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The Clinical Picture
Bilateral adrenal masses

A 68-year-old woman presented to the 
emergency department with constipa-

tion and abdominal pain 13 days after left hip 
arthroplasty. Abdominal computed tomog-
raphy (CT) revealed possible bowel obstruc-
tion, left renal infarction, and a thrombus in 
the abdominal aorta near the left renal artery 
(Figure 1). 
 Because of the aortic thrombus, anticoag-
ulation with intravenous heparin and with 
warfarin (Coumadin) was started. Three days 
later, her platelet count decreased to 54 × 
109/L (reference range 150–400), her serum 
creatinine rose to 2.38 mg/dL (0.70–1.40), 
sodium was stable at 131 mmol/L (132–148), 
and potassium was 4.1 mmol/L (3.5–5.0).
 Physical examination revealed a tem-
perature of 100.2°F (37.9°C), blood pressure 
110/59 mm Hg, pulse 100 bpm, and no abdom-
inal pain on palpation. Renal ultrasonography 
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revealed a mass (2.4 × 2.1 × 3.6 cm) above the 
right kidney. Abdominal CT without contrast 
showed bilateral high-density adrenal masses 
(Figure 2).

Q: Which is the most likely diagnosis?
 □ Metastasis to the adrenal glands
 □ Adrenal adenoma
 □ Pheochromocytoma
 □ Adrenal cortical carcinoma
 □ Adrenal gland hemorrhage

A: The correct diagnosis is adrenal gland hem-
orrhage.
 Acute or subacute hemorrhage typically 
results in an oval hyperdense mass with an at-
tenuation of 50 to 90 Hounsfield units (H) on 
noncontrast CT (Figure 2),1,2 and this attenu-
ation does not increase with the use of con-
trast.2

 In contrast, adrenal cortical carcinoma 
typically appears as a large heterogeneous 
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adrenal Masses

mass, with some lesions demonstrating central 
necrosis or calcification. Pheochromocytoma 
is well defined, with intense enhancement af-
ter contrast is given. Adenoma is usually ho-
mogenous, with well-defined margins. Many 
adenomas have increased intracytoplasmic 
lipid content and, therefore, will have an at-
tenuation of less than 10 H or will demon-
strate rapid washout of contrast. Metastasis to 
the adrenal gland may not have a characteris-
tic radiographic appearance but typically has a 
slower contrast washout rate than adenoma.1 
 This patient’s initial abdominal image 
showed normal-appearing adrenal glands, 
thus making adenoma, adrenal metastasis, 
pheochromocytoma, and adrenal cortical car-
cinoma unlikely.
 The patient’s baseline cortisol level, a ran-
dom afternoon reading, was 0.4 µg/dL (refer-
ence range 3.4–26.9), and a 1-hour cortro-
syn-stimulated cortisol was 0 µg/dL, which 
is diagnostic of primary adrenal insufficiency 
in the context of this clinical setting. She 
received hydrocortisone and fludrocortisone, 
and 8 am cortisol measurements 3 weeks and 
5 months later, after the patient was off hy-
drocortisone for 24 hours, remained undetect-
able. 

 The diagnosis of adrenal hemorrhage can 
be difficult because the symptoms can be non-
specific and attributable to other clinical fac-
tors. In a review of 141 patients with adrenal 
hemorrhage,3 only 19% of patients with bilat-
eral adrenal hemorrhage developed hypoten-
sion with a systolic blood pressure less than  90 
mm Hg, only 15% developed hyponatremia 
(sodium < 130 mmol/L), and only 24% devel-
oped hyperkalemia (potassium > 5 mmol/L).3

 If unrecognized, adrenal insufficiency from 
adrenal hemorrhage is fatal. Abdominal CT 
or magnetic resonance imaging can diagnose 
adrenal hemorrhage. Adrenal function may 
recover (although it did not in this patient), 
and a morning cortisol level should be ob-
tained to reevaluate adrenal function.3 
 Risk factors for adrenal hemorrhage include 
anticoagulation therapy, sepsis, surgery, hypo-
tension, and coagulopathy as seen in heparin-
induced thrombocytopenia and disseminated 
intravascular coagulation. This patient had 
coagulopathy, as evidenced by her abdominal 
aortic thrombus, for which she was placed on 
anticoagulation. Patients without these risk 
factors for adrenal gland hemorrhage should 
be investigated for an underlying adrenal neo-
plasm or cyst.2 ■in patients 

without risk 
factors, look 
for an adrenal 
neoplasm 
or cyst
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