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Reversal of Acute Renal Failure by Kidney Revascularisation
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ABSTRACT

Objectives: To assess whether acute renal failure, due to dotstibtotal renal artery occlusion, can be reverse
by kidney revascularisation.

Design: A retrospective review of surgery for kidney sagan anuric patients at a University Hospital.

Methods: From 1983 to 1993, eight patients were operatefhioacclusive renal artery disease as a cause of
acute renal failure, requiring preoperative haemgdis. On admission the mean serum creatinine4@amag/|
(354 umol/dl). The oligoanuria lasted from 12 I8tweeks. Renal length of 8 cm or more and visuiddisaf a
patent distal renal artery branches on aortogragng arguments that return of renal function cduddexpected
after revascularisation of these non-functionindnleys.

Results: Revascularisation restored immediate urine flowikncases, with no further need for dialysis inrfou
Two patients remained oliguric despite successgfperfusion. One of them could be weaned from dislyfier
1 month. Two patients died postoperatively. Fivéhefeight patients left the hospital with restoredal
function.

Conclusions; Patients with acute renal function deterioratior thuischaemia of a single or both kidneys can
benefit from prompt revascularisation, with sigeefint recovery of renal function in most of them.
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Introduction

Unexplained abrupt onset of oliguria in an eldedgcular, hypertensive patient should always suspicion of
sudden progression of renal artery disease taa&ktenosis or thrombosis. Once urinary tractrabsbn has
been excluded by echography work-up should alwaglside emergency angiography as a definite diagnost
procedure, even though there has been some retectamise nephrotoxic contrast medium in oliguetients.

In a study by Schreibet al* who followed-up 85 renovascular patients, 16% efgtenotic lesions ultimately
evolved towards total occlusion over a mean follgwperiod of 52 months, as assessed on sequential
angiograms. Gradual progression to renal artegntbosis often remains subclinical, when the coateohl
kidney ensures normal functiédPrompt revascularisation can reverse renal fadmgoffers the only
alternative to permanent dialysis in these fragi#ents. Morrigt al? was one of the first clinical investigators
to obtain return of renal function by renovascuégair of totally occluded arteries supplying namndtioning
kidneys. Many other short series or case repttiustrate that even delayed revascularisation neagstablish
renal function. We describe our experience witlhegych cases.

Material and M ethods

A retrospective review of our vascular surgery sagifor last 10 years (1983-1993) identified redarisation
of 11 ischaemic kidneys in eight patients presgntiith acute anuria. There were two women and &r,m
ranging in age from 55 to 86 years (mean 68.7 ye@tss represents 7.6% of all renal surgical
revascularisationsi(= 105) in our department during the same periodoun patients, the acute renal
insufficiency was caused by total £ 3) or subtotal ( > 90% stenosig)£ 1) occlusion of the main renal artery
of a solitary functioning kidney (three previoupheectomies (cases 2, 7 and 8) and one shrunkeysibpp
kidney (case 3)). One of these renal artery thrasabavas due to dissection after failed percutaneous
angioplasty on a single kidney (case 2). Four gplaients had bilateral subtotal ( > 90% stends&3es 5 and
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6) or total (cases 1 and 4) occlusion of the ran@ries. Two of them were referred from elsewlheth acute
anuria after aortoiliac surgery (cases 4 and 6piégraphy revealed bilateral occlusion in one aifetdral tight
stenosis in the other. Another presented with &chersyndrome (aortic thrombosis) involving bothak
arteries (case 1). In total, 12 kidneys were &t fisie use of angiotensine converting enzyme (A@Eipitors
could have precipitated the acute renal failurevim of these eight patients (cases 5 and 8).

All patients suffered ischaemia-induced acute réaihlre, requiring preoperative haemodialysis dorect
electrolyte balance or impending fluid overloadlfponary oedema) (cases 4 and 5). They presentéd wit
sudden onset of oligoanuria, with an urine outguéss than 100 cc per day. On admission, the reesum
creatinine attained 40 mg/l (354 pmol/l) (extrer#8s62 mg/l). All patients were known to be hypesigr. The
hypertension was medically controlled in four amdgdresistant (diastolic blood pressure above 95Hgm
despite optimised medical therapy) in the other fmatients. Recent deterioration of hypertensiccuoed in
half of the cases. Three patients presented acliteopary oedema due to fluid overload, that respdndell to
dialysis. Data on baseline renal function one mamtmore before the obstructive episode are aveilfip
seven of the eight patients. Five had impairedIremetion (serum creatinine > 20 mg/l) (177 unjeldnd two
had normal serum creatinine values. For the patigthtan acute aortic thrombosis extending to et
arteries, no previous creatinine values were abviaila

All patients had preoperative angiography. As alyestated, there were three single kidneys andshnenken
opposite kidney. In total there were eight occludsthl arteries (including the chronic arteriallasmon of the
shrunken kidney) and five tight stenoses. On deldymas, intrahilar arterial branches of four oaddd renal
arteries were opacified by filling from perirenallaterals. A parenchymal nephrogram was not sedour
kidneys (three patients). Isotopic renal flow soavealed residual perfusion in two of these nomwalised
kidneys. In the patient with Leriche syndrome imog both renal arteries, the kidneys could notisealised
by either method. The renal height was always rtitaa 8 cm as estimated on angiography or by ecphgra
Extrarenal atherosclerosis was present in all pegti@ortoiliac 5, coronary 4 and cerebrovascujar 3

Renal artery repair was performed 12 h to 3 weétks the onset of acute renal failure. The operatio
performed included venous aortorenal bypass tosingle kidneys, bilateral aortorenal bypass in patients
(the two patients with acute anuria after previaogoiliac surgery), aortorenal thrombendar-tenegtan three
patients (associated nephrectomy of a shrunkereki@none), and bilateral thrombectomy in the ptigith
aortic thrombosis. Seven of the eight occludedlrartaries were repaired. Distal renal artery payerad been
maintained through a network of collateral vesaslassessed by intraoperative Doppler before a@rtepair.
During the procedure, profuse back bleeding froenghtent distal renal artery was evidenced inaaés.

Results

Renal revascularisation restored immediate uriow fluring or soon after the operation in six pasesith no
need for postoperative dialysis in four (cases, 3, dnd 7). Dialysis was necessary in the two stisdro
unfortunately died postoperatively. One died fromtiorgan failure on the tenth postoperative daylevétill
on dialysis, the other had fatal myocardial infamcton the third postoperative day. Two patientaaimed
oliguric. Anuria subsided progressively by day ®ire patient who required dialysis for a furthevekeks. The
other patient remained dialysis dependent. Ingh&ient, control angiography revealed early throsibof the
renal artery repair. No reoperation was planne@bse of patient's critical status (postoperativecaydial
infarction). Overall operative morbidity includedImonary infection necessitating prolonged intulbaiin two
patients and one non fatal myocardial infarction.

At discharge (six patients), one patient was diatgependent (case 3) and five patients (cases4l,22and 7)
recovered renal function. At first follow-up vigh weeks), the five patients with recovered renatfion had a
mean serum creatinine of 18 mg/lI (160 pmol/l) (56Aay/l). Hypertension was cured in two of them gtiiic
blood pressure < 90mmHg without medication) andrawed in the three others (blood pressure contitdl w
less medication). The one patient who remainedialgsis continued to have drug-resistant hypertamsi

Complete follow-up data are available for the sirvgsors. During the follow-up period (mean 39 + hionths),
three patients died. One of them was the patientirag long-term dialysis postoperatively. He digithin the
first year from myocardial infarction. Another pait evolved progressive renal failure in the fourth
postoperative year, despite angiographic evidehgeadt patency. He ultimately became dialysis dejst,
and died 8 months later from fatal stroke. Thedtkieath was due to fatal myocardial infarction argeafter
successful kidney revascularisation. The survigabes from 11 months to 6 years (mean 3.5 yeans).0Dthe
patients still alive became oliguric again in thed postoperative year, due to an acute thromhuddise
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aortorenal bypass graft to his single kidney. He suaccessfully reoperated. For three other pattbats
recovered renal function remained stable througfalaw-up.

Discussion

Acute thrombosis of atherosclerotic renal artecassing oliguric renal insufficiency, does not mean
irreversible loss of renal excretory function. Sgmneoperative markers are useful in predicting €asevhich
retrieval of renal function is achievable : kidrege of at least 9 cm lengt3;"*****%esidual isotopic
glomerular filtration” disease-free distal renal art&fy®*’on late angiogram or evidenced by echo-Duplex, or
renal biopsy:****Kidney size and a patent renal artery beyond thim stem occlusion are the most reliable
predictors. Isotopic function tests lose much d@4itsi in poorly perfused kidneys and intraoperathiopsy is
guestionable since it offers focal information avil be normal if other criteria are met. The acatelusion
may be secondary to thrombus apposition on anutaeglaque, intra-plague haemorrhage (sudden essgm
of the stenosisj or iatrogenic trauma after balloon angioplastagie dissectiorfy. Other possible causes are
surgically induced hypotensitit*that creates low flow across the stenosis anduiaio situ thrombosis,
typically in an immediate postoperative settingrelsterised by a thrombogenic state or acute intedre
hypotension with decreased renal blood flow duarigiotensin converting-enzyme inhibitéf’ Extensive
aortic thrombosis is another rare cause of aclaéebal renal artery occlusidrin our series, a precipitating
event preceded the development of anuria in fothekight patients (one failed PTA, two aorticlaegment
procedures, and one Leriche syndrome). In mossc#se pre-existing renal artery stenosis had chuse
renovascular hypertension and progressive impairofenrenal function during the years precedingshdden
onset of oligoanuria. There is typically an exaedidn of the hypertension, with escape from presiou
pharmacological control. Preoperative control ofabelic derangements or congestive heart failuoé igmost
importance and may necessitate one or more sessfitiagmodialysis prior to surgety.

The extent of renal ischaemia is variable and dépen the magnitude of available collateral sugyn
ureteric, adrenal or lumbar arteries. The presefcellateral blood flow, stimulated by preexistirenal artery
stenosis, improves the tolerance to persistenaetia of these non-functioning kidneys. The critica
hypoperfusion at subfiltration pressure by wayaysular collaterals is sufficient to preserve \igbof the
glomeruli, even for prolonged periods, but is irguite to ensure renal excretory functi§it®#?This has been
experimentally demonstrated by Moresal? Perfusion pressures as low as 20 mmHg offer prioteétom
parenchymatal anoxic injury but are suboptimaluione production. The renal tubuli are more prane t
ischaemic lesions, but also have a marked regeveaitential once normal kidney perfusion is restio Some
authors report functional recovery after delayesiai@tion of renal blood flow, even after 1 or morenths of
anuria®>"°1:152229rhe delay for recovery of renal function variesnfrsome minutes to some monffig?*42
Early operation tends to limit the severity of gstrative tubular dysfunction. In six of our patgrrine flow
resumed immediately after successful revascul@isabllowed by progressive reversal of azotaerlads
illustrates the dramatic increase in glomeruldrdtion that can be obtained with reperfusion.

The conviction that non-functioning kidneys arevagkable brought Deat al'®'"??and others'**82?40
prefer revascularisation of chronically occludedalearteries in hypertensive patients rather tleamoval of the
non-functioning kidney of 9 cm length and withontrarenal disease. Deahal??obtained a 75% success rate,
with six of eight dialysis-dependent anuric pater@ndered dialysis-independent by kidney revassalkion. In
the series of Scobket al* three of nine dialysis-dependent patients camdiaff/sis after the intervention.
These results (70% success rate) are reasondddlsifa potentially functional kidney may be fduistal to a
totally occluded artery and that revascularisasibauld be attempted. From these small seriesttiess10 cases
each), no difference appears for the responseaayascularisation of spontaneous thromboticusichs or of
traumatic or postoperative acute occlusions ofyistieg stenotic renovascular lesions. However geies
should be interpreted with caution.

This situation of reduced but not completely intpted renal perfusion is totally different from setotal
ischaemia after traumatic or embolic occlusion pfevious normal renal artery, where renal dysfionct
becomes irreversible after 90 min due to lack dierals.

The recovery of renal excretory function after iepétotally or subtotally occluded renal arteriessnore
spectacular than the effect of revascularisatiopoafr functioning kidneys with moderate stené<ig such
cases there is a contributary irreversible nephtergtic parenchymal damage secondary to longstgndi
hypertension or to microembolic disease.



Published in: European Journal of Vascular and Brakzular Surgery (1996), vol. 11, pp. 134-139.
Status: Postprint (Author’s version)

Table 1.
No Age Sex  Left kidney Right kidney Preoperative  Operative technique Preoperative Postoperative Postoperativi  Operative Follow-up
(years) creatinine dialysis creatinine (mg/ll  dialysis outcome
(mg/1) (days) (x 8.84 pumolll)
(x 8.84 umol/l)
1 64 Male 100% 100% 37 Thrombectomy x 2 - 3 35 + Postoperative Evolved to permanent
(Leriche (Leriche Ao Bif bypass (4 weeks) pneumonia  dialysis 4 years later,
syndrome) syndrome) 'fatal stroke (52 m)
2 55  Male 100% Previous 39 TEA” 2 17 - Uneventful Well and alive
(failed PTA)  nephrectomy
3 72  Female 100% 99% 62 TEA + nephrectomy 21 55 + Postoperative  '11 months later
(shrunken (permanent)  myocard (infarction)
kidney) infarction -
postoperative
ren art
thrombosis
4 60 Female 100% 100% 23 Ao Ren bypass x 2 1 16 - Uneventful Well and alive
(ARI" after Ao
aneur surg.)
5 73 Male 95% 100% 29 TEA x 2 3 19 - Postoperative 12 years later
pneumonia (infarction)
6 57 Male 99% 99% 46 Ao Ren bypass x 2 1 60 + "Multiorgan
(ARI after aortic failure (10th
surg.) postop day)
7 82 Male 100% Previous 45 Ao Ren bypass 1 18 - Uneventful  Reintervention 3 years
nephrectomy later (acute graft
thrombosis), well and
alive
8 86 Male Previous 99% 38 Ao Ren bypass 8 40 + "Myocard

nephrectomy

infarction (3rd
postop day)

"ARI= acute renal insufficiency.
“TEA= thrombendarterectomy.
'= death
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Percutaneous transluminal angioplasty has litfke irothe salvage of ischaemic kidneys, becausks dfd
results in cases of total occlusion or severe lostmosié*>*°and its inherent risk of contrast-induced
nephropathy. However Pattisehal'® obtained remarkable results (10 of 13 patients withte renal failure
could be weaned off dialysis after angioplasty).

Extrarenal atherosclerosis is common in elderlpvascular patients and accounts for their increapedative
risk. The mortality for kidney revascularisationanuric patients is about 15%?However any effort to
salvage an ischaemic poor functioning kidney istiwhile. Failure to restore renal excretory funotand
ultimate dialysis dependency predisposes to eadytduring follow-up. Novickt al?*identified a group of 25
dialysed patients with end-stage renal failure tdugdvanced atherosclerotic renovascular diseagbt & these
patients underwent surgical revascularisation erbisis of criteria suggesting salvagable renaitfon. The
operation was successful in all of them and th&amsurvival was 65 months compared to 32 monthsdio-
operated patients who remained dialysis-dependéig.poor outlook for dialysed elderly patientsriainly due
to accelerated generalised atherosclerotic vasdidanse. Heldt al* observed a 34% annual death rate for
dialysed patients of 65 years or older. In a sexfédailloux et al?® the 5 year survival for azotaemic elderly
patients with uncorrected renal artery stenosi® piogressed to dialysis, was only 12%.

In conclusion, acute obstruction of an atherostierenal artery is an uncommon but potentiallyreotable
cause of renal failure in the elderly. A networkcapsular collaterals may maintain a sub-critidabt flow in
the disease-free hilar branches assuring kidnesvalidespite arrest of renal excretory functiom {@e basis of
criteria suggesting salvagable renal function, isatgevascularisation should be undertaken forfumetioning
kidneys larger than 7 cm, with signs of residuafymon on angiogram or scintigraphy. The patiettisdition
must be optimised preoperatively by one or morsisas of haemodialysis. Widespread atherosclenosisese
elderly patients accounts for an increased postdpermorbidity and mortality. However, surgeryerf the
only chance of kidney salvage, with a successafadout 60%, and probably enhances late patiewivsil
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