
Al though co ex is tence of sig nif i cant cor o nary ar -
tery dis ease (CAD) and large ab dom i nal aor tic

an eu rysm (AAA) is not un com mon,1 ef fec tive strat e -
gies for in ter ven tion re mains much de bated in pa tients 
re quir ing both. The sig nif i cance of CAD is mag ni fied
with re pair of AAA be cause aor tic crossclamp dur ing
op er a tion may heavily in crease the car diac afterload
as well as ox y gen de mand. The fluid shifts af ter AAA
re pair may also in duce car diac ischemia.2 In con trast,
cor o nary ar tery revascularization in pa tients with co -
ex ist AAA may in crease the risk of post op er a tive
AAA rup ture.3 Thus, si mul ta neous op er a tion of both
cor o nary ar tery by pass graft ing (CABG) and AAA re -

pair is pro posed to pre vent such di sas trous con se -
quence of staged op er a tion, al though it makes higher
op er a tive mor tal ity than any sin gle pro ce dure alone.4 

Sur gi cal strat e gies in pa tients with comorbid sig -
nif i cant CAD and large AAA were up to sur geon 
pref er ence in our ser vice. In the group of staged op er -
a tion, how ever, CABG was al ways fol lowed by AAA
re pair in a few weeks. In pa tients with sig nif i cant
CAD co ex is tent with huge AAA or im pend ing rup -
ture, si mul ta neous CABG /AAA re pair was rec om -
mended. In the pres ent study, we re viewed the out -
come of ei ther staged or si mul ta neous op er a tion in our 
ex pe ri ence while both CABG and AAA re pair were
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Back ground. Sig nif i cant cor o nary ar tery dis ease re quir ing cor o nary ar -
tery by pass graft ing (CABG) may co-exist with large ab dom i nal aor tic an -
eu rysm (AAA) in some pa tients. We re viewed our ex pe ri ence in ei ther
staged or si mul ta neous op er a tion. 
Methods. The re cords of all pa tients re ceiv ing both CABG and AAA re -
pairs in re cent 7 years were ret ro spec tively re viewed. The pa tient de mo -
graph ics, se ver ity of cor o nary dis ease, AAA size, du ra tion of staged pro -
ce dures, perioperative mor bid ity and mor tal ity rates as well as the hos pi tal 
cost were an a lyzed. 
Re sults. From June 1993 to Sept 2000, to tally 14 pa tients re ceived both
CABG and AAA re pair, in clud ing 6 pa tients for si mul ta neous op er a tion
(group A, 42.8%) and 8 for staged op er a tion (group B, 57.2%) with CABG
first. Pa tients in the group A were youn ger and with larger AAA. There was
nei ther op er a tive mor tal ity in both group nor interprocedure AAA rup ture in 
group B. To tal post op er a tive hos pi tal stay and hos pi tal cost were sig nif i -
cantly de creased in group A than in group B rehospitalized pa tients. 
Con clu sions. Si mul ta neous CABG and AAA re pair is fea si ble in sur gi cal
tech nique. In those youn ger pa tients with larger AAA, com bined sur gery
could be per formed as safely as staged pro ce dures.
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man da tory. Hos pi tal cost and post op er a tive hos pi tal
stay were also an a lyzed.  

Methods

Data of all pa tients re ceiv ing both CABG and
AAA re pair in our ser vice in re cent 7 years were ret ro -
spec tively re viewed. Six re ceived si mul ta neous
CABG/AAA re pair (group A) and 8 re ceived staged
op er a tion (group B). One pa tient in group B failed si -
mul ta neous CABG/AAA re pair due to un sta ble
hemodynamics af ter CABG and was sub jected to
staged AAA re pair 3 weeks later. CAD was the rea son 
of the first ad mis sion in 5 pa tients in group A (5/6,
83.3%) and in 3 pa tients in group B (3/8, 37.5%). Pa -
tients with out both sur gi cal in di ca tions dur ing the ini -
tial hos pi tal iza tion were ex cluded: 6 pa tients op er ated
on for large AAA (5 elec tive, 1 rup tured AAA) dur ing
fol low-up af ter CABG was ex cluded. Among them,
the mean (± stan dard de vi a tion, SD) interprocedure
in ter val was 46.83 ± 14.37 months (range, 6-104
months). One pa tient with sig nif i cant CAD di ag nosed 
4 years af ter AAA re pair and 1 pa tient re ceiv ing
transmyocardial la ser revascularization (TMLR) af ter
re pair of im pend ing rup tured AAA were also ex -
cluded. 

CABG was per formed with stan dard me dian
sternotomy with cardiopulmonary by pass for all pa -
tients ex cept one in group B who re ceived min i mally
in va sive di rect cor o nary ar tery by pass (MIDCAB)

with the left in ter nal mam mary ar tery (LIMA) anas -
tomosed to the left an te rior de scend ing ar tery (LAD)
only.

AAA re pair was per formed in stan dard fash ion
with ei ther aor tic ap proach up to sur geon  pref er ence.
Transperitoneal ap proach was per formed in 10 pa -
tients and retroperitoneal ap proach in 4 pa tients. In the 
group of si mul ta neous CABG/AAA re pair, CABG
was ex clu sively per formed first. AAA was ex posed
dur ing har vest ing of the by pass con duits and re paired
af ter com ple tion of CABG with the cannulations left
in situ, as pre vi ously de scribed.5 

All val ues are ex pressed as mean ± SD. The data
were com pared with Fisher  ex act test and Mann-
 Whitney U test be tween groups A and B. Dif fer ences
were con sid ered sig nif i cant at p value of less than
0.05.

Re sults

All 14 pa tients in both groups were male with
mean (± SD) age 71.00 ± 0.88 years in group A and
76.12 ± 1.44 years in group B (p = 0.03). The other
pre op er a tive data were sim i lar in both groups ex cept
that group A pa tients had a past his tory of hy per ten -
sion (p = 0.03) and the larger AAA di am e ter (6.92 ±
0.18 cm ver sus 5.63 ± 0.19 cm in group B) (p = 0.01,
Ta ble 1). All pa tients in the pres ent study had AAA
over infrarenal area. One pa tient in group A and 5 pa -
tients in group B had their ini tial hos pi tal iza tion for
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Table 1. Patient demographics and preoperative data

Demographic Simultaneous OP (n = 6) Staged OP (n = 8) p value

Age (yr) 71.00 ± 0.88 76.12 ± 1.44 0.03a

Male 6/6 (100%) 8/8 (100%) --
Smoking 2/6 (33.3%) 6/8 (75%) 0.16b

Diabetes 1/6 (16.7%) 0/8 (0 %) 0.43b

Hypertension 6/6 (100%) 3/8 (37.5%) 0.03b

COPD 0/6 (0 %) 2/8 (25%) 0.31b

EF 47.83 ± 2.98 46.75 ± 3.04 0.95a

No. of CAD 2.50 ± 0.31 2.75 ± 0.23 0.42a

AAA diameter 6.92 ± 0.18 5.63 ± 0.19 0.01a

All values are expressed as mean ± SD. OP = operation; COPD = chronic obstructive pulmonary disease;
EF = ejection fraction; CAD = coronary artery disease; AAA=abdominal aortic aneurysm.
aMann-Whitney U test ; bFisher exact test.



AAA, ei ther pul sat ing mass or vague ab dom i nal pain.
The op er a tive pro ce dures and post op er a tive courses
were sim i lar in both groups (Ta ble 2). Five pa tients in
each group re ceived AAA re pair via transperitoneal
ap proach. Group B pa tients had more to tal blood loss
(2320.71 ± 530.46 ml) than group A pa tients (1849.00 
± 269.28 ml), but the dif fer ence did not at tain sta tis ti -
cal sig nif i cance (p > 0.05). There was nei ther sur gi cal
mor tal ity in both groups nor AAA rup ture in the
interprocedure pe riod in group B. Three pa tients died
in the study pe riod: one pa tient in group A ex pired 3
months post op er a tively and two in group B ex pired 6
months and 5 years af ter op er a tion. The 1-year sur -
vival rate was sim i lar in both groups (66.67% ver sus
85.71%; p = 0.13). None died at hos pi tal and all were
caused by car diac events. All pa tients in group B ex -
cept one with im pend ing rup tured AAA re ceived
CABG/AAA re pair in sep a rate hos pi tal iza tion. The
mean (± SD) interprocedure in ter val was 56.25 ±
14.64 days (range, 12-150 days). The post op er a tive

length of stay de creased sig nif i cantly in the group A
com pared with that in group B (13.33 ± 0.69 days ver -
sus 30.00 ± 2.94, p < 0.01). To tal hos pi tal cost (in di -
cated by the charge from hos pi tal) was also sig nif i -
cantly lower in the group A than in group B
(NTD$464,323.17 ± 21,938.37 ver sus NTD $697,555.25
± 59,860.28, p = 0.01).

Nonfatal com pli ca tions oc curred in 3 pa tients
(3/6, 50%) in group A and 5 pa tients (5/8, 62%) in
group B (p = 1.00) (Ta ble 3). One pa tient with base -
line creatinine level of 2.2 in group B suf fered from
post op er a tive re nal in suf fi ciency, who had the
creatinine level in creas ing to 3.3 af ter CABG and
sub se quently de creas ing to pre op er a tive val ues. He
also had ab dom i nal wound dis rup tion af ter AAA re -
pair. One pa tient in each group suf fered from drop
foot in the saphenous vein har vest limb and got im -
proved in two weeks. Peroneal nerve in jury was im -
pressed and was ex cused to the over-tight com pres -
sion ban dage. 
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Table 3. Postoperative complications

Staged OP (n = 8)
Simultaneous OP (n = 6) CABG AAA Repair

Renal failure 1 1 0
Drop foot 1 1 0
Hemothorax 0 1 0
Wound infection/abdomen 1 0 2
Wound infection/leg 0 1 0
Total 3 4 2

OP = operation; CABG = coronary artery bypass grafting; AAA = abdominal aortic aneurysm.

Table 2. Operative procedures and postoperative course

Simultaneous OP (n=6) Staged OP (n=8) p value

Bypass No. of CABG 2.50 ± 0.48 3.13 ± 0.38 0.29a

Use of LIMA 2/6 (33.3%) 3/8 (37.5%) 1.00b

ETT day of CABG 2.50 ± 0.37 1.71 ± 0.21 0.15a

Bypass time (min) 155.17 ± 25.87 149.67 ± 10.98 0.36a

Transperitoneal approach 5/6 (83.3%) 5/8 (62.5%) 0.41b

Use of Y graft (for AAA) 3/6 (50%) 6/8 (75%) 0.34b

Total blood loss (ml) 1849.00 ± 269.28 2320.71±530.46 0.69a

Operative mortality (<30 day) 0/6 (0%) 0/8 (0%) --
Total postoperative stay (day) 13.33 ± 0.71 30.00 ± 2.97 <0.01a

Total hospital cost (NTD) 464,323.17 ± 21,938.37 697,555.25 ± 59,860.28 0.01a

All values are expressed as mean ± SD; OP = operation; CABG = coronary artery bypass grafting; LIMA = left internal
mammary artery; ETT = endotracheal tube; AAA = abdominal aortic aneurysm; NTD = new Taiwan dollar.
aMann-Whitney U test; bFisher exact test.



Dis cus sion

The com bi na tion of se vere cor o nary ar tery dis ease 
and a large ab dom i nal aor tic an eu rysm is cer tainly a
sur gi cal chal lenge. Sur gi cal risk in creases due to the
nat u ral course of each dis or der. There is no uni ver sal
agree ment of sur gi cal strat egy to date, how ever, si -
mul ta neous or staged CABG/AAA re pair at short in -
ter val was most of ten sug gested. 

While staged CABG/AAA re pair was planned,
CABG was ex clu sively per formed first for re duc tion
of car diac-specific mor bid ity and mor tal ity af ter AAA 
re pair. Si mul ta neous CABG/AAA re pair was more
pop u lar, how ever, among those youn ger pa tients in
rel a tively healthy gen eral con di tion as well as with
larger AAA. Pa tients with other risk fac tors that were
prone to AAA rup ture af ter CABG, such as hy per ten -
sion or symp tom atic AAA,6 were also can di dates for
si mul ta neous CABG/AAA re pair.

There is no doubt that si mul ta neous pro ce dures
have many ad van tages. One-stage ap proach can free
the pa tients from not only re peated an es the sia but also 
worry about the AAA rup ture af ter CABG. The only
draw back may be sys temic hy po ther mia from ex ten -
sive ex po sure and pul mo nary com pli ca tion due to
pro longed an es the sia. In the pres ent study, si mul ta -
neous CABG/AAA re pair seemed to carry no in -
creased mor bid ity or mor tal ity, but the post op er a tive
hos pi tal stay and to tal hos pi tal cost were sig nif i cantly
re duced.

De spite the ad vo cate of retroperitoneal aor tic ap -
proach,7,8 the transperitoneal aor tic ap proach was used 
more fre quently in our ex pe ri ence. Aside from eas ier
ap proach and ad e quate ex po sure, trans peritoneal aor -
tic ap proach car ried lit tle risk fac tors in se vere obe sity 
(> 90 kg), mul ti ple prior intra abdominal op er a tions,
suprarenal aneurysms, or aneurysms as so ci ated with
ex ten sive vis ceral oc clu sive dis ease. In pa tients re -
ceiv ing si mul ta neous op er a tion, transperitoneal ap -
proach was more fea si ble to per form in a su pine po si -
tion af ter CABG. 

In ci dence of ab dom i nal aor tic an eu rysm for ma -
tion in pa tients sched uled for elec tive CABG was re -
ported 5.2% to 13% by rou tine pre op er a tive ultra -
sonography eval u a tion.9 How ever, eval u a tion by

ultrasonography for AAA be fore CABG was not per -
formed rou tinely in our ser vice ex cept phys i cal ex am -
i na tion and his tory re view. Six pa tients who re ceived
AAA re pair 6 to 104 months af ter elec tive CABG
were ex cluded in the pres ent study. Their re cords for
orig i nal ad mis sion re vealed no di ag no sis of AAA, nor 
ab nor mal find ing dur ing ab dom i nal pal pa tion. More
care ful eval u a tion of co in ci dent pe riph eral vas cu lar
dis ease be fore CABG and fre quent ex am i na tions dur -
ing fol low-up af ter CABG are rec om mended.  

In light of cost-effectiveness, sur gi cal strat e gies
can not be con sid ered with out tak ing costs into ac -
count. The re duc tion of perioperative mor bid ity can -
not be over-emphasized to pre vent le gal-medical
events such as AAA rup ture af ter CABG or
perianesthesia mor bid i ties. In the pres ent study, si -
mul ta neous CABG/AAA re pair sig nif i cantly de -
creased hos pi tal stay and cost com pared with staged
pro ce dures. We will not jump into con clu sion be cause
of the small sam ple size and age dif fer ence (71 ver sus
al most 77). Age is, in fact, one of the most im por tant
risk fac tors of mor bid ity and length of stay. 

In con clu sion, si mul ta neous CABG and AAA re -
pair is fea si ble in sur gi cal tech nique. Si mul ta neous
op er a tion could be per formed as safely as staged pro -
ce dures, es pe cially in youn ger pa tients with larger
AAA and hy per ten sion, tak ing mor tal ity and mor bid -
ity into ac count.
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