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A case of renal artery stenosis in an elderly patient after nephrectomy diagnosed by ultrasound sonography,
showing improvement of blood pressure and renal dysfunction after renal artery stenting
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Arteriosclerotic renal artery stenosis is one of the increasingly common diseases that affects many aged
patients. There are various non-invasive methods to diagnose renal artery stenosis, such as contrast enhanced CT
or MRI. However, these methods are not appropriate for patients with renal dysfunction. Ultrasound sonography
is becoming one of the promising methods to diagnose artery stenosis because of photographic improvements.
In this case, a 72—-year-old woman was hospitalized 7 months after nephrectomy because of severe hyperten-
sion, heart failure and kidney dysfunction. The heart failure was quite uncontrollable in spite of massive admini-
stration of diuretics, and finally, hemodialysis was started to control her volume status. In consideration of her
past history and abdominal bruit, we evaluated the renal artery stenosis by ultrasound sonography and con-
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firmed the diagnosis by renal angiography. To improve hypertension control, we performed renal artery stenting,
which resulted in an impressive improvement of her blood pressure and renal function. We recognized the
importance of careful causal evaluation of renal dysfunction, even though it is difficult to apply invasive therapy

to patients after nephrectomy.
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Table. Laboratory findings on admission

WBC 7,300/ L UN
RBC 366x10%/uL  UA
Hb 10.3g/dL  Cr
Ht 31.5% Na
Plt 20.2x10%/uL K

Cl
T-Bil 0.5mg/dL  Ca
GOT 19IU/L P
GPT 351U/L  BS
LDH 294 1U/L CRP
ALP 428 1U/L
r-GTP 46 1U/L pH
T-Chol 158 mg/dL  pCO,
CK 681U/L  pO,
Amy 74 mg/dL HCO,
TP 71g/dL  Sa0,

Alb 4.2 g/dL

(O, nasal 2L)

87 mg/dL Urinalysis
12.0 mg/dL Specific gravity ~ 1.013
3.27 mg/dL pH 6.0
137 mEqg/L Protein +
4.4 mEq/L Glucose -
97 mEq/L Occult blood -
9.2 mg/dL Ketone +/-
6.1 mg/dL Urobilinogen -
361 mg/dL
1.48 mg/dL Sediment
RBC 0~1/HPF
7.227 WBC 0~1/HPF
62.8 mmHg Cast Hyaline cast
65.6 mmHg 0~1/LPF
25.5 mmol/L
88.5 %
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Fig. 1. Clinical course
Amlo. and isosorb. stands for amlodipine and isosorbide mononitrate. Doxazosin means doxazosin mesilate.
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Fig. 2. Ultrasound sonography
a . Pre-renal artery stenting. Mosaic pattern is observed. Peak systolic velocity is 230 cm/s.
b : Post-renal artery stenting. Stent is visualized. Peak systolic velocity is decreased.
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Fig. 3. Renal artery angiography
a : Pre-renal artery stenting, b : Post-renal artery stenting

GRS A, Db RIRD D235 85 i H I FHRE
£, FHEMIMBEEETEE L o7, ZO%IZITHR
REZRD, Rifm MRS ENT TS Z Hitfr L, 5 87
WWHICHRE IR > 72, 8 92 W H & D 3 BlOMEREET &
L, % 98 i HIc—MoiIc > 72, 5% o lfiEa v b —
LD L EHERELE DO DT R RO, FHERR
I BB RR EAL O R 2 B 9 2 T 101 W H IR O
TN — IS X BHREMT 21T\, Z OBICKEBBEIRA 7~
I B IEMT % AT U 72 (Fig. 3b), § 5 LEE K D FIRD D Z
IR, Dtk BENTHERL FIRIEZ (RS I ARE B Y]
A & 72 o 72, 55 107 98 H IS E BB T peak systolic veloc-
ity DAET & B~ o ML O e A3 ERE S 417z (Fig. 2b) . B
HEHNTOYRDOT v 24 T v v ISR
TR L 20, MTEay ba—)Ly BEFE 7% 0REEE o
Too 5115 98 HICLEHR L = #RIML% JE@1T, 0.4 ng/mL/h
(L27)TH-o7z, BRI CTROBEIZE R TH S,

z ¥

BIREELAE O B BRI ASAE (3 & BB A 2B E D
5~22 DI O PR L, TR PRIE 7 i iU S0 BB B B B o0 T[]
EmoTw3, ZOEMEFXBARICEZbDLEZIN
T, ZOROFHIRFEAEIARINCTVEEZS
N5, Er@EbictEy, 2 oEFBIEA > 527,
i, B EIIRAS O BINREEALAE RG2S D AL, B R I 75
EDWRIESR, MRS MRS DFHE &\ o 7 B RAT RIS BB
IRIAHEZ S 5, L=y « Ty PF T v v RIHER
ERAZIC AR AT T IE 7 L 7 F = iR BT 25
FEG, BRO BRI ZN D ZIEFICIRITROZ L \»ig

PR AR BE I IAED W% % 2 2 8035 27,
BWIEE LT, 27 —F Mk 2 BEIREE D —)L
RFRAYVH—FTladHdH, ZOREMENPSATY) —=Vv
ZELTEEZIZL WY, Z20khT, BEFEREIZZD
i G A ERE O 1fl I fE WA REREE > T
W, D ICHiE OBRRICIREE L, 72, X YHTTIE CT
MBI, #FY =7 LG magneic resonance angiogra-
phy % 3D-MRA (Z[Hilii 3 3 & St & LCld% %Y, L
7> L peak systolic velocity Z it & 5 &, H@ic L >T
Z @ cut-off flii% 100~200cm/s & %7425 b DD, JEE
85 %, FHREE 92 % & 72 b, WIKINE WIS 6N s, &
SICEAREE TIE CT ° MRI OIEEANIEH L #v 72
&, TR Z OB AR REE D & B &

L CRWEIRE &> T b,

S Rl DFEG] T 1: B BRI O BIREE LR A o 74, &
RERGILE, BRRIMAEME S SEEL, o IC BB D ¥
HTE2BEERTHoDb0D, BREDHFEEVDH D,
SHICAETHo 170, WD 0O EMEHHAILHIE
WL pot, A7V == 7 L TBEEBREZERL
LA, MAH%ZWDHTH peak systolic velocity %% 200 cm/
s BLEE W) THEED S 2 AE o N /o 0, Z DT
BWiD 7 O BEINROERE IS BAT L 72, SO S i@
FWHA R THT—T V2 EHIR~FFAL, &AM
EWAWS Tikaz L2 &b Z0BofRic RoipEz
b6 L7AaetEdrdH %,

T BIREEAL M B BIRIASRE DG CH 2%, L=V -
TrYAT v RAERE, MRE, Ao A5,
BEWTHEZ: & & v o ZBEERE 2 ThUL & L, IR BRI,
BEVRIIEWE, 507 & 2 A b IR IIGE &



FEH=00 fhis £ 73

P& B I TERRART 1 & 2 AT R Ic s, D%
BT, FRCHBEIRICHIEDLRD 285461%, 7vPF
7 v ¥ v T OEA -l MBIIRA GG 9 2 & & TREkKNE
WEMRFFIN T 20T, BEEDOLR»T, L=V -7
YA T vy v RHER Bk 2 AR U TORBRIAE
WEZT S, MHIRICE RS2 ETS 5 2w
HOEZEAMLEL T2, 2 F TOD randomized trial T
1E, BRI NREGNZIMAT IR L T3 —vick %
JREMi DT, BHEOBRGESMATHEIC X DR TE
72bOD, FRCRPLLEIME RGIEDOFRIE, RS
DEITICA S D BEAE W9, 257 FMEAILE 2
B IAE IR IR & BRI % LR L 72 randomized
trial ([CBH L CIEBIEETTRTH D, 2RI ND L
CAHTHDD, AMEFREEPL R ANMFEEZME) L) % E
i DB BRI 120 U IR BHMAE LR 2 7 ) RE & §
2ave Y ABEEL, %) 2ok BT randomized
trial ICE FNR\ 7280, F O trial HRICERII 22 THIRD)
o T 0D ERERLZTIUSRS R,

F Ao Bl ABERE L T 25EHIC, B EIIRBASAE (< 5
L CEIMEICA T ¥ FMEAM 21T > 2B OB S, R
5 N7 % D> & retrospective therapy Cldd % DAL S 41T
BY, 1 HRICIZLT7F = DUGENR S LBl h 35~
70 %, WAL L 72123 10~40 %, MEDUGEEDH 67
B75 30~85 % £ LT %19, F7z, Tan 6131k ) Al
DENED HEERE L T BAEHIT, 2 OB I B BRI
DFEL, 2B ARZ AN L GETIC R - 72 7 IEFN R
L CTEIMER 7 >~ MREAMRIZ 1T, 209 5 5SAEFNE 14
DAINISENT 2 S B L Tuwre 2 & 2WE L T3, BfBEAR
eI TIE AT v MEAERD 7 L 7 F = DSEiIfEIC N LT
ZIEARZETH 5 DI LT, BB 25~85 %D Sl ik
BRAETHED, DUONOREG & FBPL T2,

AHEGNE, AR & RIEH OBIfRY & BIEKIES L =
Ve TPk T vy RAERSEN U C, IR
BCRIMAE TR 1< X 5 AT 2 & 2 TH K WIER & b
N LD LB THoZ ENFnL, 2hkhBunl)->
TARBICEE AARIZ K K, Z ORISR L7z, HRAgiic
VOBHTIC TR B MERF & Ty, a2y br—
IS Z CEFEREIRIE o WTRBIE 12 2> 1 C RN R B (B IfiL
BN & 2 MATFEZ A7 2 28, FERNICIE REF
BRGREES Z LIcoRM o,

%

mIilE, BAeza0tL, M4 ORIfEIC X D EEED
EHAHIR S N, (EERBIBOMERSHEETH - 72 Fin o i
A IO U CREBIY B B IIRIAAR N 2 JidT L, RAF 72t
ZAFIAER 2 #EBR L 72, BWIPREBZIE) ICH 7> T, #H
HFPREPEN T E o7, 72, FETH-THIM
MDA V) == 72IFL 0 LT IREARREZIT, 20D
HISICIIEETH 2RETIEDH 503, EHNIC X > TFIRE
MRAE S EETRNE L 2R 72,

X B

1. Caps MT, Zierler RE, Polissar NL, Bergelin RO, Beach KW,
Cantwell-Gab K, Casadei A, Davidson RC, Strandness DE Jr.
Risk of atrophy in kidneys with atherosclerotic renal artery
stenosis. Kidney Int 1998 ; 53 : 735-742.

2. Uzu T, Takeji M, Yamada N, Fujii T, Yamauchi A, Takishita S,
Kimura G. Prevalence and outcome of renal artery stenosis in
atherosclerotic patients with renal dysfunction. Hypertens Res
2002 ;5 25 : 537-542.

3. Cheung CM, Wright JR, Shurrab AE, Mamtora H, Foley RN,
O’Donoghue DJ, Waldek S, Kalra PA. Epidemiology of renal
dysfunction and patient outcome in atherosclerotic renal artery
occlusion. J Am Soc Nephrol 2002 ; 13 * 149-157.

4, Wright JR, Shurrab AE, Cheung C, Waldek S, O’Donoghue
DJ, Foley RN, Mamtora H, Kalra PA. A prospective study of
the determinants of renal functional outcome and mortality in
atherosclerotic renovascular disease. Am J Kidney Dis 2002 ;
39 D 1153-1161.

5. Mailloux LU, Napolitano B, Bellucci AG, Vernace M, Wilkes
BM, Mossey RT. Renal vascular disease causing end-stage
renal disease, incidence, clinical correlates, and outcomes : a
20-year clinical experience. Am J Kidney Dis 1994 ; 24 :
622-629.

6. Appel RG, Bleyer AJ, Reavis S, Hansen KJ. Renovascular dis-
ease in older patients beginning renal replacement therapy. Kid-
ney Int 1995 ; 48 : 171-176.

7. Tanemoto M, Saitoh H, Satoh F, Satoh H, Abe T, Ito S. Predic-
tors of undiagnosed renal artery stenosis among Japanese
patients with risk factors of atherosclerosis. Hypertens Res
2005 ;5 28 : 237-242.

8. Kalra PA, Guo H, Kausz AT, Gilbertson DT, Liu J, Chen SC,
Ishani A, Collins AJ, Foley RN. Atherosclerotic renovascular
disease in United States patients aged 67 years or older - risk
factors, revascularization, and prognosis. Kidney Int 2005 ;
68 : 293-301.

9. Hirsch AT, Haskal ZJ, Hertzer NR, Bakal CW, Creager MA,
Halperin JL, Hiratzka LF, Murphy WR, Olin JW, Puschett JB,
Rosenfield KA, Sacks D, Stanley JC, Taylor LM Jr, White CJ,



74

10.

11,

12,

13,

HE I CRIBIIRPEAE 2 Hi5 40 S a7 T EHE R

White J, White RA, Antman EM, Smith SC Jr, Adams CD,
Anderson JL, Faxon DP, Fuster V, Gibbons RJ, Hunt SA,
Jacobs AK, Nishimura R, Ornato JP, Page RL, Riegel B. ACC/
AHA 2005 Practice Guidelines for the management of patients
with peripheral arterial disease (lower extremity, renal, mesen-
teric, and abdominal aortic) : a collaborative report from the
American Association for Vascular Surgery/Society for Vascu-
lar Surgery, Society for Cardiovascular Angiography and Inter-
ventions, Society for Vascular Medicine and Biology, Society
of Interventional Radiology, and the ACC/AHA Task Force on
Practice Guidelines (Writing Committee to Develop Guidelines
for the Management of Patients With Peripheral Arterial
Disease) : endorsed by the American Association of Cardio-
vascular and Pulmonary Rehabilitation ; National Heart, Lung,
and Blood Institute ; Society for Vascular Nursing ; TransAt-
lantic Inter-Society Consensus ; and Vascular Disease
Foundation. Circulation 2006 ; 113 © e463-654.

Zhang HL, Sos TA, Winchester PA, Gao J, Prince MR. Renal
artery stenosis - imaging options, pitfalls, and concerns. Prog
Cardiovasc Dis 2009 ; 52 : 209-219.

Zucchelli PC. Hypertension and atherosclerotic renal artery
stenosis - diagnostic approach. J Am Soc Nephrol 2002 ; 13
(Suppl 3) : S184-186.

Vasbinder GB, Nelemans PJ, Kessels AG, Kroon AA, de
Leeuw PW, van Engelshoven JM. Diagnostic tests for renal
artery stenosis in patients suspected of having renovascular
hypertension : a meta-analysis. Ann Intern 2001 ; 135 : 401~
411.

Williams GJ, Macaskill P, Chan SF, Karplus TE, Yung W, Hod-
son EM, Craig JC. Comparative accuracy of renal duplex sono-
graphic parameters in the diagnosis of renal artery stenosis :
paired and unpaired analysis. AJR Am J Roentgenol 2007 ;
188 : 798-811.

14,

15.

16.

17.

18.

19.

20.

21.

van de Ven PJ, Beutler JJ, Kaatee R, Beek FJ, Mali WP,
Koomans HA. Angiotensin converting enzyme inhibitor-
induced renal dysfunction in atherosclerotic renovascular
disease. Kidney Int 1998 ; 53 : 986-993.

Nordmann AJ, Woo K, Parkes R, Logan AG. Balloon angio-
plasty or medical therapy for hypertensive patients with athero-
sclerotic renal artery stenosis? A meta-analysis of randomized
controlled trials. Am J Med 2003 ; 114 : 44-50.

Balk E, Raman G, Chung M, Ip S, Tatsioni A, Alonso A,
Chew P, Gilbert SJ, Lau J. Effectiveness of management strate-
gies for renal artery stenosis - a systematic review. Ann Intern
Med 2006 ; 145 : 901-912.

Schwarzwilder U, Zeller T. Critical review of indications for
renal artery stenting : do randomized trials give the answer?
Catheter Cardiovasc Interv 2009 ; 74 © 251-256.

ASTRAL Investigators, Wheatley K, Ives N, Gray R, Kalra
PA, Moss JG, Baigent C, Carr S, Chalmers N, Eadington D,
Hamilton G, Lipkin G, Nicholson A, Scoble J. Revasculariza-
tion versus medical therapy for renal-artery stenosis. N Engl J
Med 2009 ; 361 : 1953-1962.

Sahin S, Cimsit C, Anda¢g N, Baltacioglu F, Tuglular S,
Akoglu E. Renal artery stenting in solitary functioning kid-
neys - technical and clinical results. Eur J Radiol 2006 ; 57 :
131-137.

Cioni R, Vignali C, Petruzzi P, Neri E, Caramella D, Vagli P,
Bargellini I, Napoli V, Pinto S, Bartolozzi C. Renal artery stent-
ing in patients with a solitary functioning kidney. Eur Radiol
2002 ; 12 796-803.

Tan J, Filobbos R, Raghunathan G, Nicholson T, Fowler R,
Wright M, Eadington D. Efficacy of renal artery angioplasty
and stenting in a solitary functioning kidney. Nephrol Dial
Transplant 2007 ; 22 : 1916-1919.



