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Abstract

Objective: To show outcome of challenging cases of Coronary Artery Bypass Graft (CABG) Methods:
A retrospective study, done in Apollo Hospitals Dhaka from 02-05-2005 to 13.12.2014. Total 1892
CABG cases were reviewed- Emergency: 22 cases, Off-pump: 1257 cases, Arrested heart: 554 cases,
On-pump beating heart: 81 cases, MIDCAB: 2 cases. Female - 213 (11.25%), male -1679 (88.74%).
Associated co-morbities: peripheral vascular disease: 19 cases, COPD: 78 cases, on dialysis: 17 cases,
ventricular septal ruptures :10 cases, carotid occlusive disease: 88 cases, old stroke: 58 cases, perma-
nent pacemaker: 4 cases, preoperative ventilator: 29 cases, left ventricular aneurysm: 58 cases, severe
mitral regurgitation: 5 cases, EF: 31-50% =260 cases, 21-30% =147 cases, 15- 20% = 8 cases. Associ-
ated procedures - left ventricular aneurysm repair: 42 cases, mitral valve replacement: 30 cases, aortic
valve replacement: 25 cases ,double valve replacement: 3 cases , RA myxoma removal: 1 case , LV
aneurysm repair with mitral valve procedure: 5 cases , LV aneurysm repair with ventricular septal
rupture repair: 5 cases , ventricular septal rupture repair: 10 cases , aorto-femoral bypass: 3 cases, ilco
femoral bypass: 1 case, left aorto-axillary bypass: 1 case , Bentall procedure with Brachio-cephalic
artery re-implantation: 1 case, Aorto-bifemoral bipopliteal bypass: 1 case , redo CABG-7, IABP
preoperatively: 12 cases. Results: Overall mortality rate 2.12% (39 cases), emergency 9.09 % (2 cases)
mortality, routine mortality 1.97% (37 cases). Conclusion: Challenging cases of CABG can be done
with acceptable morbidity and mortality with good long term outcome.
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Introduction in such cases. But a good set up, with the com-
CABG with other comorbidities, associated with bined effort of different disciplines-make the
other procedures make the CABG procedure challenge easier with good outcome.
challenging. Mortality and morbidity challenge
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Methods

This is a retrospective study, done in Apollo
Hospitals Dhaka from 2nd May, 2005 to 13th
December, 2014. Total 1892 CABG cases
were reviewed. 565 (30.34%) cases were chal-
lenging in our series. CABG with associated
co-morbidities and additional surgical proce-
dures were included in this study.

Off-pump: 1257 cases, arrested heart: 554
cases, on-pump beating heart: 81 cases.
Female - 213 (11.25%), male -1679 (88.74%).
Age range in years: 27 years = 1 patient
(0.052%), 30-40 year =401 patients (21.21%),
50-60 years = 690 (36.50%) patients, 60-65
years = 367 patients (19.39%), 66-70 years =
132 patients (6.97%), 71-75 years = 68
patients (3.59%),76-80 years = 13 patients
(0.68%), 81-85 years = 6 patients (0.47%), 86
year = 1 patient (0.052%).

Emergency CABG was done in 22 patients.
Indication was evolving myocardial ischemia
refractory to optimal medical therapy, pres-
ence of left main stenosis and/or 3-vessel

disease, ongoing ischemia despite successful
or failed PCI, complicated PCI, or cardiogenic
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shock. In unstable emergency situation only
venous conduits were used in 10 cases. Female
= 2. IABP was used in 6 emergency cases.
There were 78 cases of Chronic Obstructive
Pulmonary Disease. Pulmonary function test
was done in all patients. Injection Hydrocorti-
sone was needed in 30 patients who suffered
from Chronic Obstructive Pulmonary Disease
(COPD) with FEV1 less than 50% and
FEVI/EVC 0.7 ot less; during their immediate
postoperative period. Nebulization with salbu-
tamol, ipratropium bromide, budesonide;
propped up position, oxygen inhalation,
steroids, xanthine, frusemide and sometimes
positive pressure ventilation was applied for
management of COPD.

CABG with operation for peripheral vascular
disease was done in 19 cases. Aorto-femoral
bypass was done for 3 patients, ileo-femoral
bypass in 1 patient, left axillo-femoral bypass
in 4 patients, aorto-axillary bypass in 1 patient
(Fig. 1), aorto-bifemoral bipopliteal bypass-1,
femoro-popliteal bypass in 8 patients, repair of
injury to right Subclavian artery and vein was
done under Total Circulatory Arrest (TCA) in 1
case.
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Fig. 1: CABG proximal grafts, proximal end of
aorto-axillary bypass
Surgical correction of Ebstein anomaly with

CABG was done in 1 case- severe Tricuspid
Regurgitation with associated atrialization of RV.

Bentall procedure with Brachio-cephalic artery
reimplantation was in 1 patient where aortic
dissection involved coronary artery ostia and
brachio-cephalic artery origin (Fig. 2).

Fig. 2: Bentall procedure—coronary artery
implanted

Total arterial CABG-Left Internal Mammary
Artery (LIMA) to Left Anterior Descending
Artery and Right Internal Mammary Artery
(RIMA) to Posterior Descending artery, 1st and
2nd Obtuse Marginal arteries with Aorto-
bifemoral bipopliteal bypass was done in 1
patient.

Fig. 3: Total arteﬂal CABG- Left Internal Mam-
mary Artery (LIMA), Right Internal Mammary
Artery (RIMA) Y graft

Ejection fraction (EF) was 31-50% in 260
patients, 21-30% in 147 patients and 15-20% in
8 patients. Patients with low ejection fraction
needed a few days to be to fit for the surgery.

17 patients were on dialysis preoperatively, Rou-
tinely, we advised dialysis the day before the
operation and at the night or next morning, 43 of
non-dialysis dependent patients needed postop-
erative dialysis due to Acute Renal Failure.
Ultrafiltration was done by perfutionist perop-
eratively in all patients with renal impairment.

Aneurysm of coronary artery, placation was
done in 4 cases. Direct purse-string suture taken
by 8/0 proline around aneurysm, large ancu-
rysms were plicated, other smaller aneurysms
were left as they were.

There were 10 cases of ventricular septal
ruptures (Fig. 4), 2 patients were operated as
acute cases, 24-48 hours of incidence. 2 patients
developed cardiogenic shock with multi-organ
failure. There were 9 anterior and 1 posterior
rupture. The repair of ventricular septal rupture
was done using the infarction exclusion with
endocardial patch repair technique. 10 patients
were operated, mean age was 56 years. Time of
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heart attack was 10.75 days (mean) before opera-
tion. 4 patients had renal failure. Coronary
angiogram was done in all patients. Coronary
Artery Bypass Grafting was done in all patients,
aneurysmorrhaphy was needed in 5 cases,
delayed sternal closure was done in all cases.

Fig. 5: The patch is then sewn beyond the area of
infarction

There were 88 Carotid occlusive disease cases,
58 cases with history of old stroke. 5 patients
suffered from acute stroke with hemiparesis
10-20 days prior to CABG. All other CABGs
were operated at least 3 months after stroke.

Permanent pacemaker was present in 4 patients.
Battery was checked in all patients with the
support of catheterization lab.

Preoperative ventilator was needed in 29
patients. Of them, 11 needed Cardio Pulmonary
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Resuscitation (CPR). During angiogram, 6
patients became unstable and needed ventilator
support with IABP insertion. Due to ongoing
ECG change we went for CABG. 2 of these
patients (33.33%) died. 23 patients needed
preoperative ventilator. They were extubated and
stabilized. Angiogram was done as a routine
case. They were operated with good post opera-
tive course. One of these patients needed CPR on
roadside. Our emergency team reached there,
continued CPR, intubated on site with ambu bag
ventilation. He was put under a ventilator in
emergency room, IABP inserted and then
removed after 3 days. He was extubated after
four days; routine angiogram was done which
was followed by CABG.

There were 58 cases of left ventricular aneurysm
and 5 cases of severe mitral regurgitation. 42
cases of left ventricular aneurysm repair were
done, LV aneurysm repair 5 cases with mitral
valve procedure, LV aneurysm repair with
ventricular septal rupture repair was carried out
in 5 patients. Endoventricular patch repair (Dor
procedure) was done in 35 cases. Colley’s linear
Tepair in 6 cases. Batista procedure in 1 case. 41
patients underwent concomitant CABG, Mitral
valve ring annuloplasty was done in 4 cases,
chordal shortening in 1 case and one patient
underwent mitral valve replacement.

Figr 6: pling in anenrysmal part of LV
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Fig. 7: Aneurysmorrhaphy

Mitral valve replacement was needed in 30 cases
with CABG, 16 cases needed tissue valve, 14
cases needed mechanical valve, severe Mitral
Stenosis in 8 cases, severe MR (grade 3 and 4) in
22 patients, aortic valve replacement in 25 cases,
Double valve replacement was in 3 cases.
Coronary artery fistula was repaired in 4 cases
with CABG.

Fig. 8: Engorged fistulous tract on Main Pulmonary
Artery from Left Anterior Deacending Artery

Fig. 9: Vessel loop applied to distinguish origin and
insertion of fistnlons tract, Bulldog applied at origin
before going to CPB—ithrill disappear

3 arose from Left Anterior Descending Artery, 1
from Left Circumflex Artery. Right Atrial
myxoma removal with CABG in 1 case, redo
CABG in 7 cases. IABP preoperatively used in
12 cases, postoperatively in 35 cases.

N \\

Fig. 10: Femoro-femoral bypass

Results

Overall mortality rate was 2.12% (39 cases),
mortality in emergency cases =9.09 % ( 2 cases),
mortality in routine cases = 1.97% (37 cases) .
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Table I: Result

Mortality
Overall

Percentage

2.12% 39

Emergency 9.09% 2

Routine 197% 37

In our series of 22 cases of emergency cases 6
cases were in cardiogenic shock-needed high
inotropes with IABP support. There were 2 mor-
talities (33.33%).

All patients with LV aneurysm repair were
evaluated pre and post-operatively by clinical
examination and echocardiographic assessment.
Mortality in this series was 3 (7.14%). 2 patients
suffered from arrhythmia, 4 patients suffered
from mild degree of heart failure, 33 patients had
event free survival.

Outcome of repair of LV aneurysm with CABG
90.00%
20.00%
TOL0%
60.00%
50.00%
A0.00%
30.00%
20.00%

10.00% —
Mortality Arrhythmia Heart Failure  Ewentfree Survival
B Series2

Fig. 11: Outcome of repair if LV anenrysm with CABG

Of the 10 cases of ventricular septal rupture,
intra-aottic balloon pump was used in all for
1-4 days (mean 2.8 days). Total hospital stay was
2 to 17 days (mean 10.85 days). ICU stay was
4 to 11 days (mean 5.25 days) . Postoperative
hospital stay was 2 to 14 days (mean 9.14
days). There was 1 mortality on 2nd post-
operative day, another on 9th post-operative day
. Hospital mortality was 20%. Postoperative
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imfection with MRSA +ve was in 2 cases. Ven-
tricular septal rupture was detected from 1st
day to 22nd day of acute MI, (mean 5.71 days
after MI), mean ventilation time was 3.5 days
postoperatively, Postoperative residual ventricu-
lar septal rupture was detected in 1 case which
was conservatively managed, this patient devel-
oped pleural effusion and needed intra thoracic

tube drainage.

Table 11: VSR with CABG

Stay Mean

Total Hospital
Stay

ICU Stay

Postoperative
Hospital Stay

Range

10.85 days | 2-17 days

5.25 days 4-11 days

9.14 days 2-14 days

Outcome of repair of VSR with CABG

o

MORTALITY 1ABP

. N

Infection Resldual VSR

W Series2

Fig. 12: Outcome of repair of VSR with CABG

Preoperative dialysis dependent patients had
good outcome. All of them (17 in total) recov-
cred with zero mortality, But the patients who
needed dialysis for Acute Renal Failure postop-
eratively, the outcome was worse. There were 5
mortalities (11.62%) among these 43 patients,
Among Permanent pacemaker of 4 patients, 1
patient expired due to malfunction of battery of
pacemaker, Readmission needed in 3 patients
among EF: 15-20% patients group . 2 patients
(25%) did not survive in this group due to heart
failure. Prolong stay was associated in this EF
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group. AICD was needed for 5 patients in this
group. There were 6 mortalities (7.7%)} among
severe COPD patients in our series. 10 patients
developed stroke ,3 of them died within 10 years
of follow up . Among MVR overall mortality in
10 years is 6.66%, Aortic Valve Replacement
{AVR) is 4%, Double Valve Replacement (DVR)
is 33.33%. 1 patient (14.28%) in Redo CABG of
7 cases.

Table III: CABG with Valve replacement-overall 10
yeard follow up

Mortality

Mitral Valve replacement 6.66%

Aortic Valve replacement 4%,

Double Valve replacement 33.33%

Discussion

The management of combined Coronary Artery
Disease and Peripheral Vascular Disease is a
challenge and brings with it numerous clinical
dilemmas. Aorto-bifemoral bipopliteal bypass
with total arterial coronary artery bypass is a rare
combined single sitting operation. Computed
Tomographic(CT) Angiography appears consist-
ent and accurate in the assessment of patients
with peripheral arterial occlusive diseasel.
Synchronous procedure, minimizing surgical
aggression, could be effective in selected high
risk patients.?

Surgical ventricular restoration (SVR) is safe
and effective in improving pump function and
clinical status. Left ventricular aneurysm repair
can be performed with reliable good results.
Surgical treatment gives good survival benefit.
Surgical ventricular restoration (SVR) is an emerging
technique aiming to restore left ventricular

geometry and function in LV ancurysm patient.

Ventricular septal rupture is a lethal compli-
cation of myocardial infarction . To avoid the
high morbidity and mortality associated with
this disorder, patients should undergo emer-
£ency Surgery.

Mortality was more associated with renal
failure, more duration of cross clamp time,
preoperative cardiogenic shock and preopera-
tive use of ventilator. Coronary artery bypass
was done in all our cases in our report. Coro-
nary artery bypass surgery was performed in
52% patients in University Hospital Ziirich,
Ziirich, Switzerland in their series of 52 cases
of ventricular septal rupture repair. A residual
septal shunt was found in 18% in their series’,
in our study it was 14%. Skillington et al*
reported postoperative residual or recurrent
ventricular septal rupture in 22 of 101
patients, and a repeat operation was necessary
in eight cases. Current guidelines of the
American College of Cardiology— American
Heart Association for the treatment of patients
with acute myocardial infarction recommend
immediate operative intervention in patients
with septal rupture, regardless of their clinical
status.’ The immediate preoperative hemody-
namic status is a major determinant of the
postoperative outcome.® 2 patients came to
our hospital with cardiogenic shock with
history of recent myocardial infarction. Intra-
aortic balloon pump was introduced. After initial
stabilization, coronary angiogram was done and
operation was done on the day of admission.
But these 2 patients died after 31 hours and 9
days postoperatively. Same reports were given
by Daggett WM et al. If cardi- ogenic shock is
present, intra-aortic balloon
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pumping 1is instituted promptly; cardiac cath-
eterization, left ventriculography, and coronary
angiography are performed within 6 hours
thereafter. Ventricular septal repair is carried
out within the next 12 hours, even if intra-
aortic balloon pumping had produced apparent
hemodynamic stability, because this stability
is usually temporary.’ Miyajima et al
described infarction, cardiogenic shock, and
inferior ventricular septal rupture as predictors
of mortality.® Doppler echocardiography is
generally diagnostic.’ In-hospital mortality rate
of approximately 45 percent among surgically
treated patients and 90 percent among those
treated medically.'® In our study, it was 20%.
Post-infarction ventricular  septal  rupture
remains a serious and challenging complication
of acute myocardial infarction in the modern
surgical era. Surgical repair is associated with an
operative mortality of 39.5%. Overall survival at

10 years is 44.4% =+ 8.4%.,"" Overall 10 years in
our series was 60%.

Emergency cases who suffered from cardiogenic
shock revealed a benefit of early revasculariza-
tion strategies and also CABG was superior to
PCL. However, hospital mortality of CABG
procedures in a trial done by Hochman JS et al
was 39.6%.'2 In our series it was 33.33%.

Coronary artery discase and COFPD are both
related to smoking and therefore frequently
coexist. Many COPD patients die of coronary
artery disease. Of particular interest is the
increased incidence of atrial fibrillation in the
COPD patients. Annual incidence of mortality in
patients with COPD undergoing CABG is 7.2%
per year. Medalion et al® studied omly 37
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patients for 8.6 years of follow-up with an annual
incidence of death of 4%. In our series it was
7.7%.

Conclusion

Challenging cases of CABG can be done with
acceptable morbidity and mortality with good
long term outcome. Particularly in challenging
cases outcome improved with experience and
combined team effort of different specialties.
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