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Is Combined Abdominal Aortic Aneurysm Repair
and Coronary Artery Bypass Grafting Feasible?
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Background. Significant coronary artery diseaserequiringcor onary ar-
tery by passgrafting (CABG) may co-existwithlargeabdomi nal aortican
eurysm (AAA) in some patients. We reviewed our experi enceinei ther
staged or s mul taneousoper ation.

Methods. Therecordsof al patientsreceiving both CABG and AAA re-
pairsinrecent 7 yearswereret ro spectively reviewed. The patient demo-
graphics, severity of cor onary disease, AAA size, duration of staged pro
cedures, perioperativemor bidity and mor tal ity ratesaswell asthehospi tal
costwereanalyzed.

Results. From June 1993 to Sept 2000, totally 14 patients received both
CABG and AAA repair, including 6 patients for simultaneous operation
(group A, 42.8%) and 8 for staged op er ation (group B, 57.2%) with CABG
first. Patientsinthegroup A wereyoun ger and with larger AAA. Therewas
nei ther oper ativemortal ity inbothgroup nor interprocedureAAA rupturein
group B. Tota postoperativehospital stay and hospital cost were signifi
cantly decreased in group A thanin group B rehospitalized patients.
Conclusions. SimultaneousCABGandAAA repairisfeasi bleinsurgical
tech nique. Inthoseyoun ger patientswithlarger AAA, com bined sur gery
could be per formed assafely asstaged pro cedures.

[Chin Med J (Taipei) 2002;65:29-33]

[ thoughcoexistenceof signifi cantcor onary ar

tery disease(CAD) andlargeabdomi nal aortic
aneurysm(AAA)isnotuncommon,” ef fectivestrate
giesforinter ventionremainsmuchdebatedinpatients
requiringboth. Thesignif i canceof CAD ismagni fied
withrepair of AAA becauseaor tic crossclamp dur ing
op er ationmay heavily in creasethecar diac afterload
aswell asox y gendemand. Thefluid shiftsaf ter AAA
repair may asoinducecar diacischemia.® In contrast,
cor o hary ar tery revascularization in patientswith co-
exist AAA may increase the risk of postoperative
AAA rupture.*Thus, s mul taneousoper ationof both
coronary artery by passgrafting (CABG) andAAA re

pair is proposed to prevent such disastrous conse
guenceof staged op er ation, a though it makeshigher
oper ativemortal ity thanany singleprocedureaone.”
Sur gi cdl strat egiesin patientswith comorbidsig-
nificant CAD and large AAA were up to surgeon
pref er enceinour ser vice. Inthegroup of staged op er-
ation, how ever, CABG wasa waysfol lowedby AAA
repair in a few weeks. In patients with significant
CAD coexistentwithhuge AAA orimpending rup-
ture, s mul taneousCABG/AAA repair wasrec om
mended. In the present study, we re viewed the out-
comeof & ther staged or s mul taneousoper ationinour
ex peri encewhileboth CABG and AAA repair were
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mandatory. Hospi tal costandpost oper ativehospi tal
stay wereaso analyzed.

Methods

Data of all patients receiving both CABG and
AAA repairinour serviceinrecent 7 yearswereret ro
spectively reviewed. Six received simultaneous
CABG/AAA repair (group A) and 8 re celved staged
op er ation (group B). One patient in group B failed si-
multaneous CABG/AAA repair due to unstable
hemodynamics after CABG and was subjected to
staged AAA repair 3weekslater. CAD wasthereason
of thefirst ad missionin 5 patientsin group A (5/6,
83.3%) and in 3 patientsin group B (3/8, 37.5%). Pa-
tientswith out both sur gi cal indi cationsdur ingtheini-
tia hospi tal izationwereex cluded: 6 patientsoper ated
onforlargeAAA (5€elective, Lruptured AAA) during
fol low-up af ter CABG wasex cluded. Among them,
the mean (+ standarddevi ation, SD) interprocedure
interval was 46.83 + 14.37 months (range, 6-104
months). Onepatientwithsignifi cant CAD di agnosed
4 years after AAA repair and 1 patient receiving
transmyocardia laser revascularization (TMLR) &f ter
repair of impending ruptured AAA were also ex-
cluded.

CABG was performed with standard median
sternotomy with cardiopulmonary by passfor all pa
tientsex cept onein group B who received mini mally
invasive direct coronary artery bypass (MIDCAB)

Table 1. Patient demographics and preoperative data

withtheleft inter nal mam mary ar tery (LIMA) anas
tomosedtotheleft anterior descendingar tery (LAD)
only.

AAA repair wasper formedinstandardfashion
with e ther aor ticap proach up to sur geon pref er ence.
Transperitoneal approach was per formed in 10 pa
tientsand retroperitoneal ap proachin4 patients. Inthe
group of simultaneousCABG/AAA repair, CABG
wasex clusively per formedfirst. AAA wasex posed
dur ing har vesting of theby passconduitsandrepaired
af ter com pletion of CABG with the cannulations | eft
insitu, asprevi ously described.®

All val uesareex pressed asmean = SD. The data
were compared with Fisher exact test and Mann-
Whitney U test between groups A and B. Dif fer ences
were considered significant at p value of less than
0.05.

Results

All 14 patients in both groups were male with
mean (+ SD) age 71.00 + 0.88 yearsin group A and
76.12 + 1.44 yearsin group B (p = 0.03). The other
preoper ativedataweresimi larin both groupsex cept
that group A patientshad apast history of hy per ten-
sion (p = 0.03) and the larger AAA diameter(6.92+
0.18 cmver sus5.63 = 0.19 cmin group B) (p = 0.01,
Tablel). All patientsin the present study had AAA
over infrarena area. One patient in group A and 5 pa-
tientsingroup B had their ini tial hospi tal izationfor

Demographic Simultaneous OP (n = 6) Staged OP (n = 8) p vaue
Age (yr) 71.00+ 0.88 76.12 + 1.44 0.03%
Male 6/6 (100%) 8/8 (100%) --
Smoking 2/6 (33.3%) 6/8 (75%) 0.16°
Diabetes 1/6 (16.7%) 0/8 (0 %) 0.43°
Hypertension 6/6 (100%) 3/8 (37.5%) 0.03"
COPD 0/6 (0 %) 2/8 (25%) 0.31°
EF 4783+ 298 46.75 + 3.04 0.95%
No. of CAD 250+£0.31 275+ 0.23 0.428
AAA diameter 6.92+0.18 563+£0.19 0.012

All valuesare expressed as mean + SD. OP = operation; COPD = chronic obstructive pulmonary disease;
EF = gjection fraction; CAD = coronary artery disease AAA=abdominal aortic aneurysm.

3Mann-Whitney U test ; °Fisher exact test.
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Table 2. Operative procedures and postoperative course

Simultaneous OP (7»=6)

BypassNo. of CABG 2.50+ 0.48
Useof LIMA 2/6 (33.3%)
ETT day of CABG 2.50+0.37
Bypasstime (min) 155.17 + 25.87
Transperitoneal approach 5/6 (83.3%)
Useof Y graft (for AAA) 3/6 (50%)

Total blood loss (ml)
Operative mortality (<30 day)
Total postoperative stay (day)
Total hospital cost (NTD)

0/6 (0%)

1849.00 + 269.28

13.33+0.71
464,323.17 + 21,938.37

Staged OP (n=8) p vaue
313+0.38 0.29°
38 (37.5%) 1.00°
171+ 021 0.15°
149.67 + 10.98 0.36°
5/8 (62.5%) 0.41°
6/8 (75%) 0.34°
2320.71+530.46 0.69°
0/8 (0%) -

30.00 + 2.97 <0.01%
697,555.25 + 59,860.28 0.012

All values are expressed as mean + SD; OP = operation; CABG = coronary artery bypassgrafting; LIMA = |&ft internal
mammary artery; ETT = endotracheal tube; AAA = abdominal aortic aneurysm; NTD = new Taiwan dollar.

M ann-Whitney U test; Fisher exact test.

AAA, e ther pul sating massor vagueabdomi nal pain.
Theoper ativeproceduresandpost oper ativecourses
weresimi larinboth groups(Table?2). Fivepatientsin
each group re ceived AAA re pair viatransperitoneal
ap proach. Group B patients had moreto tal blood loss
(2320.71 £ 530.46 ml) than group A patients(1849.00
+269.28 ml), but thedif fer encedid not at tain statisti-
cal signifi cance(p >0.05). Therewasnei ther sur gi cal
mortality in both groups nor AAA rupture in the
interprocedure period in group B. Three patientsdied
in the study period: onepatientingroup A ex pired 3
monthspost op er atively and twoingroup B ex pired 6
monthsand 5 years af ter op er ation. The 1-year sur-
vival rate was simi lar inboth groups (66.67% ver sus
85.71%; p =0.13). Nonedied at hospi tal and al were
caused by car diac events. All patientsin group B ex-
cept one with impending ruptured AAA received
CABG/AAATrepairinseparatehospi tal ization. The
mean (x SD) interprocedure interval was 56.25 +
14.64 days(range, 12-150days). Thepost op er ative

Table 3. Postoperative complications

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

Nonfatal complications occurred in 3 patients
(3/6, 50%) in group A and 5 patients (5/8, 62%) in
group B (p = 1.00) (Table 3). One patient with base-
line creatinine level of 2.2 in group B suf fered from
postoperative renal insufficiency, who had the
creatininelevel increasingto 3.3 af ter CABG and
subsequently decreasingtopreoperativeval ues.He
alsohadabdomi nal wounddisruptionaf ter AAAre
pair. One patient in each group suf fered from drop
foot in the saphenous vein har vest [imb and got im-
proved in two weeks. Peroneal nerveinjury wasim-
pressed and was ex cused to the over-tight com pres
sion ban dage.

Simultaneous OP (n = 6)

Staged OP (n = 8)

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.
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Discussion

Thecombi nationof severecoronary artery disease
and a large abdomi nal aorticaneurysmiscertainly a
sur gi cal chal lenge. Sur gi cal riskincreasesduetothe
nat ural courseof eachdisor der. Thereisno uni ver sal
agree ment of sur gi cal strat egy to date, how ever, si
mul taneousor staged CABG/AAA repair a short in
ter val wasmost of ten sug gested.

While staged CABG/AAA repair was planned,
CABGwasex clusively per formedfirst for reduction
of car diac-specificmor bidity andmortal ity af ter AAA
repair. Si mul taneousCABG/AAA repair wasmore
pop ular, how ever, amongthoseyoun ger patientsin
rel atively healthy gen eral condi tionaswell aswith
larger AAA. Patientswith other risk fac torsthat were
proneto AAA ruptureaf ter CABG, suchashy per ten
sionor symptomatic AAA ° werealso can di datesfor
s mul taneousCABG/AAA repair.

Thereisnodoubt that st mul taneouspro cedures
have many ad van tages. One-stage ap proach canfree
thepatientsfromnot only repeated anesthesiabut a so
worry about the AAA rup ture af ter CABG. Theonly
draw back may be systemic hy pother miafrom ex ten
sive exposure and pulmonary complication due to
prolongedanesthesia. Inthepresent study, si mul ta
neous CABG/AAA repair seemed to carry no in-
creased mor bidity or mortal ity, butthepost oper ative
hospi tal stay andtotal hospi tal costweresignifi cantly
reduced.

De spitethead vo cate of retroperitoneal aor tic ap-
proach, "8 thetransperitoneal aor tic ap proach wasused
morefrequently inour ex peri ence. Asidefromeasier
ap proachand ad equateex po sure, transperitoneal aor-
ticapproachcarriedlittlerisk factorsinsevereobesity
(> 90 kg), multi plepriorintraabdominal operations,
suprarenal aneurysms, or aneurysmsas so ci ated with
extensivevisceral occlusivedisease. Inpatientsre
ceivingsi mul taneousoper ation, transperitoneal ap
proachwasmorefeas bleto per forminasu pinepo s-
tionaf ter CABG.

Inci denceof abdomi nal aorticaneurysmfor ma
tionin patients sched uled for elective CABG wasre-
ported 5.2% to 13% by routine preoperativeultra
sonography evaluation.® However, evaluation by

ultrasonography for AAA before CABG was not per-
formedroutinely inour ser viceex cept physi cal ex am:
i nationand history review. Six patientswhoreceived
AAA repair 6 to 104 months af ter elective CABG
wereex cluded inthe present study. Their re cordsfor
origi nal admissionrevealednodi agnosisof AAA, nor
abnor mal findingduringabdomi nal pal pation.More
careful eval uationof coinci dentperipheral vascular
diseasebefore CABG andfrequent ex ami nationsdur
ingfol low-up af ter CABG arerecommended.

Inlight of cost-effectiveness, sur gi cal strat egies
cannot be con sid ered with out tak ing costsinto ac-
count. Thereduction of perioperative mor bid ity can-
not be over-emphasized to prevent legal-medical
events such as AAA rupture after CABG or
perianesthesiamor bidi ties. Inthe present study, si-
multaneous CABG/AAA repair significantly de-
creased hos pi tal stay and cost com pared with staged
procedures. Wewill notjumpintoconclusionbecause
of thesmall sam plesizeand agedif fer ence(71 ver sus
a most 77). Ageis, infact, one of the most im por tant
risk factorsof mor bidity andlength of stay.

Inconclusion, s mul taneousCABGand AAA re-
pairisfeasi bleinsur gi cal technique. Si mul taneous
op er ation could be per formed assafely asstaged pro-
cedures, especially in younger patients with larger
AAA andhy pertension, takingmor tal ity and mor bid-
ity intoaccount.
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