BB IRAMEM S 2020 4F 3 A4S 25 546 3 ]

R R S

IR PR Il ] 6 2 i XY S RE 2 BL B W - ' DR DR i, 2 5 3L TR

Crf [ 2 01 p 2 0 PR AR 23 2 W MR R P o8 L S AR B A )

IR AR ¢ Ik D A 4 220 s DD RE 23 AL 2 W 5 B b AR KR 1M 5 K SRR

FESES:R604 X ERFR RS M

il

1 A

B | # ik & Ifil Cadrenal venous sampling, AVS)
TR s A 2 W I B AR A BRI S R SR
LA A5 00 5 2 g s ) Dy A B o 38 2% 2 2 1 — F A
ARG A 7 s AT ) i A T T R RS 22
(primary aldosteronism, PA, fiij % J&  5iE ) i) 9% A .
H A [ R 27 19 & 5 [ A1 i BT 1Y 12
ST HR B HERE AVS 1R I EEAE D) BE 4 LS W 0 4
PRifE

JUAE I AVS BERTE R N T 2 E B A IR
A R B K R, — T, AT g S
A WA BRAMEE L A W BB AR BSOS G I
AR ME BE R L RURS: 5 445 2R A 152 R X & 300 BN R i
WA LS Iy — J7 T B AR A X AVS #24E
MbR eI TR I RS Y . 7R B = ThRE 4 2
RS B B0 R ZEAM BB A AR I 5245 2 R i %
BEATE FRRVIER TR e DLk 5 R 158 U R AR DL 35l
B BRI DR T i A I 1 R O R 2R
FARBAE ML 2. FIE. A EE AVS #1lE IR
I HT B0 S $i v 3 [ D 1 A 992 97 K P o [ R B
ZXMAPRANEY o325 B b B e il s A0 R B 2 T K 4k
RATGHE . BT AT R IR,

2 ERE

FERRBESE L PA T2y 5 R 28 T . I8 [
To IR AP T [ IR 4 220 IR TR B R B O A b
B T 2R AT A0 A P i e P T I A 22 0 B gl T
Pl P P L BB T o TR T R 5 R A e TR ] R 4 22
E e R R UL T 3 BRSNS AN TR T ]
TR 10 S0 B A0 T AR DT B R i T I A 596 22 i ) s
WL I (86 R 52 A% BEL BB 7000, 03 R B A o
M2 AVS. Fridk, AVS £ H IR 2 I, mi7E T
A ) PN R R 1] R S OUAM L R e O

AVS J& TR AMEBRAE A A% TR A E R D 1
Il BREREE, H L. B IR R DT I EAE Y
AR Wb . 6F T 82 8 B I R L AR i g
() (<40 ) AR A2 IR AR J6 % AT AN AT AVSS L e 4k,

DOI:10. 3969/j. issn. 1009-8291. 2020. 03. 003

b0 I R S S B NS B B NN @ O = TR N it o B NNI Y 4
AR BE B L IR IR Y D T A L R
1 AVS, 5 B AR B I S S 9 4F
AR EL 50 & HHE B LR 2R P g SR LR AVS R HE
17 PEAT BE DG HE PR S5 A4 Vh e [8] i % 229 .
WA g 1 e I 788 5 e gk A 17 B I ) 394 22 0 O W] A
AT AVSTH BR FRE BOAN L W) IS R AE R
PEAT AVS, B8 D fig 43 5

AVS WY BAT L Y S5O A8 AT e AT
FARDIER A AR i B L A7 BE 05 15 DL 21 IE 5 i s
ARAFAT RS A . A R 23 I R AL A B T
DA IR 1 s B 8038 BE A LA A g I e e (<<
5AF) IR R TR 25 W) B0 LB e Y ORI I T L 2 A
DR 2% 1 J A AR I R i AL R

3 RIM#ES

1 26 B 9K 55 P IV IS N 2 R IR e - T -
B IR R L B AVS K g R o A D
I 385 1 BB EUHE A 5 SRR R R P E AVS iKY
RHE . e R A R RN R AR R 2D 15 min,
1 ) BT & PR L SR il ik R b S A a0 95 R I
WFIE R AR 02 B 1 IR B T 3R /K A7 7E A B
By, 3 gl B T R [ V9 1) 2500 AR e A X b
s 5 B0 AVS S5 R B R R R
JO7 2 TE AR B IALAE o 75 U ) R LA G T [ O . P
Y X T T 4 D IR AR B BT 3R B SR i g, R
R i e R AR AR B P AR

Jir P AR A8 R T MR 22 R T 25 00 L i T 3 e
FE 259 23 52 Wa R 45 28 o %8 T 3 e e it /) A
LY R MNLHT Ak 22 il AN 23 W 35 1 i AVS i X
Wr o HEFERE R 250 R B S AP R od -2 1A BH W ) CAn iR
WRIGE | 22 Vb IR IR R A R A ) 5 K Ak T A e S el R
TN I S A S RS PR g R kO T TR
B 22 b T 25 1 0 A T e I A L RS
PR A a6 I S T A i A B K 3R A Ak A 1) 5
(angiotension converting enzyme inhibitor, ACEI)
2 I Bk &R 11 2 (45§17 Cangiotensin [ recep-
tor blocker, ARB) & FII JR I K2 B 32 PR BH i 71 45 . 31X

http://jmurology. xjtu. edu. cn; zgmnwk. cug. top



206

J Mod Urol, Vol. 25 No. 3 Mar. 2020

MRS DL 7 AVS SR FE T L ) 45 3R A 20 47
A S O 5 S . B A R [T A 2 A4 BT
FR BT oK 3 M) ) R R T R R TR 2 O A5 Y
/A 4 G 6 5D JF PR I

W AVS R E B LR AR AR A Xk
ANASCRE A W B i o A M AR L A SR I AU AT DL S
B R K A ) E L B s A2 2R B Y SR I B 2
AL

4 FMmEFAR

T T TR [ IR 1 93 3% 2 ok v 20 DR T OUN
LR KR SR MM B A5 R 52 AN IR T ECR . X
Aot I 0 DL T 2R i 7 B AR AN W 2 BRI ) 2 )
85 0 o T U0 8 JK [R] B R it 7 3l G % 1) RS, BOHE
R AR 2/3 BRI O SR AR B B R R T
9 P SR L o HL A Rl FH 8 Bz J5 3% A P 2 LA
Jok R B SR i o AR BT 3R P Ik 4 2 i R E
RAMLAT 30 min A 50 g/ h B3 A8 4 22 7 Dk T 50 7E
R 250 pg BAYGR B EGY M8 AVS i
P A2 B B B 32 AR T AL 9 - D2 W L IR
ok 5 T I 1 Bz TR AR R A B 22 L A By T Y e R AR
TR R 5 1 5 O BEAR P BR i 7 b 3
5 10 B o 1 I 11 B 7K S 79 5 385 O fie 1 1 T i JRg
TR T 1] ) P8 R

5 EEEH

1 AVS e rh, 8 9 um AE 5 B A E b I ik
FLHEZ W SO, 20 b R KR SRR
SR ML B 7 3 I T DK O o S A AR g A A N
BRI T A b R DA 2R A R AT
ik s 7 5 T R DK AT M S . I R AR A
(selectivity index, SD) 3k B #ff 5 & 2w o & . BN |
ik e k5 e e T 1 B R AR 3R KO 22 P
T2 T BB K bk A R R ROR
KFAFTEVR LML BE . B BRI 0k A T8 IR BT
AN B2 T [ ) 93 5 W) o T B J IR G AR AE L O3 b
e A 7 A B RIS ST, 7E TCAR B BTIOR A%
T SIZ=2 A il S E s il A2 B B R &1 . =
3R ST FAE2 . X T U0 R 1y A 1 2 1) %k
W AN EIE— L IR BN W . AR ARG I B B A 6]
A A 20 e ot 48 0 B AR B . BRS04 i R Il
A,

6 fLTMF MR

77 AR P50 510 48 %% (lateralization index, L) 3k

S VR P [0 A g 3 0 4 I A I BB Um0 R e Ak
AT (] )/ B BB LA 2 L . At FYE R N 2 K IR o
Hot LTHUELAE 2. 0~4. 0., B ARl SR Bk 2 15 2R
PR B2 50 8 2% . R WL PR F S IE I R L 24
LIIG SUEBEE A 2. 0~5. 0 . 3 F AVS 45 719 5
R OKE i Y 4 AR AR 2. S TR TR ] R
WA BRI BN 77 A2 B T I8 R R SR M B LTl
FUEBCE N 4.0, JOfE BB &R A &0 T R LT s 3¢
EBE A 2. 092 0 (HAR TE R A & B ™A% 1 LI
(EAR R 52 o A e f A R (] fE S B0 A6 Sl
A5 I R 1 T 1200 M B R AV'S K
L JCHE R LI, A BTSN XU b i A I 3
NS [0 ) 53 5 A A 5 DG 5 D00 410 o ) 155 B S8 T AR
T R AU T (] 410 4] i 0 mT AR iy T D10 30 1Y
AN b ofe s fE B A I R A (B A0/ B B AT O IE

300
7 WRRE

AVS [E BRAF T 01 24 0 B B R T SI=
3.0~5.0 Fl L1=4. 0 4 0 J B AiE 73 8432 i s o, 2
AHRI<2. 0 B LIARUES . IR MEE AVS 24
REHRAM. . Z2HEEFEARASHEBEEREE R M, H I
FT AVS 1yt IR P 58 & — 30 B A Pk v i TAE.
TG PR PSRN 22 07 T R R A B T 16 AVS Hif B0 5
PEEAE 3 B2 W 00 mT BB S K PR R 45 . WFSE R L B8
6] I 96 F1%) 000 PR 2R 0 975 A0 B0 I oy TR T ) C ot 5
PRO VAEIY <750 %7, A A 22 80 BV 25 W) RE 8
FEHIRGE  AVS B FEPE Y F5 2R AR B 1 ™ 8L
AR R R B W I B . 2RI ROR AN
BCHR AU T AR 1 2R 2 UG 32 >4 ik o AR 251

WFSE 7 I3 % [ - 3R 3% 1 L Caldoste-
rone to renin ratio, ARR) 276 B I i VI B& R J5 &
TR RS R SR B0 SR S AR RS I v 1 R K
FARRINREC WA R . U AE AR A OR R I A AT
W 3090 ~6000 . SR A S5 5 B2 ME w5 i Y i A
BRI A R TR R 2k R IR A S0 PN A A L AR RS LR
R 249 B i | i O e R L NE R K afn A R AR
X TR AL X DA 4 ] 3 4 R L %) D T A AR
HE ERRVIBRAR S & R VA AT e LB . XL
AT [ I v - 6 1) 988 4 BB P s AVS 4 R R AT
IF o BN U0 B B BT R e 1 L BLTR B
B ML Z F 5 (computed tomography, CT) 8 f# 3
¥ Jlf% (magnetic resonance imaging s MRID) 5444 4%
AT EEME . AR LRI 5 B2 PN R alg A5 1 R o AS 2k
Sy T [ ) 96 e HE T JRE (A RUR T 2590

http://jmurology. xjtu. edu. cn; zgmnwk. cug. top



BB IRAMEM S 2020 4F 3 A4S 25 546 3 ]

207

Tl (B ST 42 75 R i 2% e 0L T A .
1 ) 964 i 1o 2 00 g SIS0 2 o 400 ) 0 R B B
(1 730 » 52 i ST W, X MR £ LT AR >3
em B IORE 2 E E R IO R I 7R AVS R
WY 3 FE A A 00 8 6 HE B B T 3 22 0 L 7 4R 7R
FHAPE WA FT AVS. EHHAT FARVIER . A5 2R
L ESCHE A Pt mT DR 8 S D SR B 22 R i i 2 )
TR ] i/ B o It PG e K Ay B AL BT 00140 7
$& 7 22 B 1] 3 2R O YT SR I 2 Tt RO SR I
RIWMAT T AR . Behh . AVS Bl BO8 19 D g 7
T2 Wi B AU AT SR A R R T QI 1 L/ B Jo I
L A 5 o I R H: A 3880 2% A6 I 2 LU B R A T S T
et

8 ZEMEE

AVS AT A AE AL F5 B L T Tk 00 2 B I A
TR BB M I BRAE AT L i ot Beb S S L of e
TERAE o b R RO R e L R AR
0. 6120, SHAEF 1250 A0 O T 5 R 1l B 45 7 XA
TEAE B BR LR

A O R DK S R L A A X A2 A L WO K
E B LT AN o 5 I R I 5 T T IR L DU R T ]
I AR BRI A AE . A B TR A I 1) SR A S B
SR » B B AERRAT 24 ~48 h 5 P R LT R
FR AR B LR 25 00 5 L R DK 2 L AT A A
R VR — D AR W B R R R — AT
RBURSFIRYT - A2 S EUR BE .

AVS LB 4 R R 5 L O R T AR N L
FH T I 2 P T 11 ) 46 22 0 4 D BE 23 2442 Wi . A1 B T 4
e IR A FR A I TS o AR RS AR R G B AR R
FE L FEI B FITE A ALY A SR LB AR BR 1 45 R i
TG RAL R AVS T 2 A5 1 JE 0]

TRILIREE . O H AVS Fh R & M E 5
WEERB DU SR, LD Mo ER R TE L
BREGR. PRERTHEMREELEREDHFER
R GE B T U A AVS, Q@B PAE R fw & A B
BB g Fm A5 ACET £ \ARB X 5 & 254, 3 %
TREHNE - HREHHE KK AR L H
ZEAMREGREE A . O F KM E L IR A
Flot R (e RERMBTFR A, @8 FAE K
R E B R i, SI=2 1F O H i R i 3h 5§ & 1
e B LIZ=2 o AW fE 5 v Ar e, @ F A
JAR E k& . SIZ=3. 0~5. 0 1F 3 B & i & o
5 % 0g R LI=4 1 AU 08 % 0 09 R v

MEER

WAEEE: B, 28, M+ 4 50l Email.
wq933@hotmail. com.
KEF. B WL, 2 g m: 8 E g,

E-mail: mmaalleee@126. com.

mEHEERNRBM
KER H = B PIREETER
s goak E O dbaUREE R
MRE fLIERK AR s Ah R Al 2 & B B
KEA A JERTHP AR B
ERE P EN RS ERE (301 BEBD
AR BlERIEER
TRPPA L7 S 3 R o R 2 e Y ) i 4 R e
WREsHE b9 S0 R IR o e B T A B B B
A AR SRR
d W RO R BE R
T WL AR R A R B
WoOT REERIRE S — BB
ZON WL R B MR S — R B
RSCHK V5 2 523 R 5 — B s PR B
BoetE M N R EERE
HRAZTE MR AR R B
XN TP ERR A — BB
SRMEHS 1L K= e
FRIY KREERR B ER

2% 30k

(1] A B2 2 A3 o 23 W BIR 220 R P TS [ T 19 22 9 2
WHiR Y7 1 % AR ]. A py 43 AR 44 35, 2016, 32(3) : 188-
195.

[2] FUNDER JW, CAREY RM, FARDELLA C, et al. Case detec-
tion,diagnosis, and treatment of patients with primary aldoste-
ronism:an endocrine society clinical practice guideline [J7]. ] Clin
Endocrinol Metab,2008,93(9) :3266-3281.

[3] ROSSI GP, AUCHUS RJ.BROWN M.et al. An expert consen-
sus statement on use of adrenal vein sampling for the subtyping
of primary aldosteronism [ J]. Hypertension, 2014, 63 (1);151-
160.

[4] MAGILL SB,RAFF H,SHAKER JL.,et al. Comparison of adre-
nal vein sampling and computed tomography in the differentiation
of primary aldosteronism[]J]. J Clin Endocrinol Metab, 2001, 86
(3):1066-1071.

[5] ROSSI GP. Diagnosis and treatment of primary aldosteronism
[J]. Endocrinol Metab Clin North Am,2011,40(2);313-332.

[6] KUPERS EM.AMAR L,RAYNAUD A,et al. A clinical predic-

tion score to diagnose unilateral primary aldosteronism [J]. J

http://jmurology. xjtu. edu. cn; zgmnwk. cug. top



208

J Mod Urol, Vol. 25 No. 3 Mar. 2020

Clin Endocrinol Metab,2012,97(10) :3530-3537.

[7] CHOI M,SCHOLL UI, YUE P,et al. KT channel mutations in

adrenal aldosterone-producing adenomas and hereditary hyper-

tension [ J]. Science,2011,331(6018):768-772.

[8] SCHOLL UI,NELSON-WILLIAMS C,YUE P,et al. Hyperten-

sion with or without adrenal hyperplasia due to different inheri-

ted mutations in the potassium channel KCNJ5 [J]. Proc Natl

Acad Sci USA,2012,109(7).:2533-2538.

[9] WALDMANN J, MAURER L, HOLLER J, et al. Outcome of

surgery for primary hyperaldosteronism [J]. World ] Surg,2011,

35(11):2422-2427.

[10] SAWKA AM,YOUNG WF, THOMPSON GB,et al. Primary al-
dosteronism:factors associated with normalization of blood pres-
sure after surgery [J]. Ann Int Med,2001,135(4):258-261.

[11] ROSSI GP,BOLOGNESI M, RIZZONI D, et al. Vascular remod-
eling and duration of hypertension predict outcome of adrenalec-
tomy in primary aldosteronism patients [ ]J]. Hypertension, 2008,
51(5):1366-1371.

[12] SECCIA TM,MIOTTO D,BATTISTEL M,et al. A stress reac-

tion affects assessment of selectivity of adrenal venous sampling

and of lateralization of aldosterone excess in primary aldosteron-

ism [J]. Eur J Endocrinol,2012,166(5) : 869-875.

[13] DAUNT N. Adrenal vein sampling: How to make it quick, easy,and

successful[ J]. Radiographics,2005,25(Suppl 1) : 143-158.

[14] ROSSI GP. New concepts in adrenal vein sampling for aldoste-

rone in the diagnosis of primary aldosteronism [J]. Curr Hyper-

tens Rep,2007,9(2):90-97.

[15] ROSSI GP. A comprehensive review of the clinical aspects of pri-

mary aldosteronism [ J]. Nat Rev Endocrinol, 2011, 7 (8); 485-

495.

[16] CHING KC,COHEN DL,FRAKER DL, et al. Adrenal vein sam-
pling for primary aldosteronism: A 2-week protocol for with-
drawal of renin-stimulating antihypertensives [ J]. Cardiovasc In-
tervent Radiol,2017,40(9):1367-1371.

[17] DAVIDSON JK, MORLEY P, HURLEY GD, et al. Adrenal

venography and ultrasound in the investigation of the adrenal

gland: An analysis of 58 cases [J]. Br J Radiol, 1975,48(570) ;

435-450.

[18] ROSSI GP,PITTER G,BERNANTE P,et al. Adrenal vein sam-

pling for primary aldosteronism: The assessment of selectivity

and lateralization of aldosterone excess baseline and after adreno-
corticotropic hormone ( ACTH) stimulation [J]. ] Hypertens,
2008,26(5):989-997.

[19] WEINBERGER MH,GRIM CE, HOLLIFIELD JW et al. Prima-
ry aldosteronism; Diagnosis, localization, and treatment[ J]. Ann
Int Med,1979,90(3) :386-395.

[20] YOUNG WF JR,STANSON AW ,GRANT CS,et al. Primary al-
dosteronism: Adrenal venous sampling [ ]]. Surgery, 1996, 120
(6):913-919;discussion 919-920.

[21] YOUNG WF,STANSON AW, THOMPSON GB,et al. Role for

adrenal venous sampling in primary aldosteronism [J]. Surgery.

2004,136(6) :1227-1235.

http://jmurology. xjtu.

edu

[22] MULATERO P, BERTELLO C, ROSSATO D, et al. Roles of
clinical criteria, computed tomography scan, and adrenal vein
sampling in differential diagnosis of primary aldosteronism sub-
types [J7.J Clin Endocrinol Metab,2008,93(4) ;1366-1371.

[23] ROSSI GP,SACCHETTO A,CHIESURA-CORONA M.et al. I-

dentification of the etiology of primary aldosteronismwith adrenal

vein sampling in patients with equivocal computed tomography
and magnetic resonance findings:results in 104 consecutive cases

[JJ.J Clin Endocrinol Metab,2001,86(3) :1083-1090.

[24] ROSSI GP,GANZAROLI C,MIOTTO D.et al. Dynamic testing

with high-dose adrenocorticotrophic hormone does not improve

lateralization of aldosterone oversecretion in primary aldosteron-
ism patients[ J]. ] Hypertens,2006,24(2):371-379.

[25] PAGE MM, TARANTO M,RAMSAY D, et al. Improved techni-

cal success and radiation safety of adrenal vein sampling using

rapid, semi-quantitative point-of-care cortisol measurement [ ]J].

Ann Clin Biochem,2018,55(5) :588-592.

DOPPMAN JL,GILL JR JR. Hyperaldosteronism: sampling the

adrenal veins[J]. Radiology,1996,198(2):309-312.

MONTICONE S, SATOH F, GIACCHETTI G, et al. Effect of

[26]

[27]
adrenocorticotropic hormone stimulation during adrenal vein
sampling in primary aldosteronism [ J]. Hypertension, 2012, 59
(4):840-846.

[28] ISHIDOYA S,KAIHO Y.ITO A.,et al. Single-center outcome of

laparoscopic unilateral adrenalectomy for patients with primary

aldosteronism: Lateralizing disease using results of adrenal ve-
nous sampling[ J]. Urology,2011,78(1):68-73.

[29] MULATERO P,BERTELLO C,SUKOR N,et al. Impact of dif-

ferent diagnostic criteria during adrenal vein sampling on repro-

ducibility of subtype diagnosis in patients with primary aldoste-

ronism []J]. Hypertension,2010,55(3) :667-673.

[30] KLINE G,LEUNG A,SO B,et al. Application of strict criteria in
adrenal venous sampling increases the proportion of missed pa-
tients with unilateral disease who benefit from surgery for prima-
ry aldosteronism [J]. ] Hypertens,2018,36(6):1407-1413.

[31] FUJII Y, UMAKOSHI H,WADA N,et al. Subtype prediction of

primary aldosteronism by combining aldosterone concentrations

in the left adrenal vein and inferior vena cava: A multicenter col-
laborative study on adrenal venous sampling [J]. ] Hum Hyper-
tens,2017,32(1):12-19.

[32] VAN DER LINDEN P, STEICHEN O, ZINZINDOHOU¢ F, et

al. Blood pressure and medication changes following adrenalecto-

my for unilateral primary aldosteronism: A follow-up study [J]. ]

Hypertens,2012,30(4) :761-769.

[337] SPATH M, KOROVKIN S, ANTKE C, et al. Aldosterone-and

cortisol-co-secreting adrenal tumors: The lost subtype of primary

aldosteronism [ J]. Eur ] Endocrinol,2011,164(4) :447-455.

[34] NAKAMURA Y,SATOH F,MORIMOTO R,et al. 18-oxocorti-

sol measurement in adrenal vein sampling as a biomarker for sub-

classifying primary aldosteronism [J]. ] Clin Endocrinol Metab,
2011,96(8):E1272-E1278.

(1S T D)

.cn; zgmnwk. cug. top



