;2016:7951536

Clinical Endorcirnology 2011;74:9-20.

• Hydrocortisone 

100-200mg bolus

• Continued and 

tapered

• Eltroxin if needed

Pituitary apoplexy score (PAS) at 

admission:

• Neuroophthalmic (VA; VF; ocular 

paresis: 0,1,2)

• GCS: 0,2,4

• 0-10: higher indicated extensive 

neuroophthalmic impairment

PAS>=4



Prognosis

• Surgery can normalize VA/VF in about 50% patients, but CN III, IV 

or VI damage maybe permanent. 

• Long term hormone supplement maybe needed.

• Prolactin level maybe inversely correlated with pituitary function 

recovery. (the lower PRL, the least likely to recover)

• Residual pituitary tumor regrowth occurs in 21.4% within 5 yrs

JCEM 2004;89:5649-5645

Clinical Endrocrinology 2011;75:501-504



World Neurosurg. (2016) 96:434-439.



Endocrinological status at follow-up by treatment strategy

J Neurosurg 2015;122:1450-1457



Case 1



Right ptosis

Nausea and vomiting 

Sudden onset of blurred vision, diplopia and  

headache since 2018/05/18

Right upper eyelid dropping since 2018/05/21

70 y/o male

pupils: 4 / 2 mm; Light reflex : - /+; 

EOM: right eye limitation, fixed 

eyeball; ptosis(+) right: 

Compressive optic 

neuropathy OD with CN3 

involvement, OD



MRI brain

4cm heterogeneous enhancement mass at the sellar and suprasellar, 

bilateral cavernous sinus, differential diagnosis include pituitary gland 

tumor, metastasis…...



Laboratory data
5/28

TSH 0.386 0.4-4

uIU/mL 

Free T4 0.74 0.80-1.90 

ng/dL

T3 46 58-159 

ng/dL

T4 5.83 4.5-12.5 

ug/dL

ACTH 14 <46 

pg/mL

Cortisol

8AM

1.0 3.7-19.4 

ug/dL

5/28

Prolactin 5.79 M:2.58-18.12

FSH 5.4 0.95-11.95 

mIU/ml 

LH 1.73 0.57-

12.07mIU/ml 

Testosterone <0.13 M: 1.74-8.43



pathology

• Hydrocortisone 100mg iv q8h, eltroxin 25 mcg/day

• Transsphenoidal surgery by EEA under navigation on 2018/5/31 (6D)

• IHC stain for PRL, GH, ACTH, FSH, LH and TSH: all negative

• Pathology: pituitary adenoma with massive necrosis

• Final diagnosis: Null cell adenoma with 

apoplexy
• f/u: ptosis, eye movement improved, on cortisone acetate (25/12.5mg bid), 

eltroxin 25mcg



Case 2



Cor T1+C Sag T1+C Cor T2

40 y/o male

Diplopia, muscle weakness

ER: Hydrocephalus s/p EVD, hyperprolactinemia

Sella MRI



Laboratory data

5/28

TSH 0.721 0.4-4

uIU/mL 

Free T4 0.72 0.80-1.90 

ng/dL

T3 - 58-159 

ng/dL

T4 - 4.5-12.5 

ug/dL

ACTH 11.8 <46 

pg/mL

Cortisol

8AM

3.8 3.7-19.4 

ug/dL

5/28

Prolactin >2000 M:2.58-

18.12

FSH 0.5 0.95-11.95 

mIU/ml 

LH 0.1 0.57-

12.07mIU/ml 

Testosterone <0.13 M: 1.74-8.43



Lactotroph adenoma

Immunoreactive for PRL (4+)

• Hydrocortisone 50 mg IVA Q8H 

• EEA for tumor removal (Dark 

fluid inside the tumor, c/w 

apoplexy) (D4)

• Levothyroxine 75 mcg/day since 

2018/06/02

• Cabergoline 0.5 mg QW6 since 

2018/06/09



Case 3



T1 CORONAL T2 CORONAL 

Sella MRI 85 y/o male

double vision 

intermittent headache

Progressive weakness



Laboratory data

1/20

TSH 0.76 0.4-4 uIU/mL 

Free T4 < 0.4 0.80-1.90 

ng/dL

T3 <25 58-159 ng/dL

Free T3 < 1.0 2.30-4.29 

pg/ml 

Cortisol

7PM

11.5 2.9-17.3 

ug/dL

1/22

Prolactin 4.66 M:2.58-18.12

FSH 3.6 0.95-11.95 

mIU/ml 

LH 1.45 0.57-

12.07mIU/ml 

Testosterone <0.13 M: 1.74-8.43



Pathology

• Hydrocortisone 100mg iv q8h -> 50mg iv q8h, eltroxin 50mcg/day

• Endoscopic endonasal approach(EEA) surgery (D8)

• Operation finding: Macroadenoma of pituitary gland. Fluid came out after 

incision of pituitary gland. The finding was compatible with apoplexy. 

• f/u :cortisone acetate 25/12.5 mg bid (cortisol: 1.42), eltroxin 50mcg/day



a few tumor cells are positive for FSH or LH

FSH LH

Immunohistochemical stains 
Gonadotroph adenoma



Video courtesy 

of Dr.王緯歆



Take home message

• Pituitary apoplexy should be considered in patients with sudden 

onset of headache and neuroophthalmic deficit.

• MRI or CT are the preferred image for diagnosis.

• Multidisciplinary management is important.

• Surgery had good result on visual deficit recovery, while selected 

individuals can be treated conservatively.

• Hydrocortisone treatment before operation is suggested.

• Long term hormone supplement maybe needed.



Thank you for listening


