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History

A 40-year-old female patient, suffer-
ing from hypertension, hypokalemia, 
and hyporeninemic hyperaldoste-
ronemia, was referred to our institu-
tion due to a suspected primary aldo-
steronism (PA). A positive aldoste-
rone-renin ratio (ARR) and captopril 
load test confirmed the diagnosis of 
PA. An abdominal CT examination 
was ordered to rule out adrenal ade-
noma (AA) and to visualize the adre-
nal veins prior to adrenal venous 
 sampling (AVS). 

Diagnosis

CT images showed a hypodense mass 
in the left adrenal gland (Fig. 1), mea-
suring 2 cm in diameter and -15.1 HU 
in the native scan. The evaluation of 
dynamic contrast enhancement re-
vealed an absolute washout rate of 
72% and a relative washout rate of 
84%, indicating an AA. The right adre-
nal vein was clearly identified in the 
late-arterial phase, draining posterior-
ly into the inferior vena cava (IVC) 
at the intervertebral level of T12/L1 
(Fig. 2).

Subsequent AVS was performed and 
confirmed the diagnosis of left AA. The 
patient underwent unilateral adrenal-
ectomy and recovered uneventfully. 
Her hyperaldosteronemia was correct-
ed and her hypertension was success-
fully attenuated.

Comments

PA is known to induce various vascu-
lar complications due to hyperaldo-
steronemia, the most common being 
an AA.[1] A typical AA contains signifi-
cant intracellular fat and is therefore 
shown as a hypodense (<10HU) mass 
in CT images. A rapid contrast wash-
out rate is also considered characteris-
tic for diagnosis.[2] However, this can 
sometimes be too small to be visual-
ized in CT. Moreover, in many cases, 
a visible AA is a nonfunctional adeno-
ma and another microadenoma or 
 bilateral adrenal hyperplasia that is 
not visible may cause PA. Therefore, 
it is suggested that CT imaging should 
always be followed by AVS in order 
to distinguish unilateral from bilateral 
PAs for treatment strategy – unilateral 
forms are surgically correctable, 
whereas bilateral forms are usually 

treated with targeted pharmaco-
therapy.[3] AVS is the only reliable 
approach to define the laterality in 
hormone hyperexcretion in PA. How-
ever, it is a difficult procedure, particu-
larly the cannulation of the right ad-
renal vein (RAV) due to its small size 
and anatomical variations.[4] Identi-
fication of the RAV by contrast-en-
hanced CT is thought to contribute to 
the improvement of the success rate 
of AVS.[5, 6] A previous study has re-
vealed that the RAV is mostly visual-
ized in the late-arterial phase and the 
variation of common trunk with ac-
cessory hepatic vein is identified in the 
venous phase.[7] In our institution, 
a 4-phase dynamic CT (early-arterial, 
late-arterial, portal venous, and de-
layed phase) is usually performed. 
Since PA patients are relatively young 
and often have renal impairment,[8] 
less contrast media administration 
and lower radiation exposure should 
be considered. Recent innovations 
in CT have allowed implementation 
of low tube voltage (kV) imaging into 
routine applications in appropriately 
selected cases. The potential benefits 
of lower kV settings may include radi-
ation dose reduction and higher con-
trast enhancement.[9] In this case, 

1    3 mm axial images show a hypodense mass in the left adrenal gland in the native scan (Fig. 1a, arrow),  
with contrast  enhanced in the late-arterial phase (Fig. 1b, arrow) and vanished in the delayed phase (Fig. 1c, arrow).

2    CT values in the native scan (Fig. 2a), the late-arterial phase (Fig. 2b) and the delayed phase (Fig. 2c) are measured -15.1 HU, 
97.1 HU and 16 HU. This results in an absolute washout rate1 of 72.3%, and a relative washout rate2 of 84%. 
1 Absolute washout rate = (HU arterial – HU delayed) / (HU arterial – HU native) 
2 Relative washout rate = (HU arterial – HU delayed) / HU arterial
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3    3 mm axial (Fig. 3a), coronal (Fig. 3b) and sagittal (Fig. 3c) MPR images in the late-arterial phase show 
the RAV (arrows) at the intervertebral level of T12/L1, which is highly concordant with catheter venography 
(Fig. 3d, left anterior oblique 30° view).
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80 kV was selected for potential re-
duction of both contrast media and 
radiation dose. Other advanced tech-
niques such as CARE Dose4DTM (real- 
time automated exposure control) and 
ADMIRE (advanced modeled iterative 
reconstruction) were also applied to 
help reduce image noise and improve 

Examination Protocol

Scanner SOMATOM Definition Flash

Scan area Abdomen Pitch 1.0

Scan mode Spiral Slice collimation 128 × 0.6 mm

Scan phases Early arterial (EA) / Late 
arterial (LA) / Portal 
venous (PV) / Delayed (D)

Slice width 1 / 0.75 mm

Scan length 200 / 200 / 230 / 460 mm Reconstruction increment 1 / 0.5 mm

Scan direction Cranio-caudal Reconstruction kernel 130f, ADMIRE 3

Scan time 2.6 s / 2.6 s / 3 s / 6 s Contrast 300 mg/mL

Tube voltage 80 kV Volume 68 mL

Effective mAs 187 / 160 / 181 / 252 mAs Flow rate 2.7 mL/s

Dose  
modulation

CARE Dose4D™ Start delay

CTDIvol 3.65 / 3.14 / 3.55/ 
4.92 mGy

DLP 82 / 71 / 91 /239 mGy cm

Rotation time 0.5 s
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The outcomes by Siemens Healthineers  customers 
described herein are based on results that were 
achieved in the customer’s unique setting. Since 
there is no “typical” hospital and many variables 
exist (e.g., hospital size, case mix, level of IT adop-
tion), there can be no guarantee that other cus-
tomers will achieve the same results.

In clinical practice, the use of ADMIRE may reduce 
CT patient dose depending on the clinical task, 
patient size, anatomical location, and clinical prac-
tice. A consultation with a radiologist and a physi-
cist should be made to determine the appropriate 
dose to obtain diagnostic image quality for the 
particular clinical task.

 image quality. The RAV was clearly 
identified in the late-arterial phase and 
thereby supported a successful AVS.  
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