
Turkiye Klinikleri J Cardiovasc Sci 2010;22(1)48

Outcomes of Cardiac Surgery in Patients
with End-Stage Renal Failure

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Car di o vas cu lar di se a ses and car di ac comp li ca ti ons are the ma jor ca u ses of de -
ath in pa ti ents with end-sta ge re nal di se a se. The pur po se of this ret ros pec ti ve study was to eva lu a -
te the ope ra ti ve out co me of di aly sis pa ti ents un der go ing car di ac sur gery at a sing le ins ti tu ti on, and
to cla rify the as so ci a ti on bet we en in-hos pi tal mor bi dity and mor ta lity in both di aly sis and non-di -
aly sis pa ti ents un der go ing car di ac sur gery. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Fifty-fo ur di aly sis-de pen dent re -
nal fa i lu re pa ti ents un der went car di ac sur gery. A si mi lar num ber of matc hed con trols (n= 54) we re
se lec ted ba sed on age, sex, ye ar, type of ope ra ti on and oc cur ren ce of co-mor bid di se a ses for the
pur po se of this analy sis. RRee  ssuullttss:: Ope ra ti ons per for med in the di aly sis gro up inc lu ded co ro nary ar-
tery bypass graf ting (CABG) alo ne (n= 43), CABG with val ve sur gery (n= 4), val ve sur gery alo ne (n=
4), Bent hall pro ce du re (n= 1), and re pa ir post-myo car di al in farc ti on ven tri cu lar sep tal de fect (n= 1).
Chro nic re nal fa i lu re pa ti ents had mo re pos to pe ra ti ve comp li ca ti ons and mor ta lity ra tes com pa red
with con trols. The re we re 7 de aths in di aly sis gro up, whe re as 2 in con trol gro up (12.9% vs 3.7%).
Sep sis, pro lon ged ven ti la ti on, stro ke, and car di ac fa i lu re we re the ca u ses of de ath in di aly sis gro up.
CCoonncc  lluu  ssii  oonn:: Car di ac and re nal func ti on are in ti ma tely re la ted, with each ha ving sig ni fi cant inf lu -
en ces on the ot her. Di aly sis-de pen dent re nal fa i lu re is as so ci a ted with an in cre a sed mor bi dity and
mor ta lity fol lo wing car di ac sur gery. Our study has be en li mi ted by small num bers but, we ha ve
de tec ted which car di ac sur gery can be per for med on di aly sis pa ti ents with ac cep tab le mor bi dity and
mor ta lity le vels. 

KKeeyy  WWoorrddss::  Car di ac sur gi cal pro ce du res; kid ney fa i lu re; di aly sis 

ÖÖZZEETT  AAmmaaçç::  Kar di yo vas kü ler has ta lık lar ve kar di yak komp li kas yon lar son dö nem böb rek yet mez -
li ği olan has ta lar da mor ta li te nin en önem li ne den le rin den dir. Bu ça lış ma da ki amaç; açık kalp cer -
ra hi si ge çi ren di ya liz has ta la rı nın mor ta li te ve mor bi di te ne den le ri ni, açık kalp cer ra hi si ne gi den
ama di ya liz so ru nu ol ma yan kon trol gru bu ol gu la rı ile ret ros pek tif ola rak kar şı laş tır mak tır. GGee  rreeçç
vvee  YYöönn  tteemm  lleerr::  Di ya li ze ba ğım lı böb rek yet mez li ği olan 54 has ta açık kalp cer ra hi si ne alın dı. Ben -
zer sa yı da kon trol ol gu su ile; di ya li ze gi riş yıl la rı, yaş, cin si yet, ope ras yon ti pi ve eş lik eden ko mor -
bit ne den ler göz önü ne alı na rak ana liz edil di. BBuull  gguu  llaarr:: Di ya li ze gi ren 54 has ta ya; ko ro ner ar ter
bypas greft le me (CABG) (n= 43), CABG ve ka pak cer ra hi si (n= 4), Bent hall pro se dü rü (n= 1), mi -
yo kard in fark tüs son ra sı ven tri kü ler sep tal de fekt ta mi ri (n= 1) ya pıl dı. Kro nik böb rek yet mez li ği
olan has ta gru bun da ope ras yon son ra sı komp li kas yon ve mor ta li te ora nı kon trol gru bu ile kar şı laş -
tı rıl dı. Kon trol gru bun da mor ta li te iki has ta da (%3.7) gö rü lür ken di ya li ze gi ren has ta lar da mor ta -
li te ye di ol gu da (%12.9) gö rül dü. Sep sis, uzun sü re li ven ti las yon, in me ve kalp yet mez li ği di ya liz
has ta la rın da mor ta li te nin en önem li ne den le ri ola rak sap tan dı. SSoo  nnuuçç::  Kar di yak ve re nal fonk si -
yon lar bir bi riy le ya kın iliş ki li dir ve her han gi bi rin de olan bir prob lem di ğe ri ni de ya kın dan il gi len -
dir mek te dir. Kalp cer ra hi si ge çi ren di ya li ze ba ğım lı böb rek yet mez li ği olan has ta lar da; ope ras yon
son ra sı mey da na ge len mor bi di te ve mor ta li te ile ya kın dan bir iliş ki var dır. Bu ça lış ma mız da has ta
sa yı mız sı nır lı ol sa da açık kalp cer ra hi si ne gi den di ya liz mor bi di te ve mor ta li te so nuç la rı nın; iyi
has ta ta ki biy le ka bul edi le bi lir dü zey ler de ol du ğu nu tes pit et tik. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Kar di yak cer ra hi pro se dür ler-gi ri şim ler; böb rek yet mez li ği; di ya liz  
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ar di o vas cu lar di se a ses and car di ac comp li ca -
ti ons are the ma jor ca u ses of de ath in pa ti -
ents with end-sta ge re nal di se a se.1 Di aly sis

pa ti ents are un der go ing co ro nary ar tery bypass
graf ting (CABG) with in cre a sing fre qu ency. Ho we -
ver, the pe ri o pe ra ti ve risk from car di o vas cu lar in-
ter ven ti on has be en sig ni fi cantly in cre a sed
com pa red to the ge ne ral car di ac pa ti ent po pu la ti on,
and post-ope ra ti ve sur vi val has be en re la ti vely low.2

De ta i led analy sis of in tra o pe ra ti ve and pos to pe ra ti -
ve comp li ca ti ons are per for med in se ve ral num ber
of stu di es.3-6 The re are li mi ted num ber of stu di es
iden tif ying the in tra o pe ra ti ve and pos to pe ra ti ve
comp li ca ti ons of ma jor car di o vas cu lar (CV) sur gery
in chro nic re nal fa i lu re (CRF) pa ti ents as com pa red
with non re nal fa i lu re di rectly matc hed con trols.7,8

The pur po se of this ret ros pec ti ve study was to
eva lu a te the ope ra ti ve out co me of di aly sis pa ti ents
un der go ing car di ac sur gery at a sing le ins ti tu ti on,
and to cla rify the as so ci a ti on bet we en in-hos pi tal
mor bi dity and mor ta lity in both di aly sis and non-
di aly sis pa ti ents un der go ing car di ac sur gery.

MA TE RIAL AND MET HODS
Fifty-fo ur con se cu ti ve pa ti ents with end-sta ge re -
nal fa i lu re ma in ta i ned eit her on chro nic di aly sis or
con ti nu al am bu la tory pe ri to ne al di aly sis (1 pa ti ent)
pre o pe ra ti vely who un der went  car di ac sur gery at
Ga zi Uni ver sity  Me di cal Fa culty bet we en the ye ars
of 1998 and 2009 Ap ril we re inc lu ded in this study.
Ap prop ri a te con trol da ta, matc hed for age, sex, di-
a be tes, and type and ye ar of sur gery we re ran domly
se lec ted from our da ta ba se. The se fac tors we re se-
lec ted as they are pos sib le im por tant risk fac tors for
mor ta lity and we re re a dily ava i lab le from our da ta -
ba se. The inc lu si on of the ye ar of ope ra ti on was me -
ant to eli mi na te any dif fe ren ces in ope ra ti on re sults
over the ele ven-ye ar pe ri od. It was, ho we ver, not
pos sib le to match the gro ups per fectly. 

The pe ri o pe ra ti ve di aly sis prog ram con sis ted
of the fol lo wing pro ce du res: di aly sis the day be fo -
re ope ra ti on, he mo di aly sis du ring the car di o pul -
mo nary bypass, and re sump ti on of di aly sis the first
or the se cond day af ter ope ra ti on. Di aly sis was per-
for med ba sed on the ob ser va ti on of the se rum cre-
a ti ni ne le vel wit hin 48 ho urs af ter the ope ra ti on.

If the se rum cre a ti ni ne le vel was hig her than the
pre o pe ra ti ve va lu e by 10% or mo re the he mo di -
aly sis was per for med. He mo di aly sis was per for med
in all pa ti ents with the ex cep ti on of 1 pa ti ent who
was on chro nic am bu la tory pe ri to ne al di aly sis for 4
ye ars and was tre a ted by pe ri to ne al di aly sis pre-
and pos to pe ra ti vely.

Ope ra ti ve de ta ils inc lu ded me di an ster no -
tomy, car di o pul mo nary bypass with mo de ra te hy-
pot her mi a, and he mo di aly sis whi le on bypass with
pump flow ra tes of 1.6 ± 2.2 l / min per m2 and ar-
te ri al pres su re ma in ta in gre a ter than 65 mmHg by
flu id fil ling or use of va so cons tric ti ve drugs when
ap prop ri a te. The ex tra cor po re al cir cu it was ro u ti -
nely pri med with iso to nic cris tal lo id so lu ti on or
with fresh plas ma and fresh blo od ad ded to ma in -
ta in he ma toc rit hig her than 25 %. Myo car di al pro-
tec ti on was ac hi e ved, in all pa ti ents by blo od
car di op le gi a and to pi cal co o ling. Ex cept for pa ti -
ents who ne e ded to be put on CPB in a hurry, the
left in ter nal mam mary ar tery (IMA) was used whe -
ne ver pos sib le and com bi ned with sap he no us ve in
grafts in CABGs. Pro xi mal anas to mo sis we re per-
for med du ring aor tic cross-clam ping . 

The ope ra ti on was con si de red emer gent when
it was do ne no ne lec ti vely wit hin 24 ho urs of the
de ci si on to pro ce ed with car di ac sur gery re gard less
of the pa ti ent’s he mody na mic sta tus. The hos pi tal
mor ta lity ra te inc lu ded de aths wit hin 30 days of
ope ra ti on or du ring the sa me hos pi ta li za ti on. 

Sta tis ti cal Analy sis

All sta tis ti cal analy ses we re per for med with SPSS
for Win dows sta tis ti cal pac ka ge ver si on 12. Des -
crip ti ve sta tis tics we re ex pres sed as me an va lu es
stan dard de vi a ti on or as per cen ta ges. An in de pen -
dent samp les t test was used to com pa re the non ca t-
e go ric or con ti nu o us va ri ab les. Com pa ri son
bet we en gro ups for ca te go ri cal va ri ab les was ma de
by X2 test and Fis her’s exact test was used if the
samp le si ze was smal ler. Sta tis ti cal sig ni fi can ce was
as su med if the p va lu e was less than 0.05. 

RESULTS
Pa ti ents de mog rap hics and pre o pe ra ti ve va ri ab les
are lis ted in Tab le 1. De mog rap hics did not dif fer,



ex cept for ce reb ro vas cu lar event which was mo re
pre va lent among CRF pa ti ents (p< 0.05).

The re we re 41 (76 %) ma le pa ti ents, and the
me an age was 62 ± 9.9 ye ars (ran ge, 37 to 83 ye ars).
Pa ti ents had be en on di aly sis at le ast 1 month, with
a me an du ra ti on of 51.6 ± 6 months (1 to 192
months) be fo re the CABG. The se da ta inc lu ding
ca u ses of re nal fa i lu re we re al so imp li ca ted in Tab -
le 2.

The sur gi cal va ri ab les are sum ma ri zed in Tab -
le 3. 2842 pro ce du res are inc lu ded in this au dit,
rep re sen ting a ra te of aro und 346 per ye ar. In this
se ri es, the re we re 54 pa ti ents inc lu ded in the ‘di al-
y sis’ ca te gory. The se we re une venly dis tri bu ted ac -
ross the 11 ye ars of da ta col lec ti on, with 5 pa ti ents

inc lu ded in 1995, 1996, 2001 and 2005 (0.17% of
to tal ca se lo ad), 4 in 1997, 2002, 2003 and 2004
(0.14%), 6 in 1998, 1999 and 2000 (0. 21%). This
ye ar-to-ye ar va ri a ti on was not sta tis ti cally sig ni fi -
cant (p = 0.34).

Ope ra ti ons per for med in the di aly sis gro up in-
c lu ded CABG alo ne (n= 43), CABG with val ve sur-
gery (n= 4), val ve sur gery alo ne (n= 4), Bent hall
pro ce du re (n= 1), and re pa ir post-myocardial in-
farction ven tri cu lar sep tal de fect (n= 1).

Chro nic re nal fa i lu re pa ti ents had mo re pos to -
pe ra ti ve comp li ca ti ons and mor ta lity ra tes com pa -
red with con trols. The re we re 7 de aths (30 day
mor ta lity) in di aly sis gro up, whe re as 2 in con trol one
(12.9 % vs 3.7 %). Sep sis (3 pa ti ents), pro lon ged ven-
ti la ti on (1 pa ti ent), stro ke (1 pa ti ent) and car di ac fa -
i lu re (2 pa ti ents) we re the ca u ses of de ath in di aly sis
gro up. Tab le 4 and Tab le 5 show the re sults of pos t-
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Baseline characteristic Dialysis group Control group p
No. of patients 54 54 ns

Gender (Male/Female) 39/15 37/17 ns

Age (year) 62 ± 9.9 59.6 ± 10.3 ns

Hypertension (%) 85.1 75.9 ns

Hyperlipidemia (%) 57.4 61.1 ns

Diabetes (%) 61.1 50 ns

Cerebrovascular disease (%) 16.6 5.5 < 0.05

Pulmonary disease (%) 20.3 16.6 ns

Atrial fibrillation (%) 29.6 24 ns

Previous MI (%) 72.2 75.9 ns

Obesity (%) 25.9 20.3 ns

Peripheral vascular disease (%) 16.6 12.9 ns

Smoking history (%) 31.4 38.8 ns

Previous open heart procedure 5.5 7.4 ns

Number of diseased vessels

1 vessel 7 10 ns

2 vessels 20 19 ns

3 vessels 12 11 ns

> 3 vessels 4 5 ns

Valve surgery with CABG 4 3 ns

Valve surgery alone 5 4 ns

Post-MI VSD 1 1 ns

Benthall procedure 1 1 ns

LVEF < 45 % 35.1 31.4 ns

History of VT / VF 5.5 3.7 ns

NYHA ≥ 3 29.6 25.9 ns

CCS ≥ 3 59.2 66.6 ns

TABLE 1: Patients demographics and
preoperative variables.

MI: Myocardial infarction, LVEF: Left ventricular ejection fraction, CABG: Coronary ar-
tery bypass grafting, VT/VF: Ventricular tachycardia/ventricular fibrillation, NYHA:
New York Heart Association, CCS: Canadian Cardiovascular Society, VSD: Ventral
septal defect, ns: Not significant.

Preoperative dialysis Values
Duration (month) 51.6 ± 6

Mean age (year) 62 ± 9.9

Range (month) 1-192

Type

Hemodialysis 53

CAPD1

Causes of chronic renal failure

Diabetes 21 (38.8%)

Chronic glomerulonephritis 17 (31.4%)

Systemic lupus erythamatosus 2 (3.7%)

Nephrosclerosis 1 (1.8%)

Polycystic disease 1 (1.8%)

Unknown 12 (22.2%)

TABLE 2: Study patients’ chronic renal failure profile.

CAPD: Chronic ambulatory peritoneal dialysis.

Event Dialysis group Control group p
CPB (min) 106.6 ± 41.4 86.4 ± 54.6 0.06

AXC (min) 61.6 ± 31.7 50.8 ± 29.2 0.12

Graft number 3.1 ± 1.2 2.9 ± 1.4 0.9

Urgency n*/% 3/5.5 5/9.2 0.9

IMA use  n*/% 47/87 42/77.7 0.11

TABLE 3: Operative variables.

CPB: Cardiopulmonary bypass, AXC: Aortic cross clamp,
IMA: Internal mammary artery, n*: number of patients
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o pe ra ti ve mor ta lity and mor bi di ti es, long term sur-
vi val ra tes in di aly sis pa ti ents com pa red with non di -
aly sis pa ti ents res pec ti vely. Sta tis ti cally sig ni fi cant
dif fe ren ces we re ob ser ved in the risks of pro lon ged
ven ti la ti on, re o pe ra ti on for ble e ding, use of blo od
pro ducts, intraaortic balloon pumping (IABP) ne ed,
intensive care and hos pi tal stay, car di ac arryt hymi -
as and stro ke in the pos to pe ra ti ve pe ri od.

DISCUSSION
Car di ac and re nal func ti on are in ti ma tely re la ted,
with each ha ving sig ni fi cant inf lu en ces on the ot -
her. Risks for car di o vas cu lar di se a se inc lu ding con-
ges ti ve he art fa i lu re, isc he mic he art di se a se, and
pe rip he ral vas cu lar di se a se in pa ti ents with di aly sis
or non di aly sis-de pen dent re nal fa i lu re ap pe ars to
be gre a ter than in the ge ne ral po pu la ti on. Both co -
ro nary risk fac tors such as hyper ten si on, smo king,
di a be tes and hyper li pi de mi a and ure mi a-spe ci fic
risk fac tors such as re nal func ti on im pa ir ment, ane-

mi a, and hyper pa rath yro i dism con tri bu te to the
pre va len ce of the se di sor ders in pa ti ents with re -
nal fa i lu re.9,10 We co uld de mons tra ted that pre-
ope ra ti ve da ta are not dif fe rent in CRF pa ti ents
ex cept ce reb ro vas cu lar events com pa red with
matc hed con trols. Alt ho ugh, it was not pos sib le to
match the gro ups per fectly, the se lec ti on cri te ri a
se e med to be sa tis fac tory. 

CRF pa ti ents al so ha ve a hig her pre va len ce of
non-tra di ti o nal risk fac tors such as hyper-ho mocy -
sti ne mi a, inf lam ma ti on, and oxi da ti ve stress, which
may re sult in ac ce le ra ti on of at he rosc le ro sis.11,12

De ar ran ge ment of cal ci um-phosp ha te ho me os ta sis,
en dot he li al dysfunc ti on, con di ti ons pro mo ting co-
a gu la ti on, ane mi a, al bu mi nu ri a and ele va ted uric
acid le vels ha ve all be en no ted in the pub lis hed li t-
e ra tu re.13 Stro ke in ci den ce was fo und ele va ted in
study gro up which might ha ve be en du e to tho se
mec ha nisms.

We fo und that CRF pa ti ents ha ve an in cre a sed
ne ed of blo od pro ducts du ring the ir hos pi ta li za ti on.
We conc lu ded that trans fu si ons of both red cells
we re twi ce as high as for con trols. The ne ed for pla -
te lets was al most ni ne ti mes as high. Re o pe ra ti on
for ble e ding we re al so fo und to be hig her. Di aly sis
pa ti ents are at in cre a sed risk of pos to pe ra ti ve ble e -
ding, partly as a re sult of pla te let dysfunc ti on and
co a gu la ti on de fects. Pro lon ged CPB might al so ha -
ve be en pla yed a ro le in this analy sis. Our fi gu res
are com pa rab le with tho se of ot her se ri es.14,15,16

Pos to pe ra ti vely, the ne ed for ven ti la ti on sup-
port, in ten si ve ca re unit stay and hos pi tal stay we -
re in cre a sed in CRF pa ti ents and which is
con sis tent with so me ot her stu di es.7,8,14,17,18 CPB ca -
u ses lar ge flu id shifts in dif fe rent body com part -
ments, and pa ti ents with di aly sis-de pen dent re nal
fa i lu re ha ve a re du ced abi lity to hand le the se flu -
xes. Our be li ef is that the in cre a sed risk of pro lon -
ged ven ti la ti on in pa ti ents on di aly sis af ter car di ac
sur gery can be at tri bu tab le to this re a son, with lar -
ge flu id shifts ac ross the pul mo nary vas cu lar bed
af fec ting oxy ge na ti on and hen ce res pi ra tory sta tus.
In ad di ti on, the me ta bo lism of anest he tic agents in
the se pa ti ents is re tar ded and the ef fect of anest he -
si a might be pro lon ged.

Complication Dialysis group Control group p
Death (30 day) 12.9% 3.7% 0.03

Prolonged ventilation (hr) 31.3 ± 21.6 8.1 ± 11.3 0.01

Pneumonia 5.5% 1.8% 0.08

Deep sternal infection 7.4% 3.7% 0.16

Red cell transfusions 4.9 ± 5.6 2.2 ± 3.9 0.04

Fresh frozen plasma 3.4 ± 5.1 2.8 ± 3.1 0.19

Platelet transfusions 1.8 ± 0.9 0.2 ± 1.1 < 0.01

Reoperation for hemorrage 16.6% 3.7% < 0.01

Post-operative MI 3.7% 1.8 0.11

ICU stay (day) 9.6 ± 11.7 4.6 ± 3.2 0.03

Length of hospitalisation (day) 12.1 ± 9.4 7.2 ± 6.0 0.02

IABP use 9.2% 5.5% 0.04

Cardiac arrhythmias 14.8% 5.5% < 0.01

Stroke 5.5% 1.8% 0.03

TABLE 4: Complications.

ICU: Intensive care unit, IABP: Intraaortic balloon pumping, MI: Myocardial enfarction.

Years of survival Dialysis group (%) Control group (%) p
1 year survival 72 92 0.03

3 year survival 48 87 0.04

5 year survival 44 81 0.03

TABLE 5: Long term survival rates.
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We ha ve shown a trend for an in cre a sed risk
of pos to pe ra ti ve arrhy tymi as - ma inly at ri al fib ril -
la ti on - bet we en di aly sis and non-di aly sis pa ti ents.
Sin ce the re gu la ti on of the elec troly te ho me os ta sis
de pends on nor mal re nal func ti on, pa ti ents with
acu te or chro nic re nal di se a se tend to de ve lop such
dis tur ban ces. Ad ver se syste mic ef fects of re nal dys-
func ti on we re aug men ted by the use of CPB, which
is known to ca u se flu id shifts, elec troly te im ba lan -
ces, and who le body inf lam ma ti on which are de-
ter mi nants of arrhy tymi as.19

Owing to po or wa ter cle a ran ce and ex ces si ve
in ters ti ti al flu id, a his tory of con ges ti ve he art fa i -
lu re is fre qu ently ob ser ved in the se gro up of pa ti -
ents. Ope ra ti on ti me is al so a fac tor to be
con si de red he re. Alt ho ugh not sta tis ti cally sig ni fi -
cant, we ha ve ob ser ved pro lon ged ope ra ti on ti me
in di aly sis gro up. Pa ti ents with ESRF of ten ha ve
po or tar get ves sels, of ten with dif fu se di se a se, ma -
king the co ro nary anas to mo sis a tech ni cally mo re
de man ding pro ce du re, and con tri bu ting to in cre a -
sed ti me on car di o pul mo nary bypass, ele va ted ar-
rhy tymi a oc cu ran ce and thus ne ed for IABP. 

Early mor ta lity in CRF pa ti ents in our ma te ri -
al was 12.9 %, which is in the midd le ran ge of re-
cently re por ted fi gu res.13,20 The lo wer mor ta lity
ra te in our study may be exp la i ned by a low pro-
por ti on of high-risk and com bi ned pro ce du res.
Sep sis was the most com mon ca u se of mor ta lity in
CRF pa ti ents. Pa ti ents with chro nic re nal fa i lu re

ha ve in cre a sed ra tes of in fec ti ons du e to dec re a sed
che mo ta xis, lympho pa e ni a, dec re a sed cell-me di a -
ted im mu nity, and re duc ti on in cyto ki ne and mo -
nocy te func ti on.8 The ad ver se ef fects of CBP can
ag gra va te this sce na ri o. 

Our cli ni cal ob ser va ti on is that di aly sis pa ti -
ents may pre sent with two dif fe rent pat terns of co -
ro nary ar tery di se a se. So me pre sent with typi cal
pro xi mal obs truc ti ons and re a so nably go od dis tal
ves sels; ho we ver, a se cond gro up will pre sent with
se ve re dis tal di se a se in ad di ti on to pro xi mal obs -
truc ti on. 

The gre at ma jo rity of our pa ti ents en jo yed ex-
cel lent re li ef of an gi na im me di a tely af ter ope ra ti on.
Mo re gra tif ying was the term ma in te nan ce of fre -
e dom from an gi na on mid-term fol low-up, con fir -
ming the re sults Franga et al de mons tra ting the
suc cess of CABG in ac comp lis hing its first go al of
re li e ving an gi na.18 This re sult was es pe ci ally im por-
tant to our pa ti ents, who pre o pe ra tivly we re ha ving
gre at dif fi culty un der go ing di aly sis be ca u se of an -
gi na. 

Co ro nary ar tery bypass graf ting can be per for -
med on di aly sis pa ti ents with ac cep tab le mor bi dity
and mor ta lity. Our study has be en li mi ted by small
num bers and its ret ros pec ti ve na tu re, and we wo -
uld li ke to un der ta ke furt her work  with lon ger fol-
low-up and qu a lity of li fe as sess ment, as the long
term be ne fits of car di ac sur gery in end-sta ge re nal
fa i lu re pa ti ents has yet to be fully es tab lis hed.
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