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Learning Objectives 

• Brief review of pituitary disease and visual deficits 
 
• Interpretation of hormone levels in the setting of pituitary mass 

 
• Discussion of key epidemiologic, pathogenic features of pituitary 

apoplexy 
 
• Explore a possible connection between pituitary apoplexy, diabetes 

mellitus, and diabetic ketoacidosis 
 
 



A 42 year old woman with a history of hypertension 
and type 2 diabetes presents with elevated blood 

pressure and headache. 



HPI 

The patient awoke on the morning of presentation at 4 AM with 
a right-sided frontal headache. She was nauseous. She 
attempted to take an ibuprofen but vomited. She was unable to 
take any of her regular medications. She denied any weakness 
in her extremities or speech difficulties. At the time, she did not 
notice any visual changes. She checked her blood sugar that 
morning and it was above the range of detection. She denies 
any falls or recent medication changes. No history of recent 
travel. She was last seen at UCMC in 2017 and was treated for 
hypertensive urgency and DKA. 



Past medical history and medications 

Medications 
amlodipine 10mg daily 
aspirin 81mg daily 
carvedilol 25mg BID 
HCTZ 25mg daily 
lisinopril 20mg daily 
 
Lantus 45 units (?) QHS 
Novolog 15 units (?) with meals 
metformin XR 500mg daily  

Past Medical History 
type 2 diabetes mellitus 
essential hypertension 
hypercholesterolemia 
prior HSV infection 
hypertension during pregnancy 
vitamin D deficiency 

Past surgical History 
No prior surgeries 



Emergency department evaluation 

Vitals 
Temp: 36.5 
Pulse: 113 
RR: 16 
BP: 229/134 
SO2: 98% 
Weight: 81.6 kg 
BMI: 30 

Physical Exam 
General: awake, alert but uncomfortable, 
Normal conjunctiva. Non-Cushingoid facies. 
CTAB but decreased effort. 
RRR. No murmur appreciated. 
Nontender abdomen. No obvious striae. 
2+ peripheral pulses. Trace lower extremity swelling. 
Mood appears appropriate. 
 
Neuro 
Pupils equal, round, reactive. Extraocular movements intact. 
Face symmetric. 
Dense left temporal hemianopsia. 
5/5 strength in upper and lower extremities bilaterally. 
2+ brachioradialis and patellar reflexes bilaterally. 



Br J Ophthalmol. 1993. 77(7): 424-427. 



Br J Ophthalmol. 1993. 77(7): 424-427. 



Br J Ophthalmol. 1993. 77(7): 424-427. 

15/24 patients 
with pituitary 

adenoma 



http://morancore.utah.edu/basic-ophthalmology-review/hemianopsia/ 

http://morancore.utah.edu/basic-ophthalmology-review/hemianopsia/


Initial lab work and imaging 

A mass in the sella with suprasellar extension that measures up to 
25mm in height likely represents a pituitary macroadenoma. No 
evidence of acute intracranial hemorrhage. 
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What is your interpretation of clinical 
presentation and biochemical findings in this 

patient with sellar mass? 
 

What are your next steps in management? 
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Neurosurgical consultation 

‘The imaging and clinical scenario is highly suspicious for pituitary 
apoplexy. She presents with severe headache and emesis, and 
on exam has a dense left temporal hemianopsia, with full nasal 

and right eye visual fields. We will likely start steroids and discuss 
this with endocrinology since her blood sugar is already > 600. I 

will plan for surgery tomorrow after appropriate MRI and CT 
guidance imaging are complete.’ 

*not all lab work had returned at the time of this assessment 



Pituitary mass with suprasellar extension is most consistent with 
pituitary macroadenoma. There is mild mass effect on the optic 
chiasm. There is no gross evidence of hemorrhage or necrosis. 



Endocr Rev. 2015 Dec;36(6):622-645. 

Pituitary apoplexy is the clinical syndrome in 
which there is abrupt pituitary hemorrhage or 
infarction. 

EndoFeed Top 10 

Rarity: Incidence 0.17/100000 per year. Occurs 
in approx 2% to 12% of adenomas of any type.    

Surgery and angiography: blood pressure 
changes or vasospasm may precipitate. Cardiac 
surgery is the ‘classic’ clinical scenario. 

The risks of dynamic testing: apoplexy can occur 
after dynamic testing with TRH, GnRH, or 
GHRH. 

Presenter
Presentation Notes
the reported mechanism of dynamic testing is the imbalance between increased metabolic demand induced by stimulation coupled with increased blood flow at the level of the adenoma



Endocr Rev. 2015 Dec;36(6):622-645. 

Form over function: apoplexy is more common in 
non-functioning adenomas and macroadenomas. 

Poor supply: adenomas have a direct arterial 
blood supply, which is reduced compared to 
normal pituitary tissue. Less angiogenesis, less 
dense microvasculature. 

Blood and thunder: apoplexy classically presents 
with thunderclap headache. 80% have 
headache. > 50% have visual disturbance. 

ACTH at a loss: corticotropic deficiency is the 
most common hormonal deficit observed. 50-80% 
of cases. Empiric corticosteroids should be given. 

EndoFeed Top 10 



Endocr Rev. 2015 Dec;36(6):622-645. 

A matter of debate: optimal treatment of apoplexy 
has been surgical decompression, but some 
patients will recover with steroid therapy alone. 
There are no prospective, randomized 
comparison studies. 

Guidelines: Surgical decompression should be 
pursued in cases of “significant neuro-
ophthalmic signs or reduced level of 
consciousness.” 

Clin Endocrinol. 2011 Jan;74(1):9-20. 

EndoFeed Top 10 



Clin Endocrinol. 2011 Jan;74(1):9-20. 



Clin Endocrinol. 2011 Jan;74(1):9-20. 

corticosteroid therapy 

surgical indications 



transsphenoidal resection of 
pituitary adenoma  

insulin NS 

dexamethasone 



Operative report 

“Copious whitish-purple tumor beneath a thin sheen of normal 
gland was appreciated […] The tumor was soft and partly 
friable, and in this way was distinguishable from the firmer 
gland anterior and superior. After the bulk of the tumor was 
removed, the corners around the diaphragm were probed and a 
few additional small pieces [of tumor] were removed. The area 
above the normal gland was dissected to appreciate the 
diaphragm there […] At no point was CSF leak noted. No 
leakage was noted during a Valsalva performed with assistance 
from anesthesia.” 



Pathology report 

Diagnosis 
Positive for growth hormone and prolactin suggestive of 
mammosomatotroph lineage. 
 
Comment 
Lesional cells are monomorphic and express cytokeratin 
Cam5.2 as well as synaptophysin. The cells show variable but 
distinct expression of growth hormone as well as focal staining 
for prolactin while LH, FSH, TSH and ACTH are negative. 
 
There are no distinct larger areas of necrosis or hemorrhage. 



Acta Neuropathol. 1986;71(1-2):76-82. 

Presenter
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https://basicmedicalkey.com/pituitary-and-sellar-region-3/



Histochem Cell Biol. 2008 Sep; 130(3); 495-507. 

Plurihormonal tumors: 
 
- mammosomatotrophs 
- mixed somatotroph-lactotroph 
- acidophil stem cell 



Post-operative recovery 

Visual deficits improved significantly. Urine output increased. 
Received several doses of IV DDAVP. Transitioned from IV insulin 
to subcutaneous basal/bolus insulin. 
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clinical 
recovery 

Cortisol 16.7 
LH 0.8 
FSH 3.2 
 
Prolactin 19.5 
 
 
TSH 0.99 
FT4 1.40 
ACTH 46.1 

~48 hours post-op 

**additional history: amenorrhea for 12 months 



Greenspan’s Basic and Clinical Endocrinology. 10th Edition. 2018. **the patient was discharged on oral desmopressin 0.1mg daily 



post-discharge follow up 



Eur J Endocrinol. 2011 Jan:164(1):37-43. 

Co-incidence of symptomatic pituitary mass and DKA: a true coincidence? 



Co-incidence of symptomatic pituitary mass and DKA: a true coincidence? 

“Diabetes or chronic systemic hypertension have been considered to predispose to 
pituitary apoplexy because of degenerative changes in the gland’s microvasculature. 

However, whereas diabetic ketoacidosis and malignant hypertension may 
precipitate an apoplectic episode, there is no evidence that diabetes or hypertension 

are more common in patients with pituitary apoplexy.” 

J Neurol Neurosurg Psychiatry. 2001;71:542-545. 



Management of DKA in the setting of a pituitary mass: can we 
precipitate apoplexy? 

J Neurosurg. 2015 Jun:122(6):1444-1449. 

*Pituitary tumor tumor cells appear to be particularly sensitive to glucose deprivation.  

* * 
* 



Learning Objectives 

• Brief review of pituitary disease and visual deficits 
 
• Interpretation of hormone levels in pituitary disease 

 
• Discussion of key epidemiologic and pathologic features of 

pituitary apoplexy 
 
• Explore a possible connection between pituitary apoplexy, 

diabetes mellitus, and diabetic ketoacidosis 
 
 



49 y/o M presents 
with polyuria, 

polydipsia, SOB; BG 
592, pH 7.30, HbA1c 
17.8%; IGF-1 839.5; 

prolactin 293.4 

2 months 

Sudden onset 
headache and 

recurrent DKA. MRI 
demonstrated 

pituitary apoplexy. 
Supportive care. 

Kaohsiung J Med Sci. 2013 Dec;29(12):687-90. 
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