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1. Introduction

The majority of the worldwide Coronary surgery typically requires exposure of the heart and
its vessels through median sternotomy and cardiopulmonary bypass, making it one of the most
invasive and traumatic aspects of open-chest surgery.

Trying to decrease the risks of the CABG and its costs, in 1978 we repopularized the Off Pump
Coronary Artery Bypass Graft (OPCABG) [1-2] and expand the technique, addressing lesions
of the circumflex system (Cx) and applying it to diverse clinical scenarios. We tested several
surgical approaches, such as full sternotomy, including left, anterolateral, posterolateral and
right anterolateral thoracotomies, as well as partial sternotomy [3].

The video – assisted techniques in the nineties allowed, for the first time, to dissect the left
internal thoracic artery (LITA) without opening the pleura cavity. The LITA was anastomosed
to the left anterior descending (LAD) through a small left anterior thoracotomy. [4-5-6] and a
new method for coronary bypass was create [7].

From 1996, a new series of technological developments allowed, widespread application of
the OPCABG and MIDCAB techniques surgeons to perform high quality reproducible
anastomoses and demonstrate in the great majority of reports, a decrease in postoperative
morbidity [9-16].

In 1997, we performed for the first time an ambulatory coronary bypass through a xiphoid
lower sternotomy incision (MINI OPCABG) using 3D technology to assist in the operation [8],
shortly after we would continue to expand the operation [17-18].

Here in this chapter we will describe the technique to perform the MINI OPCABG operation
today in our institution.

© 2013 Benetti et al.; licensee InTech. This is an open access article distributed under the terms of the Creative
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2. Anatomical considerations

The work area anastomosis is generally from the fourth intercostal space down (Fig. 1).

Figure 1.

The relationship between breast and distance to the coronary arteries or the anastomosis
potential  place can be estimated preoperatively with different  imaging techniques.  With
a simple chest radiograph, you can also estimate the distance from the tip of heart to the
midline  sternum, important  factor  in  concordance with  the  anatomical  variations  of  the
thorax. In the Fig. 2 you can see an ideal case where you are able to access any territory
of the heart with this incision.

Figure 2.
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3. Technique

The patients are prepared as for standard coronary bypass operation through medium
sternotomy.

A skin incision is made from the xiphoid up to the level between the third and fourth intercostal
space (Fig 3).

Figure 3.

The sternum is open and the left table is lifted to dissect the left mammary artery.

In the majority of the operations, we used a part of a normal Lima retractor. In the last
patients  we created a  new prototype retractor  that  allows to  potential  perform a  more
friendly  operation  (Fig.4).  The  left  mammary  was  dissected  up  to  the  third  intercostal
space,  in general  around 7 to 10 cm. isolated without the veins.  It  is  important that the
angle of the superior part where the mammary is attached to the sternum has to be be‐
low 20% to  avoid  any  potential  kinking.  After  the  dissection  was  completed,  (Fig.5),  if
the  operation is  only  left  internal  mammary to  LAD,  we would heparinzed the  patient
with 3mg/kg to maintain ACT more than 480 sec.

When the ACT is more than 480 sec. and the patient has a normal temperature we would cut
the distal part of the left internal mammary 1cm approximately from the distal bifurcation.
The mammary distance is measured first with the pericardium intact, if achieved the dia‐
phragmatic reflect of the pericardium it means that the length of the mammary is correct to
perform a graft, also in the most distal segment of the LAD. After the pericardium is cleaned
to identify the area of the pulmonary artery, the pericardium is open to the apex and towards
the right around 5 to 6 cm., initially in that moment in most of the cases the area of the LAD
is seen and the potential area of the anastomosis is defined, the distance with the heart, in
normal position of the mammary, is measured to be sure there is not any potential kinking do
to excess of the conduit. The retractor is changed (in the last 6 cases we used a new prototype
system where you only change the angle without changing the piece) (Fig.4), the pericardium
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was opened towards the right side of the aorta and a piece is taken avoiding any compression
of the great vessels. 2 stitches are put around 2 cm. deep in the left border of the pericardium
with a distance of 5 to 7 cm and lifted to position the LAD area. After that a Polypropylene 5-0
is put around the artery in the area we decided to perform the anastomosis, also a mechanical
stabilizer is always in position in this place with the opening part towards the head of the
patient to avoid any problem of damaging the graft when you need to take it. The anastomosis
is performed in a running way with 7 or 8 polypropylene depending on the size of the artery.
We didn’t use shunt, normally except if the artery has more than 2,5 mm in size and has a very
proximal occlusion.or the clinical situation require We used blower only in the moment we
needed to visualized correctly the border of the artery, we tried to avoid the use of the blower
directed to the mammary, also syringe with warm water is used to help and to maintain the
temperature of the heart. When the bypass is finished and before we tied the suture, the stitches
of 5-0 polypropylene around the artery where released as well as the clamp of the mammary,
finally the anastomosis was tied.

Figure 4.
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Figure 5.

The mechanical stabilizer was removed, the stitches of the pericardium where released and
the Flow of the graft was measured being sure there is not any kinking, if the Flow and the PR
are ok the mammary is fixed with 2 stitches of 7-0 polypropylene in both sides around 1 cm
from the anastomosis.

The heparin was reverted with protamine. If the pleura was closed one drainage is positioned
avoiding touching the heart and the graft. If the left pleura was opened the drainage is
positioned in the left pleural space with two holes in the mediastinun area and one stitch is
done between the pleura and the back of the sternum to separate the drainage from the area
of the graft to avoid any damage and the sternum is closing in a normal way with less numbers
of sutures.

In case we need to perform more grafts after the left internal mammary was prepared, we put
the mammary retractor in the right size of the sternum and take a piece of a right mammary
and perform and anastomosis (fig. 6 ), with a non touch vein or radial artery to perform the
others grafts. In this situation after both conduits were prepared the retractor is changed and
the heart is exposed opening the pericardium in the same way previously descript in the
mammary to Lad graft. (fig7)
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Figure 6.

Figure 7.
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Figure 8. Patient four coronary grafts next day after operation.(ideal candidate )

If the patient is stable and need Cx graft and it is possible we put any suction cusp in the apex
to expose the heart and vessels then using always mechanicals stabilizers we perform the
anastomosis. After the Cx we perform the right and the LAD, last [18], if the patient because
the clinical conditions require, we completed the mammary to LAD first and then the rest of
the operation. Is important to notice that the heart is not touch in any moment only you require
to do it when you need to put a suction cusp in the apex.

The incision is closed in the same way (Fig.8). In hybrid procedures, the operation where
performed first MINI OPCABG (Mammary to LAD) and after a period of 8 hours we perform
angioplasty Stent. In table 1 and 2 we see the characteristics of the patients, and in Fig 9-10-11-
the different grafts we already performed in this group of patients.

Patient Characteristics Value

Number of patients 55

Average age (years) 66.0 ± 8.3

Female gender 9(16.%)

One-vessel disease 24 (43%)

Two-vessel disease 12 (22.%)

Three-vessel disease 17 (31%)

Left main trunk disease 2 (4.0%)

Hypertension 35 (64%)

Lipid disorders 37 (67.0%)

Diabetes mellitus 14 (25%)

Smokers 21 (38%)

Aspirin preoperatively 17 (31%)

Table 1. MINI-OPCABG: long term results.
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Previous myocardial infarction 21 (38.0%)

Previous catheter intervention 6 (11.0%)

Peripheral vascular disease 5 (9%)

Chronic obstructive pulmonary disease 8 (15%)

Previous renal disease 1 (2%)

Previous stroke 1 (2%)

Critical preoperative state 3 (5.0%)

Moderate to severe left ventricular function 7(13%)

Asymptomatic 6 (11.0%)

Stable chronic angina 17 (31.0%)

Unstable angina 32 (58.0%)

Myocardial Infarction 1 (2%)

Recent myocardial infarct 3 (5%)

Emergency operation 2 (4.0%)

Other than isolated CABG 1 (2.%)

Average Euroscore 3.4 ± 1.4

Previous CABG 2 (4%)

Preoperative Death 0.0 (0%)

Exploration for bleeding 1 (2.%)

New onset atrial fibrillation 1 (2.%)

Pleural effusion 1 (2.%)

Ventilation more than 24 hours 2 (4.0%)

Table 2.

Figure 9.
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Figure 10.

Figure 11.
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4. Results

We didn’t have operative mortality in this series of 55 Patients.

Two Patients in this series received plus the MINI OPCABG operation a PTCA STENT to the
CX and RCA after the procedure.

We performed during the last 15 years this type of MINI OPCABG operation with the variables
in 55 patients with good long term clinical results (Fig. 13-14).

Figure 12.
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0,000 

0,250 

0,500 

0,750 

1,000 

0,0 40,0 80,0 120,0 160,0 

Postoperative=Asymptomatic 

Months 

Survival 

Figure 14.

MINI OPCABG
http://dx.doi.org/10.5772/54880

145



5. Conclusions

More experience and better technology is needed to expand this operation in multiple vessels
and also to create intracoronary connections in some situations (Fig.12). Also for the Hybrid
technique is mandatory to create a more friendly retractor and others instruments that facilitate
the mammary to Lad operation.
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