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Objectives 

• Discuss causes of hirsutism 
• Discuss evaluation and management of postmenopausal 

hyperandrogenism 



51 year old woman 

• Presented to OSH Family Medicine in 8/2018 with chief complaint of 
hirsutism 

• Menopause at 44 years old 
• Worsening dark hair growth on face for last 5 years 
• Menses regular prior to menopause 
• No history of PCOS 
• Family history – father had pheochromocytoma 



Medical History 

• Past Medical History 
• HTN 
• Depression 
• OSA 
• Obesity 
• Multinodular goiter 

• Past Surgical History 
• Left shoulder and ankle surgery 

• Social History 
• Smokes 0.5 ppd x 30 years 
• Denies alcohol, illicit drugs 

 

• Family History 
• Mother – breast cancer 
• Father – pheochromocytoma 

• Allergies: NKDA 
• Medications 

• Paroxetine 40 mg daily 
• Diltiazem 180 mg 

What tests would you 
order? 



Hirsutism workup 



Initial Labs 
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A1c 6.1% 
TSH 1.1 
 
AM cortisol (9am) – 9.9 ug/dL 
DHEA-S – 62 ug/dL (41.2 - 243.7 ug/dL) 
Total testosterone – 355 ng/dL (7 – 40 ng/dL) 
Free testosterone – 229 ng/dL (1.1 -14.3 ng/dL) 
 
 
 
 

Next steps? 



Follow up 

• Patient was started on spironolactone 50 mg and referred to OSH 
Endocrinology 

• Endocrinology arranged for CT abdomen imaging 
• Follow up visit with PCP in 9/2018 

• No change in hirsutism 
• Spironolactone dose increased 50 mg -> 100 mg daily 
• Started on metformin 500 mg 
 

 



CT Abdomen 
11/2018 

Next steps? 



Adrenal incidentaloma 

Zeiger et al. Endocrine Practice 
(2009). 



Further workup by OSH Endo 

• 24 hour urine testing: 
• Free cortisol – 46 (0 - 50 ug/24 h) 
• Epinephrine – 2 (0 - 20 ug/24 h) 
• Norepinephrine – 48 (0 - 135 

ug/24 h) 
• Dopamine – 170 (0 - 510 ug/24 h) 
• Normetanephrine – 695 (82 - 500 

ug/24 h) 
• Metanephrine – 98 (45 - 290 

ug/24 h) 

 
 

• Plasma normetanephrine – 136 
(0 - 145 pg/mL) 

• Plasma metanephrine – 20 (0 - 
62 pg/mL) 

• Plasma aldosterone – 26 (0.0 - 
30.0 ng/dL) 

• Plasma renin activity – 4.8 
(0.167 - 5.380 ng/mL/h) 
 

Thoughts? 



Referred to Endocrine Surgery at UCM 

• Seen by endocrine surgery in 3/2019 for surgical evaluation 
• Planned to monitor adrenal nodules – since they did not meet size criteria 

and were thought to be nonfunctional 
• Adrenal vein sampling for testosterone levels 
• Repeat CT scan in 6 months 
 

 



Adrenal vein sampling (7/2019) 

Total Testosterone (ng/dL) Cortisol (ug/100ml) 

Right adrenal vein 260 84.6 

Right adrenal vein repeat 1 543 610 

Right adrenal vein repeat 2 567 680.9 

Left adrenal vein  994 647.9 

Left adrenal vein repeat 1 982 589.1 

Femoral vein 222 59.6 

Femoral vein repeat 1 230 64.9 

Presenter
Presentation Notes
Combined ovarian and adrenal vein sampling (selective venous sampling) is performed on occasion for further evaluation in women with high serum testosterone concentrations (testosterone >150 ng/dL [5.2 nmol/L]) and normal pelvic ultrasonography and adrenal imaging [11,50]. In this setting, the ovary is likely to be the source of androgen hypersecretion because adrenal tumors are almost always visualized on adrenal CTn premenopausal women, we typically suggest this procedure only in those interested in future fertility.in postmenopausal women, we suggest bilateral oophorectomy rather than further diagnostic evaluation with ovarian vein sampling. In these women, the potential risks of the procedure are unlikely to outweigh the benefits of a definitive surgical procedure



Combined adrenal and ovarian venous 
sampling 

• Considered in postmenopausal patients with tumor range 
testosterone levels with small adrenal adenoma and normal imaging 
of the ovaries or in premenopausal women interested in future 
fertility 

• Technically difficult procedure 
• Successful cannulation rate of both adrenal veins and both ovarian 

veins ranges from 27 to 45% 
• No consensus regarding the testosterone gradient that localizes the 

androgen source 



Further workup 

• 6 month follow up CT abdomen w/o contrast  in 6/2019 
• “Redemonstration of bilateral low-density adrenal gland nodules 

measuring up to 2.8 cm on the right and 4.3 cm on the left with 
attenuation characteristics most compatible with lipid rich adenomas” 

• Repeat CT Abdomen with and without contrast in 6/2020  
• Right adrenal adenoma 3.4 cm x 2.5 cm 
• Left adrenal adenoma 4.7 x 3.6 cm 
• No enhancement and are consistent with lipid rich adenomas 

• 8/2020 labs: 
• Total testosterone – 168 ng/dL (7 – 40 ng/dL) 
• Free testosterone – 130 ng/dL (1.1 -14.3 ng/dL) 
• AM cortisol (8am) after DST – 10 ug/dL 

• 8/2020 – Endocrine surgery appointment 
• Ordered MN salivary cortisol and ACTH 
• Endocrinology clinic referral 

 
 
 

Thoughts? 



Initial endocrinology clinic visit 

• History: 
- No acne, history of acne at a young 

age 
- Mild hair thinning from front of 

scalp recently 
- Gained 100 pounds over the 

past two years  
- Easy bruising 
- Easily fatigued 
- No muscle weakness 
- Feels her face is fuller 

 

• Exam: 
- BP 132/80 
- Central obesity 
- No dorsocervical fat pad 
- Deep voice 
- Terminal facial hair 
- Striae on abdomen 
- 5/5 Muscle strength 

 



Further workup 

• FSH 13.7 (20-135 mIU/mL) 
• Estradiol 27.6 pg/mL (2 – 21 pg/mL) 
• DHEA-S – 70.6 ug/dL (41.2 - 243.7 

ug/dL) 
• Total testosterone – 129 ng/dL (7 – 40 

ng/dL) 
• Free testosterone – 60 ng/dL (1.1 -

14.3 ng/dL) 
• Te Binding globulin 11 nmol/L 

 

• ACTH - < 3 pg/mL (<52 pg/mL) 
• MN saliva cortisol – 146 ng/dL (<100 

ng/dL) 
• AM cortisol (8:30 am) after DST – 8.5 

ug/dL 
• Dexamethasone level 619 ng/dL 

 

Thoughts? 



Establishing Cushing’s diagnosis 



Post menopausal hyperandrogenism workup 

Markopoulos, et al. European 
Journal of Endocrinology (2015) 

Rothman et al. Clinical 
Endocrinology (2011) 

Tumor range: 
Total testosterone 
> 150-200ng/dL 
DHEA-S >700 
ug/dL 



Post menopausal hyperandrogenism workup 

• DHEA-S is primarily of corticoadrenal 
origin  

• DHEAS level of over 600g/dl indicates 
a diagnosis of androgen-secreting 
adrenal cortical adenoma (often 
associated with hypercortisolemia) 

• Abdominal imaging is the next step 
 

Pugeat et al. Annales 
d’Endocrinologie. 2010. 

Presenter
Presentation Notes
Thus, a DHEAS level of over 600g/dl (16000 nmol/l) indicates a diagnosis of androgen-secreting adrenal cortical adenoma (often associated with hypercorticism) and an abdominal scan must be performed rapidlyDHEAS is primarily of corticoadrenal origin in women



Post menopausal hyperandrogenism 

Markopoulos, et al. European 
Journal of Endocrinology. 2015 



Next steps 

• High suspicion for ovarian tumor leading to tumor range testosterone 
elevation  

• Pelvic ultrasound to evaluate for ovarian mass 

• Bilateral adrenal masses with evidence of hypercortisolemia  
• Nonsuppressed cortisol of 8 post overnight DST 
• Elevated midnight saliva cortisol 
• ACTH and DHEAS are low as suspected with adrenal source 
• PET-CT to better determine functionality of the adrenal lesions and also look 

for ovarian abnormality 

 
 



• Case reports suggesting FDG-PET can be used in the localization 
of T-secreting ovarian neoplasms when CT, US, and venous 
sampling studies are inconclusive 



Pelvic ultrasound 
9/2020 - Ovaries are 
normal in size and 
appearance.  
 



Assessment 

• Tumor range elevation of testosterone  
• Evidence for Cushing syndrome 

• PET scan shows significant increase activity in the left adrenal gland compared 
to right -> source is likely left adrenal gland which is larger 

• Plan is for left sided adrenalectomy 

•  The ovaries appear normal on the pelvic US. On PET, there is a soft 
tissue density on the left adnexa  

• Plan is for contrast CT of pelvis to ensure no ovarian mass 



CT abdomen and pelvis 



OB/GYN follow up 

• 10/2020 appointment for adnexal mass 
• Concern for testosterone producing tumor like sex cord stromal tumor 
• Plan for surgical management with TAH/BSO  

• 11/6/20 - Total laparoscopic hysterectomy with bilateral salpingo-
oophorectomy and omentectomy 

 



Sertoli Leydig tumor 

• Path: Stage IA well differentiated Sertoli Leydig, no high risk features 
• Plan: Recommended surveillance 





Androgen secreting ovarian tumors 

Markopoulos, et al. European 
Journal of Endocrinology. 2015 



Subsequent labs 

• Post TAH-BSO surgery labs in 11/2020: 
• Total testosterone – 20 ng/dL (7 – 40 ng/dL) 
• Free testosterone – 10 ng/dL (1.1 -14.3 ng/dL) 

  
 



Left adrenalectomy 

• 12/2020 – Patient underwent laparoscopic left adrenalectomy 
• Pathology:  

• Left adrenal mass; Benign adrenocortical nodules (X2, 3.8 cm and 2.3 cm), 
compatible with adrenocortical hyperplastic nodules. 

 
• Discharged on morning dose of hydrocortisone 15 mg and 5 mg in 

evening. 
 

• Cortisol level after holding hydrocortisone for 24 hours - 11.9 ug/dL  
• Hydrocortisone was discontinued 



Post surgery follow up 

• Patient was feeling better 
• Denied any fatigue, lightheadedness or dizziness 
• 16 pounds weight loss since surgery 
• Planned to go back to work in few weeks 

 
• Right adrenal adenoma 

• Plan is to repeat dex suppression test in 6 months since it is possible that the 
second mass is also functional 
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