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ABSTRACT

Background: Recently, the significance of primary aldosteronism is being recognized due to an increase in
its incidence and its complications. However, it is difficult to differentiate primary aldosteronism based on
radiological studies as the size of an aldosterone producing adenoma (APA) is small, and nonfunctioning
adrenal incidentalomas are common. Adrenal vein sampling (AVS) has been considered as the gold standard
for differentiating an aldosterone producing adenoma (APA) from bilateral idiopathic adrenal hyperplasia
(BAH). The clinical implications and problems associated with AVS have not yet been reported in Korea.

Method: Clinical data of 28 patients with primary aldosteronism who had undergone AVS in a hospital
from 1995 to 2006 were retrospectively analyzed.

Result: The study group comprised 13 males (46.4%) and 15 females (53.5%), with a mean age of 44.5
+ 11.9 years. Clinical data indicated that 19 patients (67.9%) had APA and nine patients (32.1%) had BAH.
AVS data demonstrated that 11 patients had APA and five patients had BAH. Two patients were not
diagnosed despite successful AVS. AVS was not successful in 10 patients (37.5%); AV catheterization failed
in two patients, was not selective in seven patients on the right side, and was not selective in one patient on
the left side.

Conclusion: AVS was helpful in primary aldosteronism patients with inconclusive CT and MRI findings.
Selectivity of AVS should be appropriately assessed because of the technical problem of selective
catheterization. (J Kor Endocr Soc 22:428~435, 2007)
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Table 1. Baseline characteristics

Male: Female(%)

13:15 (46.4%:53.6%)

Age (year)

Duration of Hypertension (year)
Hypertension medication

SBP (mmHg)

DBP (mmHg)

Hematocrit (%)

Family History of Hypertension
Hypertension complication

PRA (ng/mL/hr)

PAC (ng/dL)

PAC/PRA

Serum K (mEq/L)

APA:BAH (%)

445 £ 119
6.1 £ 6.4
1.8 £ 1.3
162 + 27
102 + 20
38.8 £ 3.8
12 (42.9%)
15 (53.6%)
0.19 £ 0.19
412 * 182
3454 + 216.2
31+ 05

19:9 (67.9%:32.1%)

PRA, plama renin activity; PAC, plasma aldosterone; APA, aldosterone producing adenoma; BAH,

bilateral adrenal hyperplasia; SBP, systolic blood pressure; DBP, diastolic blood pressure.

Table 2. Incidence of hypertensive complications in patients with primary aldosteronism

Number of patients (%)

Hypertensive complications
Retinopathy
Left ventricular hypertrophy
Nephropathy

Cerebrovascular

15/28 (53.6%)
8/15 (53.3%)
4127 (14.8%)
4/28 (14.3%)
3/28 (10.1%)
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Table 3. APA vs BAH according to adrenal vein sampling
APA (n = 11) BAH (n = 5) P
Sex (male:female) 7:4 3:2 0.654
Age (years) 49 + 10 38 £ 15 0.140
Duration of hypertension (years) 60 £ 69 48 £ 6.2 0.144
Hypertension medication 1.7 £ 1.5 1.4 + 1.1 0.752
SBP (mmHg) 163 + 22 164 + 23 0.954
DBP (mmHg) 103 + 12 105 + 7 0.491
Hematocrit (%) 40.1 + 3.6 40.1 + 5.1 0.172
Family history of hypertension 3/11 (27.3%) 3/5 (60%) 0.242
Hypertension complication 5/11 (45.5%) 4/5 (80%) 0.231
PRA (ng/mL/hr) 021 + 0.23 0.24 + 022 0.630
PAC (ng/dL) 379 + 185 38.6 + 13.9 0.777
PAC/PRA 304.0 + 183.2 265.8 + 206.8 0.692
Serum K (mEgq/L) 30 + 04 35 + 05 0.077

APA, aldosterone-producing adenoma; BAH, bilateral adrenal hyperplasia; PRA, plasma renin activity; PAC, plasma
aldosterone; SBP, systolic blood pressure; DBP, diastolic blood pressure.
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Table 4. Laboratory results and abdominal CT findings of patients who had undergone selective adrenal vein sampling

Aldosterone producing adenoma

Dominant o Nondomina.nt After adrenalectomy
Sex/age CT nondominant adrenal vein Ry IYC Lt/I.VC Lateralization Normalizati Resolution of FPathology
Aldo/cortisol to IVQ cortisol  cortisol CEP Ioookaloni
Aldo/cortisol on o ypokalemia

1 M/55 Rt .2.5 cm mass 71.7 0.07 20.4 19.7 right - + Adenoma
2 F/54 Rt. 1.5 cm mass 30.3 0.08 9.32 24.4 right + + Adenoma
3 F/48 Rt. 1.1 cm mass 10.4 0.44 19.4 17.7 right - + Adenoma
4 M/66 Rt. 0.9 cm nodule 5.7 0.18 14.7 54.1 right + + Hyperplasia
5 M/39 Lt. 0.8 cm mass 4.5 0.33 31.2 3.7 left ND'

6 M/35 Lt. 1 cm mass 28.8 0.03 33.2 25.1 left + + Adenoma
7 M/54 no mass 11.0 0.09 219 20.0 left - Adenoma
8 F/59 Rt. 1.3 cm mass 6.3 0.40 18.0 239 right ND

9 M/50 Rt. 1.7 cm mass 21.4 0.32 22.8 8.2 right Adenoma
10f F/36 Lt. 1 cm mass 23.7 0.63 0.8 1.4 left + Adenoma
11 M/45 Lt. 2.7 cm mass 572.3 0.08 26.3 23.0 left ND
Bilateral adrenal hyperplasia

12 M/39 Both thickening 2.6 2.1 3.7 4.6 - ND

13 M/32 No mass 1.2 2.5 3.5 5.6 - ND

14 F/48 No mass 1.2 1.2 56.4 42.5 - ND

15 F/16 Both thickening 1.0 2.8 12.9 10.9 - ND

16 M/54 Lt. 1.5 cm mass 1.7 1.0 29.1 26.5 - ND
Unknown Diagnosis

17 M/20 No mass 1.7 0.4 20.4 33.7 - ND

18 M/41 Both 1.2 cm mass 1.7 0.2 6.5 21.2 - ND

* adrenalectomy was not done.
¥ cosyntropin mixed fluid was not infused.

Table 5. The results of adrenal vein sampling and abdominal CT findings

selective adrenal vein sampling

of patients who had not undergone

Rt to left Successfully After adrenalectomy
Sex/age CT adrenal vein selected RYIVC LyIve fati ; Patholo;
& adrenal vein to  cortisol cortisol Normalizati - Resolution of £y
AlC IVC AC on of BP  hypokalemia
19 F/59 Rt. 1.5 cm mass 0.5 0.7 0.9 9.5 ND"
20 M/45 Both 1 cm mass 4.5 0.3 0.8 12.6 ND
21 F/53 Rt, 1.3 cm mass 39 0.2 0.8 18.2 ND
22 F/25 Rt, 1.3 cm mass 0.6 0.2 0.6 12.4 + + Adenoma
23 F/44 Rt, 1.3 cm mass 1.7 0.3 0.9 12.4 + + Adenoma
24 F/55 Lt 2 cm mass 0.04 14.9 1.6 17.4 - + Adenoma
25 F/56 Rt. 3.2 cm mass 6.3 6.3 17.8 2.1 + + Adenoma
26 F/50 Rt. 2 cm mass 0.3 0.5 0.9 8.3 - + Adenoma
Failed to catheterize into adrenal vein
Normalizati Resolution of

Sex/age CT Other test on of BP  hypokalemia Pathology
27 F/34 Ltl cm mass NP-59 scan: bilateral adrenal visualization ND
28 F/44 Rt.1.3 cm mass + + Adenoma
* adrenalectomy was not done.
£ NP-59 scan A AT P4 B4 BAREYoZ W WAk 5 Uk 2 WA 2EE el 24,
Rehol =532 Qi) 28 Al Qo] A 269 e 9 ZAE2 ARkEged A 3 T vk
A A EZo) ddsla, BE CTol| 37} Ho] $&3t Al ardste] HEAYS|SicK Table 5).
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