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Renovascular hypertension is one of the most common causes of secondary
hypertension. Two major pathologic entities, artherosclerosis and fibromuscular
dysplasia, account for most cases of renovascular hypertension. Proper diagnosis is
important because the blood pressure can be restored and kidney function is still
preserved if specific therapy is undertaken at the appropriate time. Among the newer
diagnostic tests, magnetic resonance imaging and doppler ultrasonography hold promise
for the anatomic detection of renal artery stenosis while ACEI-renography appears to
provide valuable information regarding the presence and pathophysiological importance
of renal artery stenosis. Therapeutic modalities of renovascular hypertension include
correction of the stenosis (by either surgery or percutaneous angioplasty) and antihyper-
tensive medications. Surgical revascularization, which is the preferred treatment in
fibromuscular disease, has a more favorable result as a the treatment than artheromatous
lesion. Antihypertensive medications also are effective in the reduction of blood pressure

and in preservation of renal function.
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Renovascular hypertension (RVH) iflu
amzenasulaRagefifiaann perfusion pressure
Alusslasedaess RVH Infiaunan renal
artery stenosis (RAS)"” RAS iflusunauasniy
aulafags tazinm s%  vasfihoanuaulafag
ravue uwenaniming RAS lusuilwinardas
rlfifaanudulaiagaanaly uaz RAS 69

Jd O o s Vv
sansanulaluaunianuaulaiaunddqe

Renovascular disease Iﬂ_ﬂﬁ'f'lﬂwu'mmw
77004 renovascular hypertension W&z renal artery
stenosis BAUN 1BNE stenosis 10 anuaulaiaa:
WINRAN A

s IANITAUNY n15@NEIAIIE  Renovascular

Hypertension

T4 a.4. 1827 Richard Bright lase9uin
pelanusuiuszninlinlauszanuiaundvas
szuvwadoudoatiiasanamanun uuwus
32" proteinuria NUAMNUTIIVEITWT (hardness
of pulses) wszamuudvaaiiola (hardening of
the kidneys) dounluil n.a. 1898 Tigerstedt uaz
Bergmann funuin siusansnaiuguangadved
sy nadoulafiale

4 f.¢. 1934 Goldblatt uazams®la

.l . Lol ' o v
nanaanily (clip) renal artery Tugiawuinrila
- ar I3 L g d
tannuaulafiageld  uaziienapniniusg

o -3 l‘: =3 [ - Qs x [ 4
anudulafagauufsaasyniudnd nasnnuuld
P P o a - v o
fianuwnoanizinmanuaulafagadisitnig
[ 1 Qv L > A =
aalagan 15w mida lavasdioduiiu pyelone-
.. . d o R o a
phritic kidney sannilsenurlidanuaulafaaaa
idudn@le u a.e. 1948 Homer Smith wuin
= X e o
W 19%  va3fihsmdrinfumsinenlag
A Lt = ) - 1

nephrectomy fNnnuaulafiaszaasaiulnfadng

Tle

MRINNNIMIAUNLMIATIINLIT arterio-

graphy LI TNATIINLANBIUENIMEINAYEI
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renal artery 'léa1% uazifunumaitlg masihda
TouuTy renal artery Bt IIAAWNATIE RAS
Lildvinl#iAe RVH wuald Goldblatt wuiiany
THUTITBY stenosis ITFDININWATINEYI NI
Waallaaaadle  Selkurt wuin@aedl pressure
gradient 3*WINNUaUABIATULOY renal artery
stenosis 8thewes 40 mmHg 9vevhliinng
\Wanuulaives renal plasma flow (RPF), glome-
rular filtration rate (GFR), urinary flow rate Waz

sodium excretion®

ne5a33Inuvas RVH ludainaans (Patho-

physiology of Experimental RVH)

1w 9.6, 1934 Goldblatt uazameldnaas)
d s &
finv509RVH 'luqml Wuasusn launmiiy renal
arteries YITNAALIMAS 2 179 WuIERNIOYIA
ianmzanuaulafageld mmesasluszozdaan
¥ d .3 v Q
T@Uﬂm:glvmaaoaunh’uaaaﬂﬂamnu Goldblatt
8 = 1 =l “ »” A i v -
aaguudgIwind “humoral factors” fvilvifa
Qr - : 3 +
mwmuTamgwu udgnnmsAnI luIzazdaINwL
' v da . . [ a - &
1 lad9N  ischemia EHMAITAUDANVUANUU
o Voo Qs ~ [ : I"‘
rldiiannuaulafaguudunngminiafiaginm
= 4' ' ' =l s ] d' a o ~v w -~
AT livaiduaiuyn anuauladia

wuiliingianaam

One - Kidney One - Clip model
P e ° o
lunmsfinsn RVH wuuitlapyinmsaala
aiweentraniliudawily renal artery vadladnn
a > a (e ¢ - ¥
wRalY wanIfAnswuNFEaIneassliFinaunln
Qv n' ! . ] et -
@AW (volume expansion) udszauLThu
Wan&y1 (plasma renin activity, PRA) a;li'lumnwf
a & o P Y
Und RVH wuuiifivulany RVH lueuniiladne
-l - 9 4 . o
\@u2 w3alughe renal transplantation AIWAW
PN - L ¥ 2 X
lafaguialasnalnmasFunudunuin  (volume
. . & :
mechanism) Uss3v@y PRA §3Uu (renin mecha-
nism) M3l Angiotensin converting enzyme

inhibitior (ACEI) atnaiden lilavinlwanuaulaiia
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qaaay  uaorliTunumsldnissnainteassynly
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anuanlafaanadld  wananfdIWLIN nore-
. . -l I a 5
pinephrine luwamaniagedu danuszuulzan

Fuwsana1liunumeas
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mM30aa clip 8anlu model #luny szvinli
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ONE KIDNEY
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U

mizamasnlaiagiiiasndwdonliidmladialnd 57

iwztaagnrielalilMiia natriuresis wialW
‘o’ -] = o € -
wunda uil plasma volume agluinmaiundniw
L od - A z 1 . & [ J L
aulafiangauuazlinass men clip ean Havialv
et . . > -_ " -l
7@ norepinephrine aAKIAIY Juiuna'lndn
d A L > Q r-Y
dizmmibivh ldanuaulafiaaans

BLOOD
High Normal
Normal High

nmMwWuu Two-kidney, one-clip hypertension azwuini

ILAULIAUFY NS One-clip hypertension 3EWUIn

- - [} J
tsiun@ uel plasma volume §9uu

Two - Kidney One - clip model (31]'?1 1)
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a & (v a o Py
awinnfiga luszosusnuu m’mmﬂamngwum
v o g o - ada & a . ° ’
suRuTUTEAuLRuAgeunnlangn clip vlg
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MI¥TN Angiotensin II(AII) NIWNEITU uazn3
\fi@ arteriolar vasoconstriction ¥7JuFINNNAU
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lafageszurilfianworaail
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- - & o o . W
3. GRaalUidusladrafign clip wauas
Qe - - a A
4. mwﬂuTamgqmﬂmns:ﬂu All ng

& ° a . e
muua:mlﬁ'm@ arteriolar vasoconstriction

~ e o .

mulunmiies it luamasms clip renal

8 Q' o J & L
artery W Anuaulaaszgedunian 9 nuszauves
PRA (Plasma renin activity) uss Angiotensin II

x . . . .
gwu(“’ sodium excretion 1u'lmme'ngn clip ¥
'Y ' a a_ o dea -
savauay wdaziululadndanidadag aueu

- & 7 Y a . o
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PHASE | AND TRANSITION TO FHASE 1
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artery WiT19 WuPNGULeS STeU
renin go%uﬁ’uﬁ

sousd 2 anuaulaiadinegiagud
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Thguiu
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Chula Med J

mair luszordaun (intermediate phase) n13lW
1 3 o I [} : L O -~
gnaglananmssns liiukivau Iunuszadu PRA 1@y
< o . 1 > . . . (5)
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. ™M o P .
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A o vd:
anuaulanalaavu
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one clip lisiauwy sodium retention @IUW low
sodium diet 39ludasinaaaninuan N3l Al
antagonist %38 ACEI alenadlutiousng uazle
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naeg ludaslana® msen clip sen danay
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A 3 A v L
flazilunaan structural changes  @idaaltiamn
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1819 vasodilator substances 82Ny IUWNAFUIRNUU

mifneludananesmanit 39tauuem
i szduanudulafafiaasmasnnldsn ACEI
iunUsEeu PRA, All ﬁﬁagtau Useintnnlu
miaaanusulafialasmslinaziianniu drive
ACEI wwiu Jnsfinswuindssaninwlunis
saanveulanalasmslven ACELTuszuziaawu
sufiuindulssansmwnssnenflasuannis
indautluvseadeafiamin - wIauurims
nephrectomy UR: percutaneous transluminal
renal angioplasty (PTRA)®™ ‘lausasa1ing
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mizanusulaiageniiannidmdealidselafiound

Two - Kidney, One - Kidney,
One - Clip One - Clip
Plasma renin High Normal
Plasma volume Normal High
Exchangeable sodium Normal High

Plasma norepinephrine

BP response to sodium depletion

High / Normal
Little change

High / Normal
Falls

BP response to ACE inhibitor Unclipping Falls Little change
Effect on BP Falls Falls
Effect on sodium excretion Falls Rises

Two - Kidney, Two - Clip Model

model d’lﬁnu'lﬁ'ﬁ'u bilateral renovascular
hypertension luawlifagldsumsinsuinin
mydnenlunizdte wuinnmzimitanueulaia
ge"ﬁu ud PRA aglunueiund Wainalnfivinlw
Lﬁﬂmwﬁﬂaﬁmguﬁﬂmn nsfiuduves total

peripheral resistance

nu15a3s9ne1wes RVH lwaw (Pathophy-
siology of RVH in Human)

A . - -3
Wadnalnmaiia RVH luau fiean 2
naln wiaulu model fainaaaindnfe renin -

dependent uas volume - dependent mechanism

Renin-angiotensin  system ({Juna'ln
physiologic feed back ﬁmuqu circulatory uaz
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i {udunamsifiannuaulafags laosdu
dunsssanynan juxtaglomerular cells ﬁagﬂu
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pertension 36l PRA azagluinusiun@niag
. . o . a @ - o
uaazliandinn@t szduisfin: Ngeezaaninan
9 Ad - . -
latrandumiionlu experimental model M3finwn
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[} - d + LI 1)
agluinoiring mmqvnaﬂa'mﬂmwsw:sjﬂ'mag'lu
) d X )
chronic phase 18y RVH #3i) sodium retention
#IU3LAU angiotensin I uaz II a"mgo'lﬁ uvi'lxinnnu
J2UU renin-angiotensin UAMNSNWUSAY pro-
staglandin system 1QBasWLTN UARZIZULITNIZAU
4 o a . . '
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- [ - -Jd -
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- m3l% ACEI ananldifannitlane
(azotemia)

- WU recurrent pulmonary edema 'létiat

- mMIea angioplasty aznalWifiantaz
. - . P a dv o .
diuresis @wnn  Fuduienlaiwulu unilateral
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gian1sn1stia RVH lwaw (Prevalence of
RVH in Human)
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gU@an1Tway RVH §31 2-4% maa@'ﬂ‘m

Y ; N Y ¢ .
anuaulafagiiunua gUdnItazgedulungu
accelerated w3e malignant hypertension®'® uazlu
1 d Qe ' bt ° An -
naunﬁmwmugnwnumsmnmaﬂmnmﬂnm

wensanIn  (Pathology)

wensanwiinutes § 2 wilafia Athero-
sclerosis was Fibromuscular dysplasia Taswuin
savluauvasiiuaziiu  atherosclerosis™ ‘lof
uEasIEmTuEnWENERMIWRIRaITia TuanTeft 2

g . . . .
AN 2. anwUcYad Renal artery disease 2 nigu'lmy

Incidence
(%) Age(yr)

Renal Artery Disease

History

in Renal Artery

Location of Lesion

Natural history

Atherosclerosis 65>50

disease rare

Fibromuscular dysplasia

or branches

Intimal 1-2 Children,
young adults

Medial 30 25-50

Periarterial 1-2 15-30

artery or branches

Proximal 2 cm; branch

Mid-main renal artery

or branches

Distal main renal artery

Mid to distal main renal

Progression in 50%,

often to total occlusion

Progression in most cases;
dissection or thrombosis
common

Progression in 33%;
dissection or thrombosis rare
Progression in most cases;

thrombosis common

Atherosclerosis wuyatlugmeaiguinnia

45 1 wu'lumuu‘mn'hmﬁoﬂ*s:mm 2 i lapun
-3 G‘ . . -} A' . .

WINAN aortic orifice wIan proximal one third
283 main renal artery W8 30% 3ziiu bilateral
L & o .
tdihuunu extrarenal atherosclerotic vascular
disease TIMA28 WenFFNWITABUNY  athero-
sclerosis N2 1Aail intimal thickening cholesterol-
laden lipid plaque deposit dlaas'3lishw dnas

progress 94 total occlusion ¢

, . o
Fibromuscular dysplasia Lﬂummqnwu
vevaalufihwegioonit 40 U daulngnulu
I (~80%va3lthe) " Inaw subtype lour
L) v L1
intima, media, adventitia medial fibroplasia Wu
v . - o .
lhisongaanwme angiography auilumilauan
q® L]
. .« A
1326 (beaded appearance) AUntINIWULBLAARE
distal two-thirds 289 main renal artery Uszu3ILIM4
proximal intrarenal branches 873WuU lesion

] . . .
tluu*ﬂﬁ‘ann carotid, cerebral, celiac, hepatic W&
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cerebral arteries fibromuscular dysplasia an'laj
progress mmq‘[saﬁﬁ’a’lﬁnmu%mu UABINUNUT
ﬁunﬁuﬁufua:msgnqﬂ?nuﬁomaé’uﬁufﬁun’n:
nephroptosis @lageFuisain midaves artery
v wiinsdaue 1fim fibrosis was obstruction
A

mzanwsnlaiageiiannidwdenlihioslafinlng 61

Clinical Features:

g«fihm:ﬁmwé’ﬂaﬁmymmsﬂmu‘%nnum
wu'ldlitias laenalnarafiaan renal infraction
lunsifiads RVH ardonangiuanuayu aolu
a7 3

. ] Qu A e va 4 [ .
@397 3. anwmzfivihidAadieindu Renovascular hypertension

Criterla

Comments

History

Age of onset <25yr or > 45 yr

Acute onset of hypertension
Severe hypertension
Normal family history

Sex

Race

Smoking

Atheromatous disease (coronary, cerebrovascular,
peripheral )
Resistant to drug therapy
Azotemia with ACE inhibitors
Examination
Abominal bruits
Other bruits

Retinopathy

Laboratory Findings
Hypokalemia
Proteinuria

High renin

FMD commonest in the young,atheroma in middle
aged or elderly

Essential hypertension rarely acute

Prevalence of RVH increases with severity

FMD commoner in women

Unusual in blacks

Suspect atheromatous RVH

Increased prevalence in atherormatous RVH,
probably also in FMD

Particularly in bilateral RVH

Particularly in bilateral RVH

Suggestive but not specific for RVH
Suggests extensive atheroma (rarely FMD)
Increased prevalence of RVH if hemorrhages

(exudates present)

Secondary hyperaldosteronism in RVH
May occur in RVH

Present in 75% of cases of RVH

FMD, fibromuscular disease; RVH, renovascular hypertension
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T2y fibromuscular dysplasia zwy
Tudndgeagiasnii 40 1 luwmiz#i atherosclerotic
disease aznulurpergunn RVH lidaunwuluau
A6 NIATIVINNIY 9eWU abdominal bruit 372
40% lapunaziims radiate 90 epigastium 1183
§uill renal artery stenosis msaTIvvlanli
dhuuaumusaiin 14 diaphragm a9 stethoscope
13\ xiphoid process sapfhdauazidawluanu

subcostal margin IX|ABUELY bruit

n3toay

AMINAANNVDY critical stenosis 1 RAS
MunaeBanIaanived renal arterial lumen (Au
60% oy diameter unziiafufimirdavainase
R0ARARINANNTN 80% dvziianisilfouuag
hemodynamics naMAaiinsaaadray perfusion
pressure uamaavunlaives perfusion pressure
Srtunuiladedu Idun anunivessesiy Ui
uaz vascular resistance lugudasvenduwdoad
9adudneIL screening test Adsmiulsniinie:
vanléindl RAS uazuanlédnin RAS durildifa
RVH uitilas91n prevalence 183 RVH viuan 1l
sensitivity Wae specificity Ua3 test vhigot“(i’lﬁﬂ’n(”)
ABnaifiean (Test) widldidu 3 ndulngiq fe

1. Test for visualize blood flow in the
renal arteries loun Angiography, Duplex sono-
graphy

2. Test for renal function '\@un Rapid
sequence urography, Isotope renography

3. Test for hormonal consequences of

renovascular disease 134 Plasma renin activity

14 - > \ Y
Test M9 3 nquuwa‘lwm ACEI a9y
A A o
wanimasaudIstdfoundas 1Udslddinnswaiunun
ACEI stnlunisitean lasldoiiuny test
. A’u o 1 + oo Qs v = |
wadasazldnandaly mdieautdniu 2

ofia Ao screening test Uaz diagnostic test lag
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o & o a & e .
anlimlunsedonMziinIdaria screening test
t &=~ \J [V} ) o - - 1)
fion tldnauInud239davin diagnostic test da

Screening Tests

1. Digital Subtraction Angiography
(DSA) Guldaud a.q. 1970 Wudun ardivnan
d, a . . . )
f1da contrast media M peripheral vein uazld

- . 4
nauRmad 29@ background aannMwWNAad
11y 9z1Auns abdominal aorta ua renal arteries

796208935 DSA AauuiT noninvasive,

o LAl > " W ° o A L 3 LR
sanTnviwuudihouenld uadadriafadhdihe
[y = A A .
82UNINY bowel gas ¥ N wIBd low cardiac

° v & [P
output e IFRuNWlaitaldlu 10-20% a9
.. I
d1ho"”  wananii distal part W83 renal artery
P d & ° v
374MY intrarenal branches FIHuaUNUINWY
fibromuscular dysplasia istfiaratAulita
. Ho :
sensitivity 189 test #lu fibromuscular dysplasia
fivszanm 50-60% winuu Hunsauld intra - artery

i v A A w S A El
DSA ualdaINaoIaarlyn artery IJUNMULFY

' - - 7 . aa o o °
annimsfadidins vein ABnasunssgminly
Uiilu diagnostic test ¥1nnn

lauagufiausl intravenous digital subtrac-
. . . X% - ar
tion angiography a:'lvmagmnmnu morphology
1awaaunls  uddasnauaztalRunansatiTu
false positive Wu'ld 5%, false negative 10%,
T1aung,  anamidiieniazlalnsdundusin
contrast media 16  39ldmauzlunmsihuniu
screening test luuszrinImyjann m3lk ACEI

1umsvmaauﬁ"l;immm INNLIEANTNINBINNIATID

2. Duplex Doppler Sonography

3L Ultrasonography 33umu Doppler

. - « .
technique 1NaIzNIANTIVRINERE (TN
Duplex Doppler Sonography 5107 liiuws laidasld

. - ° v
contrast media W38 tracer 189 swnsarlaudae

" o A i 4

Flany anufeundnwuldfe mswdsuudalu

. . -
acceleration time w39 peak frequency, absent
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diastolic flow Judu lumsaresavldiisden
drauu fauriAIIna T TEIN I 8 TN INTIE
bowel gas YilWauNas N dadnnanisaune
[Y a9 o ot ° v a
ADNANALNBUNUAMNTIUYNIN T1N3] double renal
arteries WIBUYWILANY vaudWARe draanyle
z . 3
UINYU  sensitivity Vo9 test % UsTwmw 75-
10090 specificity 100% test #lilduanfisms
¥ uvad renal artery 83hifinenumanin ACEI
. o & ' « oW a P
anlEwny test &t atalsfiaw test woaludwan
s ldnudssmnsauingle

3. Rapid Sequence Urograhy (w32 Rapid
Sequence IVP)

Sl i =l v -~ o Sl
1 5afdNmMInanafen  MIRENI=aNY
lau renal blood flow nnala (nephrographic
phase) doandszgniulasmInias Maxwell usz
¥ o Ad; Vv “:
ame  laTorunmandtianlrduasiuinlunng
%y RVH asudd 1964 laudinmaimsifiaan

3 Usenny fa

1. fienuuanenresnnumveslavisestng

2. fuuandalu calyceal appearance
time szwinlasastne

3. Hanuuandeiuanuidutuves contrast
media UAAN x-ray T9MUVBINTIATIN MIATII
savlapdzidnauly uszeausuw: Yssunm
74.5% UBZ 86.2% MNEINL Faeann Taguuisly
19388 Tu screening test 8n@aly golidineoawin
ACEI aztsdnnnuh wisanusumzuniiuly
fFaImaand atalsna driimmeaanin ACEI an
1457unu rapid sequence IVP shszvilwenany’h
wionmus s le

4. Isotope Renography

(i non - invasive test 1Rt TwU ['*'T) wia
['*I] orthoiodohippurate, **™ Tc - MAG 3 (99 m
Tc- mercaptoacetyltriglycine) #%3un1 renal

mzanuaulaiageiiinnnidwdoaliidslaiiaund 63

plasma flow[*™ Tc]-DPTA 1#n13suiunmn
glomerular uaz [*" TC] - DMSA

tubular function

FmIum
el a.e. 1960 laimmiuen [N
orthoiodohippurate a113%ieds RVH lawensiy
o o, v o v oa a & - o
nanninladniduwiReafuiuszinmaufsuulas
luvuIuns handling va9 tracers laun delayed
uptake, delayed - time to - peak, uar delayed
. d a o~ a v 2
excretion laifivunuladndranieauly wae
AMUINNIE UTTUNTh 74% URE 77% @NEIAL
ad Y s aada ) o ddm -
saneutean AR lNidunfisuld Renogram
Unfazdsznoudiy 3 stus fa
1. Rapid upstroke (Nuuny vascular
1 )
phase wulugie 1 wifiusn

2. Peak 1fivy'l@ny tubular phase wulu
, P & = .
729 3-5 U slope 289 phase ¥ UFAIDI effective

renal plasma flow

3. Third phase fipvl@nudanes urine
flow thil RVH aswuirdimsuuusy (flattening)
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furosemide (#1899 nun17z volume depletion GFR
2edniuiy angiotensin I anndn uanvmiulu
Mz volume depletion 9ziim3iganauvas fluid
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5. Plasma Renin Activity (PRA)
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o a o . .
A1319M 4. 35n1In single-dose captoprit test.

Drugs
The patient should receive no medicines for at least 2 weeks it possible, Otherwise, continue a
beta bolcker but no diuretics, converting enzyme inhibitors, or nonsteroidal antinflammatory drugs for at

least 1 week, ideally 2 weeks.

Diet
A diet with normal or high sodium content is needed. Too low a sodium intake produces false-
positive results. If there is a question about diet, a 24 hour urine collection for sodium will closely reflect

the intake.

Procedure

1. The patient may be supine, semirecumbent or seated for the test. But measurements must be
made with the patient in the same position.

2. After measurements of blood pressure are stable (this usually takes about 10-20 minutes).
A blood sample for plasma renin activity is drawn (in lavender-top vacutainer kept at room temperature ).

3. Crush a 25 mg tablet of captopril (to ensure that it dissolves) and pour in water to produce
a suspension of about 30 ml Instruct the patient to drink the suspension. Wash the contents out twice
and drink those also.

4. Remeasure blood pressure and PRA after one hour

o I . .
®1579N 5. Criteria 83U positive captopril test.

1. Stimulated PRA of 12 ng/ml/hr
2. Absolute increase in PRA of 10 ng/ml/hr of more

3. Percentage increase in PRA of 150% or more, or of 400% if baseline PRA is below 3 ng/ml/hr

*All of these criteria should be satisfied. PRA, plasma renin activity.
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Essential hypertension
Normai renin

High renin

Renovascular hyperiension

6. Differential Renal Vein Renin Levels.
( Eﬂﬁ 4)

dudsAdusslominnlunisvanianens
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N el
6
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= 2 = 2 0% —— = >
we "% Twe - 203 VC 0
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gﬂﬁ 4. Renal vein renin diagnosis patterns

uuusaddy  essential hypertension
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7. Magnetic Resonance Imaging ( MRI )

MRI pniunlglumsia flow lwiduiian

v el v o

WALTa91NA IULINIY  H3 turbulent flow 3Vl
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Diagnostic Tests

Renal arteriography iw gold standard
FMIUMIIRIABNIE renal artery stenosis 991
floeld DSA (Digital subtraction angiography)
unu mIWu3d stenosis W ldnunoanuinag
{induinarirliifannudulafngasuely aenled
naua231lumsiia renal ischemia rdasfinny
JUUTIaIMIAuTandwEeaInnd1 3 Tu 4 was
LEULRA

m3Ranld test @199 uannazAilafi
anul amusuwzuddidanfivuivgiinves
Tsndndae ondnathatu wimmeseulafiauid
anwh WazANUTUN IR 95% usthad@ns
dni1 1% vl positive predictive value §i¢in
Wwaunin 10% (positive predictive value wunuia
Tomafidn test positive udraniulsn) u K1
10 au lasuminaseulay screening test 1%
HRUIN Li’javjﬂwmdwﬂﬁ%’ummmamﬁahU"‘J‘ﬁ'
arteriogram IANaUINIT AR 1 TeviliEn o
T8 fgnvin arteriogram lawlaiguilu Fartud
li’]ﬁ):tﬁﬁﬂéﬂ']UI.E]']LO.‘W’]:ﬂUﬁﬁdﬁuiﬁlﬂuﬁ)‘%d‘] A
Lﬁuqﬁnﬂsnﬁsm71awuﬁo 20% UYWL negative
predictive value §3u1n (negative predictive value
o Tamafi test negative udazlaifiulsa ) s2uvts
positive predictive value Agoannizuiu n1sld
ACEl antholums screening £9@8IN1INNIANEN
Waudninnsiiinaodedofiiinade test AlF
ACEI 11w captopril renography lainasvinanltlu

a A v f a € o 4
nsm‘lmwmamamqﬂmnau 2 guan gﬂwm

Chula Med J

mwéTuTaﬁmgamnua:a’mﬂuﬁaﬁnmé":umnq'm{
$olimansmiwmesavld PRA swnsnuiou-
wadléan posture, sodium balance uazen daiu
Saduvauiuiuudrinaasld renal vein renin 9t
@n31 peripheral renin activity n13l4 captopril
flaun" renal vein renin vsBaRuAMuunGln
m7itededeiu wawnaanafinafialni g tiani
anlfifednlnilgu magnetic resonance, positron

- . & L
emission tomography uau

AAuTwRaninNTIRIREA1IE RVH Sequence
of Testing for Evaluating Renovascular Hyper-

tension

Lﬁaomnkﬂﬁtﬁmm’qnﬁw m3fiar screen
auldanudulafagenmeiohifienuindu uas
FuddsariimvesiuduRudulunofsedorinis
Iﬂuﬁlunéu renovascular hypertension &)
é‘numxmoﬂs:msﬁtﬂuqmdu LW mqﬁt‘émﬂu
#aunin 30 nIsannnin 501, acute onset, Tlany,
Wald bruit Lfia"lﬁnsjuéﬂvuﬁa&i’luﬁ‘mﬁaoﬁ'ﬂ 3
9z3udy screening test fiaw test Aunzvirlile
mmasau3udu fs Functional test léuri ACEI
renography iwnelidesiinathafios Senals,
AMUTUNIEEY  wazEansaldlunts@aaiunanss
msnwlddnn il szoewdofionld [ Tc]
MAG 3 iwnzlanad, 19 laudiinnzlane, 19 post
- ACEI inhibition ftWegaws (duiu DTPA @a9
8¢t pre ACEI baseline @71 ) dhmimasaudile
NAUIN A1 morphological = test 11w arterial
»38 venous DSA W&z renal vein renin linasle
morphological test fiauvn functional test (7w
ACEI renography wwyzil false negative 'lG'fge
\BUWLNFEN WA main branches 789 renal artery,

lunme fibromuscular dysplasia ({Judu

A 9 ) “: v
Test AldnaumMInuaszliuadlu reno-

vascular hypertension fiflw discrete, unilateral



Vol. 39 No. 1
January 1995

uazladsd udduiu bilateral lesion w3a {lanw
wualifond ﬁofuﬁ’njﬂmﬁ'lmwuﬁ? 2719689
193% Intra - arterial angiography ‘Junm3fieat
FUUTN

NINE

33w RVH uananaziiaiiugind
LﬁamuqumwﬁﬂaﬁmﬁaszTaoﬁmwmjmfoﬁ
a:muqumsﬁwnwaﬂmlﬁﬁﬁqﬂwhﬁa:vh"lﬁ ms
AnwanuImMIinmaedimsinda  aliuadinin
mashwdasen lasialunssnsnéae vascular
surgery 9zlWnafinin PTRA (percutaneous
transluminal renal angioplasty) atnelsienums
WIBUBUNANIIN BTN vascular surgery Uaz

Lo « ) .
PTRA #8314 uncontrolled trial g

medical treatment : \HuNusNITUNULAIIN
mwé’u‘[aﬁmgemn RVH muqumnm"x essential
) o o X )
hypertension udifaguuiiilien converting enzyme
9
inhibitors uaz beta-blockers LIMNRINITNIE
[ a vad -l ol
auauanuaulafaladiu en ACEI Jeiinltlu
; t &~ o W -l - £ Lo -
M waniitealRy fa danueuans Il e
o o« o d L -l =
mlwniImauredladauasld Soumeiia
acute renal failure Tugthufilen captoopril M3l
ACEI Juszoziasium v renal mass lugas
£ W L2 A »
NaapInaRIeay 1339l ACEI drldenaulale
ad v, - a ' e
NR ua:l'ﬁ'lummnpdﬂwuﬂ'nmamgo ABMIHIAR
teedl  azotemia, high - grade stenosis 3o
stenosis involving a solitary kedney a33azl¥ms
[ 1Y a . e ' “ < o
INWGWATNMIHIGATANIT  Raun1IshE

v o o
winwaslald

Percutaneous transiuminal renal angioplasty :
(PTRA)
a ¢ aa e sl
53U PTRA anlg3nwn RVH luaaedl
o Qs vd [ 1 Qs L d
f.9. 1980 Tﬂu'l'nnu;dn"lummmi):mm'l@ Wa
o) A [l @ v o w =l 0 [ "
Wsunumsaausidtaaninleun

(@)

mizaruaulafageiiinnmdwdoalihanlaining 69

L + \ v
cdabuag IN. UauN,

T laiung,

o el ot - ' e
‘hﬂuﬁd'nilﬂ')']“lﬂﬂﬁq@ﬂaﬂ'ﬁﬂﬁﬂﬂ

mMsunIndauoy

3InmIrin PTRA 1& 2-10% damee o-

3% amzunindou ldun fntsgaduvas renal
. oA o |

artery, cholesterol emboli, \RafaanNAURUINUNG

\Wy, dissection U89 renal artery, renal artery

perforation, infection, arterial embolism Juéu

ar Ad:‘ - . .
WANNTTVDIIBUAD mechanical dilatation 189
stenotic artery 1apl4 balloon #laitanne femoral
A . A e
artery lapiTvas Seldinger Nald balloon 'lUf
- dat &a . Y o ]
UTun@unGy inflate lasldanuauiadodszinm
5 atmosphere balloon 3:vl¥ifi@ intimal splitting,
&MU endothelial desquamation plaque %:gnﬁ'u
Wl lursiaiduiRaavinliine stretching uas rupture
189 media @A balloon aT0Yn inflate o
Q‘: + . A - 3
WMAaBATI IUNIN pressure gradient NUTLITL stenosis

o
RN (NWN 5)

Diagram 283 transluminal angioplasty

- o LY ™ [ Y
usasns plague pnawd lurniveadu
- z -
\Roalfia rupture W9ITW media uaz

adventitia @131N



L J
70 SUWAT ATEMTINT uar auze 1Bunees
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Surgical Treatment
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o 4 e -4 PV -l
Tumarinriaadadaouly léun evan e

A - . ar h . s .
@130 6.  Indication lun33nwden1sinaalu renal artery disease

Ostial stenosis of the renal artery
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vasculature
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Renal artery aneurysm

Renal artery aneurysm combined with stenosis

Renal artery occlusion

Renal artery rupture
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Renal artery stenosis secondary to kinking

Small, non-functioning kidney (nephrectomy)

Peripheral multifocal stenosis
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Nephrectomy

TaniuesrniamiztiimIgadu occlusion
283 total renal artery, atrophic kidney, noncorrec-
table renovascular lesion (1% aneurysm 3o

diffuse renovascular disease

AMTUNINTERMBNAINITHIAR (Postoperative
Complication)
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