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Abstract

Introduction: Coronary endarterectomy is not a perfect procedure. However, it is sometimes the only available
alternative for cardiac surgeons in patients suffering from diffuse coronary artery disease. According to a large volume
of studies, coronary endarterectomy results (such as survival, recurrence of the symptoms of myocardial ischemia, and
graft patency) are not as satisfactory as standard coronary artery bypass grafting (CABG). While the left anterior
descending artery (LAD) is the artery most commonly involved in coronary endarterectomy, RCA can be treated with
coronary endarterectomy. This study aimed to evaluate clinical evidence and early results of right coronary artery
endarterectomy.

Methods: A total of 20 cases of coronary endarterectomy of the RCA was studied from January 2015 to January 2016 in
this retrospective study. Endarterectomy procedure was performed in Imam Reza Hospital affiliated to Mashhad
University of Medical Sciences.

Results: The mean age of the subjects was 6015.2 years (range: 48-75 years). From among them, 14 were male (70%),
and the mean ejection fraction index was 3615.7 (range: 15-60). Further, in 8 cases, a prior history of myocardial
infarction was documented (40%). The mortality rate among patients was 10% (n=2). In total, 7 (35%) and 12 (60%)
patients required intra-aortic balloon pump support and high-dose inotropic support, respectively. Perioperative
myocardial infarction was observed in 5 (25%) cases, and 3 (15%) patients required re-exploration due to significant
hemorrhage. Severe RV failure at the end of procedure was noticed in 4 patients (20%) with resultant mortality in half
of them. Some type of heart block w occurred in 1 patient (5%).

Conclusions: In case coronary endarterectomy of the RCA is performed by an experienced cardiac surgeon, favorable
outcomes can be expected.
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Introduction

Notwithstanding advances in coronary artery
interventions, increasing cases of severe and
diffuse coronary artery disease are treated with
coronary artery bypass grafting (CABG)
concomitant with endarterectomy [1-3]. Followed
by RCA, the left anterior descending (LAD) artery is
the most commonly involved vessel in
endarterectomy [4, 5, 7].

Theoretically speaking, poor prognosis and
outcomes are highly expected in coronary
endarterectomy, given the complexity of this
procedure, endothelial injury of coronary arteries, ,
RV failure, inability to complete extraction of
plaque especially in distal part and resultant
perioperative MI, and heart block [6, 8-11].

Even though the initial outcomes of coronary
endarterectomy are not as favorable as CABG
alone, we evaluated, in this study, the early clinical
findings and short-term mortality of 20 patients
suffering from diffuse coronary artery disease who
had undergone coronary endarterectomy of the
right coronary artery.

Methods

In the present study, a total of 20 patients
undergoing coronary endarterectomy of the RCA
were included and assessed from January 2015 to
January 2016. The whole procedures were
performed by the same medical team in Imam Reza
Hospital affiliated to Mashhad University of
Medical Sciences. All the revascularization and
CABG procedures in this study were performed
using cardiopulmonary bypass and cardiac arrest.
Left internal mammary artery (LIMA) graft and
saphenous vein graft (SVG) were simultaneously
harvested after median sternotomy. Arteriotomy
was performed on the target portion of the RCA.
Coronary endarterectomy of the RCA was
performed whenever graft insertion was not
possible because of diffuse disease of RCA and
insufficient lumen diameter despite the fact that
there might be enough distal extension of
arteriotomy.

Afterwards, the atherosclerotic plaque was
removed from the proximal and distal portions of
the coronary artery through coronary dissection.
Plaque excision from the distal part of the artery
was more prominent whereby the surgeon needed
to remove the atherosclerotic plaque from the
distal part of RCA as well as PDA and PLV branches.
Afterwards, the SVG conduit was inserted into the
RCA.
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The majority of the patients suffered from multi-
vascular (2VD or 3VD) coronary artery disease,
whereby one to four extra grafts were used. After
the graft was inserted in the proximal site of aortic
conduit, the weaning process from
cardiopulmonary bypass was initiated. Following
it, protamine was administered, and the sternum
was closed. Afterwards, the patients were
transferred to the intensive care unit (ICU).

The recorded variables in this study included low
cardiac output syndrome requiring high-dose
inotropic  support, amount of bleeding,
preoperative myocardial infarction (MI) with
increased creatine phosphokinase (CPK) and cTP
levels, need for intra-aortic balloon pump (IABP),
ICU admission, ventricular arrhythmia (VA) or
ventricular fibrillation (VF), length of hospital stay,
hospital mortality, and three-month mortality rate.

Results

The patients’ mean age was 60+5.2 years (range:
48-75 years). Of the patients, 14 were male (70%),
and the mean ejection fraction index was 36+5.7
(range: 15-60) (Table 1). From among the 20
patients on whom coronary endarterectomy of the
RCA was performed, two cases died from severe
heart failure and RV failure and low cardiac output
syndrome notwithstanding high-dose inotropic
support and IABP insertion. They were 76- and 55-
year-old men with 3VD coronary artery disease
and recent MI. One of them was expired in the
operating room, and the other was expired in the
I.C.U 12 hours after the procedure.

On the other hand, 18 patients were successfully
discharged from the hospital and were in good
condition as the three-month follow-up showed. In
12  patients, high-dose inotropic support
(epinephrine and norepinephrine) was needed
within the first 48 hours after surgery. However,
IABP support was essential in 7 patients.
Postoperative bleeding ranged from 250 to 1600 cc
in the first 24 hours following surgery.

In the operating room, three patients (15%)
required re-exploration for hemorrhage
management. Preoperative MI with increased CPK-
MB and CTP levels was recorded in 5 patients
(25%), a factor which was overcome without any
further interventions. The mean length of ICU stay
was 7.5 days (range: 4-16 days), and the mean
length of hospital stay was 14 days (range: 9-24
days).
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Table 1: Results of endarterectomy patients

Need for high-dose inotropic

0,
support 12 (60%)

Intra-aortic balloon pump (IABP) 7 (35%)

Hemorrhage 700 cc (250- 1600)
Need for re-exploration 3 (15%)
Preoperative myocardial infarction 5 (25%)

(MI)

Heart Block 1 (5%)

ICU stay 7.5 (4-16)

Length of hospital stay 14 (9-24)
Mortality 2 (10 %)
Discussion

The early reports on coronary endarterectomy
refer back to more than 40 years ago. Today, the
number of endarterectomy procedures at the time
of CABG has increased due to later stage and
diffuse state of coronary artery disease [1-3].

In some cases, coronary endarterectomy should be
performed when the surgeon faces diffuse
coronary artery disease with heavy calcification [5,
6, 7]. Under these circumstances, the cardiac
surgeon cannot find a suitable target and
acceptable coronary lumen with good distal run-off
in the coronary artery for the insertion of conduit.
In case there is not sufficient coronary lumen
notwithstanding adequate distal extension of
arteriotomy, coronary  endarterectomy s
performed [13].

Theoretically speaking, simultaneous application of
CABG and mechanical extraction of atherosclerotic
plaques in coronary artery disease, unlike CABG
alone, expectedly result in complete
revascularization with good clinical outcomes,
prolonged short-term and long-term survival, and
symptom free patients. Nonetheless, in actuality, as
many scholars have reported, coronary
endarterectomy has poor outcomes with no long-
term survival, leading to rapid recurrence of
patient symptoms and MI [11-14].

Experienced cardiac surgeons in referral centers
should perform this challenging procedure to gain
favorable short-term and long-term results in
coronary endarterectomy. During endarterectomy,
complete extraction of plaque in both sides
especially from the distal part was necessary
especially in the distal portion of vessels. Since the
intimal cord and ulcerative plaque can break at the
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ostium of septal branch and RV branch, it can
result in poor revascularization of the distal
segment. Results of RCA endarterectomy present
with severe RV failure and atrial dysrhytemia at
the end of procedure. Therefore, incisions should
be made close to large branches, and intimal
extraction should be performed along the path of
branches to achieve complete revascularization
[13-16].

Poor results and high mortality rate (30 days) have
been reported of coronary endarterectomy in both
LAD and RCA artery [12-14]. While coronary
endarterectomy has been in practice for around 40
years, some studies show that the results are poor
as for different parameters within 30 days
following the procedure. In this line, several large-
scale meta-analyses have been conducted.

Poorer results of coronary endarterectomy may be
related to endothelium damage during the
procedure. In fact, damaged endothelium can result
in endothelial dysfunction, platelet aggregation,
inflammatory reactions, thrombous formation, and
finally thrombosis in blood vessels [10-13]. Overall,
after LAD, the right coronary artery needs
endarterectomy more than other coronary arteries
[4, 5].

In comparison with CABG alone, cardiac surgeons
usually dislike coronary endarterectomy given its
less favorable outcomes. According to different
studies, in follow-up of coronary endarterectomy
procedure, prevalence of early graft failure and
recurrence of angina, perioperative MI, low cardiac
output syndrome, need for assisting device
especially IABP, prolonged stay in I.C.U, and
prolonged intubation and respiratory failure are
increased.  Also, risks of repeated coronary
interventions and CABG are increased [10-14].
Because of the mentioned shortcomings, cardiac
surgeons do not favor coronary endarterectomy.
Nevertheless, surgeons’ skills and experience for
this procedure have recently increased and better
surgical techniques are available for complete
extraction of diseased plaque. This can contribute
to successfully perform coronary endarterectomy
and remove atherosclerotic plaques from the
proximal and distal portions of coronary arteries
with better short-term and long-term results.

Conclusions

While we could not assess the long-term outcomes
and survival of the patients, the results depicted
promising short-term clinical outcomes and 30-day
mortality. The findings are comparable with
previous research. Overall, in cases for which
cardiac surgeons have no alternative, coronary
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endarterectomy of the LAD can result in desirable
outcomes and low mortality rates.

Conflicts of interest

The authors declare no conflicts of interest.

References

1. Abid AR, Farogh A, Nagshband MS, Akhtar RP, Khan
JS. Hospital outcome of coronary artery bypass
grafting and coronary endarterectomy. Asian
Cardiovasc Thorac Ann. 2009; 17(1):59-63.

2. Akchurin RS, Brand IaB, Barskova TIu. [Assessment
of efficacy of endarterectomy of coronary arteries].
Khirurgiia (Mosk). 2003; (10):21-4.

3. Erdil N, Cetin L, Kucuker S, Demirkilic U, Sener E,
Tatar H. Closed endarterectomy for diffuse right
coronary artery disease: early results with
angiographic controls. ] Card Surg. 2002;
17(4):261-6.

4. Fukui T, Takanashi S, Hosoda Y. Long segmental
reconstruction of diffusely diseased left anterior
descending coronary artery with left internal
thoracic artery with or without endarterectomy.
Ann Thorac Surg. 2005; 80(6):2098-105.

5. Authors/Task Force members, Windecker S, Kolh P,
Alfonso F, Collet JP, Cremer ], Falk V, Filippatos G,
Hamm C, et al. ESC/ EACTS guidelines on
myocardial revascularization: The task force on
myocardial revascularization of the European
Society of Cardiol- ogy (ESC) and the European
Association for Cardio-Thoracic Surgery (EACTS)
developed with the special contribution of the
European Association of Percutaneous
Cardiovascular Interventions (EAPCI). Eur Heart J.
2014; 35(37):2541-619.

6. Yoo JS, Kim ]B, Jung SH, Choo S], Chung CH, Lee JW.
Coronary artery bypass grafting in patients with
left ventricular dysfunction: predictors of long-
term survival and impact of surgical strategies. Int
J Cardiol. 2013; 168(6):5316-22.

7. Soylu E, Harling L, Ashrafian H, Athanasiou T.
Adjunct coronary endarterectomy increases
myocardial infarction and early mortality after

Short-term clinical outcomes and mortality of coronary endarterectomy in the right coronary artery

13

coronary artery bypass grafting: a meta-analysis.
Interact Cardiovasc Thorac Surg. 2014; 19(3):462-
473.

8. Sirivella S, Gielchinsky I, Parsonnet V. Results of
coronary artery endarterectomy and coronary
artery bypass grafting for diffuse coronary artery
disease. Ann Thorac Surg. 2005; 80(5):1738-44.

9. Silberman S, Dzigivker I, Merin O, Shapira N, Deeb M,
Bitran D. Does coronary endarter- ectomy increase
the risk of coronary bypass? ] Card Surg.
2002;17(4):267-71.

10. Tiruvoipati R, Loubani M, Lencioni M, Ghosh §,
Jones PW, Patel RL. Coronary endarterectomy:
impact on morbidity and mortality when
combined with coronary artery bypass surgery.
Ann Thorac Surg. 2005; 79(6):1999-2003.

11. Fukui T, Tabata M, Taguri M, Manabe S, Morita S,
Takanashi S. Extensive reconstruction of the left
anterior descending coronary artery with an
internal thoracic artery graft. Ann Thorac Surg.
2011; 91(2):445-451.

12. Kato Y, Shibata T, Takanashi S, Fukui T, Ito A,
Shimizu Y. Results of long segmental
reconstruction of left anterior descending artery
using left internal thoracic artery. Ann Thorac
Surg. 2012;93(4):1195-200.

13. Qiu Z, Chen X, Jiang YS, Wang L, Xu M, Huang F, et al.
Comparison of off-pump and on- pump coronary
endarterectomy for patients with diffusely
diseased coronary arteries: early and midterm
outcome. ] Cardiothorac Surg. 2014;9:186.

14. Naseri E, Sevinc M, Erk MK. Comparison of off-
pump and conventional coronary endarterectomy.
Heart Surg Forum. 2003; 6(4):216-9.

15. Hussain I, Ghaffar A, Shahbaz A, Sami W,
Muhammad A, Seher N, et al. In hospital outcome
of patients undergoing coronary endarterectomy:
comparison between off-pump vs on pump CABG. ]
Ayub Med Coll Abbottabad. 2008;20(1):31-7.

16. Bonetti PO, Lerman LO, Lerman A. Endothelial
dysfunction: a marker of atherosclerotic risk.
Arterioscler Thromb Vasc Biol. 2003; 23(2):168-
75.

Hoseinikhah et al



https://jsurgery.bums.ac.ir/article-1-63-en.html
http://www.tcpdf.org

