
                    DR MUTHU MANGALA , DNB RESIDENT NH



CASE 1:
• 63 year old man ,k/c/o Diabetes mellitus , on Glimepiride since Jan 2023 , k/c/o Hypertension since 2 years on Tab 

Losartan 
•  Presents with history of fever , evening rise of temperature , weight loss and body aches since 8 months 
• No h/o contact with TB, exposure to birds, recent travel .
VITALS
Blood Pressure: 142/94mmHg
Heart Rate: 107 bpm

• USG abdomen - 
-->Simple hepatic cysts
-->Splenomegaly
-->Well-defined heterogeneously hypoechoic lesion in the bilateral suprarenal regions - ?Adrenal lesions 
In view of adrenal lesion , CT scan is advised.





KEY IMAGES





FINDINGS: 

 Enlarged  bilateral adrenal glands , showing attenuation of 40 HU on plain study and heterogeneous 
enhancement with absolute wash out of < 60 %

  No calcification / fat density

 Lesion in the right adrenal gland  abutting the liver with loss of fat plane and the lesion in the left adrenal gland  
abutting the tail of pancreas

 Multiple enlarged homogeneously enhancing perigastric, preaortic, paraceliac, periportal, portocaval lymph 
nodes 

 Normal sized liver showing multiple non enhancing cysts

 Splenomegaly



DIFFERENTIAL DIAGNOSIS FOR BILATERAL ADRENAL MASSES :

Tuberculosis / Histoplasmosis

  Lymphoma 

  Metastasis 

Pheochromocytoma 

Adrenal cortical hyperplasia

Adrenal hematomas









Patient was given 

• ITRACONAZOLE-CAPSULE-200MG 

• Hydrocortisone after ACTH stimulation test



Assessment:
Imaging:

• USG

• CT

• MRI

• FDG PET
-->If suspecting malignancy
-->False negative PET in necrotic/ hemorrhagic metastases, metastasis from FDG-non-avid tumours like HCC/ 
mucinous primary.
-->False positive PET in functioning adenomas

• MIBG SPECT (Useful in patients with biochemical evidence of pheochromocytoma but without a mass on CT, 
nowadays FDG –PET / DOTA scans are more commonly used)

Histopathology

• Core or excision biopsy



                                  Parallel endocrine work-up

 Exclude cortisol excess in all incidentalomas

 Exclude metanephrine level elevation in all incidentalomas-pheochromocytoma

 Aldosterone/renin ratio in hypertensives-Primary hyperaldosteronism

 Sex hormones and steroid precursors in adrenocortical carcinoma

 Bilateral lesions – 17-Hydroxyprogesterone levels- congenital adrenal hyperplasia



                                                                      CT

 5 mm section with 1 mm reconstruction

Unenhanced phase 

  Contrast at 3.5 ml / sec followed by saline at 3.0 ml/sec

  Late arterial phase at 15-20 seconds

Venous phase at 60-80 sec

Delayed phase at 15 minutes

For attenuation measurement , the ROI should occupy half to two-thirds of the lesion area (Avoid necrosis and 
calcification).

CT = MRI for 10 – 20 HU

CT > MRI for > 20 HU





• Adenomas demonstrate relatively rapid washout

• Pheochromocytomas (30 – 45 % of cases) and hypervascular metastasis (RCC etc) can also demonstrate rapid 
washout

• Adrenal mass density on CM phase >140 HU suspicious for hypervascular metastasis

• Adrenal mass density on CM phase >110 HU suspicious for Pheochromocytoma



MRI

Mainly chemical shift imaging (In phase and opposed phase images)

STIR(*macroscopic)

T1 (For adrenal anatomy)

T2 (T2 hyperintense-Pheochromocytoma)

DWI (Lymphomas - restricted diffusion)

  GRE/MERGE

Dynamic contrast imaging





GRANULOMATOUS DISEASE:

Commonly tuberculosis and histoplasmosis

Necrotic lesions

Frequently bilateral

Healed --> Calcifications

May lead to adrenal insufficiency



HISTOPLASMOSIS:

  Ultrasonography :  uniformly hypoechoic to heterogenous echopattern

Bilateral symmetrical adrenomegaly , well circumscribed 

Multi-cystic with enhancing septae

Honey-comb appearance

Necrotic lymph nodes + 

Mild to moderate hepatomegaly with or without splenomegaly





ADRENAL TUBERCULOSIS:
 Occurs more commonly in bilateral glands than in unilateral gland.
CT

 gland contour:
 in the early stage there can be mass-like adrenal enlargement

 smooth adrenal contour is preserved
 later on adrenal fibrosis and atrophy occurs

 small adrenals with irregular margins

 calcification:
 this is a late feature, often occurring post-treatment

 gland density:
 central low density can be seen in early disease

 due to caseous necrosis

 Enhancement:
 can see areas of relative central hypoenhancement





LYMPHOMA:

NHL> Hodgkins

More common as secondary involvement with extra-adrenal disease than primary

Homogenously hypoenhancing

Low on T1, intermediate on T2

 50 % bilateral

Restricted diffusivity

FDG-PT avid



Bilateral adrenal lymphomas in a 76-year-old man. (A) Axial 
pre-contrast CT scan and (B) contrast-enhanced axial CT 
scan images show bilateral adrenal round masses (arrows) 
with CT attenuation value about 35 HU and slightly 
enhanced



METASTASIS:

Suspect if known primary

Lung, breast , GIT , kidney

Variable homogeneity and margins

Absolute washout< 60 % and relative washout < 40 %

No signal drop in CSI (With exceptions)



 Metastases in a 59-year-old woman with small cell lung 
cancer. (A) Axial pre-contrast CT image shows a 21 mm × 17 
mm round nodule with CT attenuation value about 41 HU 
(arrows). (B) Axial arterial and (C) venous phase images show 
obvious enhancement.



PHEOCHROMOCYTOMA:

The 10% rule:10% are extra-adrenal , bilateral, malignant ,  children ,familial

ASSOCIATIONS: MEN IIa and MEN IIb --> Rarely extra-adrenal, almost always bilateral 

                             Von Hippel-Lindau disease

                             Neurofibromatosis type 1 

                             Sturge-Weber syndrome

Clinical presentations: Secondary hypertension / Hypertensive crisis

                                       Features of cardiac dysfunction or neurological events

Raised plasma and urine metanephrines

Local invasion or distant metastasis -->Malignant

 Important to ensure that any adrenal lesion is hormonally inactive before biopsy(Rule out functional 
pheochromocytoma) 



USG

• Variable appearance
CT

• Heterogenous mass with necrosis/cystic changes.

• Avid enhancement, may wash out similar to an adrenal adenoma, but they tend to have a greater enhancement in 
an arterial or portal venous contrast phase(>110 HU)

MRI

• T1 :slightly hypointense, heterogeneous if necrotic/hemorrhagic

• Markedly T2 hyperintense(Light bulb sign).

• No signal loss on out of phase imaging 

• Heterogenous and prolonged contrast enhancement



• Light bulb sign (T2w MR)



ADRENAL CORTICAL HYPERPLASIA:

Can present as cushing's , conn's

ACTH dependent/ independent

Nodularity with maintained adreniform pattern





ADRENAL HEMATOMAS:

Bilateral adrenal hematomas can result in fatal adrenal insufficiency

 Irregular hemorrhage obliterating the adrenal gland

Periadrenal hemorrhage / fat stranding

Acute hematomas show high attenuation on non-contrast CT

Attenuation and hematoma decrease over time

Calcifications may be present in previous H/o hematomas

Uniform adrenal swelling with increased attenuation




