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Radiological Diagnosis of Adrenal Diseases
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—Abstract—

Adrenal glands are relatively small than other upper abdominal solid organs but they are
affected by complex physiologic and neoplastic processes. In the past, normal adrenal gland
and small adrenal masses are difficult to examine because adrenal gland is small and located
deeply in the abdominal cavity. However, by the recent remarkable advance of the MR and
CT machines and imaging techniques detection of normal adrenal gland and detection and
differential diagnosis of various adrenal lesions are possible. And so radiology is playing a
critical role in not only the detection of adrenal abnormalities but in characterizing them as
benign or malignant. In the diagnosis of adrenal lesions, various imaging modalities are used
including, ultrasonography, CT, MR imaging and nuclear medicine imaging. Ultrasonography
plays a role as a screening imaging modality. CT is the imaging modality of choice for both
detection and characterization of adrenal masses. MR imaging is a problem solving modality
in cases of inconclusive or insufficient on CT. The purpose of this article is to give an
overview of adrenal diseases and their imaging appearances and describe the current concepts

of differentiating a benign from a malignant adrenal mass.
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Fig. 1. Normal adrenal gland in fetus of 27.2
weeks gestation.
Left adrenal gland (arrow) is well seen in
left abdomen in fetus of 27.2 weeks gestation.

Fig. 2. Normal adrenal gland in neonate of 2 days
after hirth.
Right adrenal gland (arrows) is well seen
in suprarenal area of right abdomen in
neonate of 2 days after birth.
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Fig. 4. A-54 year-old male with adrenal adenoma.
A round mass lesion is seen in right adrenal area. It is seen as a low density solid mass on
preenhanced CT scan and homogeneously and well enhanced on postenhanced CT scan.
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Fig. 5. A 54-year-old male with adrenal adenoma (same patient with Fig. 4).
The mass lesion is nearly iso-signal intensity on T1-weighted MR image and slightly higher signal
intensity on T2-weighted MR image.
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Fig. 6. A 54-year-old male with adrenal adenoma (same patient with Fig. 4).
Compared to in—phase scan image (6A), a marked signal drop is noted on opposed-phase scan
image (6B) of chemical shift MR image.
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Fig. 7. A 65-year-old male with bilateral adrenal metastases from lung cancer.
Bilateral adrenal masses are seen. They are lower signal intensity on T1-weighted MR image
(7A) and higher signal intensity on T2-weighted MR image (7B) than hepatic parenchyma.
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Fig. 8 A 23-year-old male with left adrenal metastasis from testicular choriocarcinoma.

Compared to in-phase scan image (8A), a signal drop is not noted on opposed-phase scan image
(8B) of chemical shift MR image.
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Fig. 9. A 5l-year-old male with right adrenal
myelolipoma.
A round heterogeneous fat containing mass
lesion is seen in right adrenal gland on
postenhanced CT scan.

Fig. 10. A 47-year-old male with right adrenal
cortical carcinoma.
A round large mass lesion is seen in
right adrenal gland on postenhanced CT
scan. Peripheral portion of the mass is
irregularly and heterogeneously enhanced
and large necrosis is noted in the central
portion of the mass.
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Fig. 11. A 70-year-old female with left adrenal
pheochromocytoma.

A well-marginated round heterogeneous
mass lesion is seen in left adrenal gland
on arterial phase CT
contrast enhancement is noted in the
peripheral portion of the mass.

scan.  Strong
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Fig. 12. A 46-year-old female with left adrenal
pheochromocytoma.
A hot-uptake is noted in left suprarenal
area on 123[-MIBG scan.
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Fig. 13. A 26-year-old male with right adrenal ganglioneuroma.
A gently lobulated, smooth marginated right adrenal mass lesion is seen. It is a homogeneous

low signal intensity on TIl-weighted image and heterogeneous high signal intensity on

T2-weighted image.
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Fig. 15. A 55-year-old male with right adrenal

hemorrhage.
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A low density mass lesion with irregular

A well marginated homogeneous high SI

thick peripheral calcification is seen in

mass lesion is seen in right adrenal gland

on T2-weighted MR image.

right adrenal gland on postenhanced CT

scan.
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