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Abstract

Performing an anastomosis to the desired location of the left anterior descending artery (LAD) is not always
easy for cardiac surgeons. The techniques described to solve this problem have advantages and disadvan-
tages. Low likelihood of complications and easy to repair if they occur; We believe that it is a technique that
has a rapid learning curve, does not cause coronary intimal damage, does not require additional equipment,
and is suitable for the morphology and physiology of the heart; We wanted to define the “LAD search meth-
od with vertical incisions”.
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Left anterior descending (LAD) is the most
commonly bypassed vessel during coronary
bypass (CABG) surgery. Optimal LAD revascu-
larization is one of the most important goals of
bypass surgery. Additionally, in most patients,
the LAD is located deep within the epicardial fat
and muscle in the proximal first third and then
progresses towards the epicardial surface. How-
ever, in approximately 17-20% of patients requir-
ing surgical revascularization, the LAD is found
in the interventricular septum or deeply buried.
The presence of a buried LAD artery is a very im-
portant problem encountered in coronary bypass
surgery'”. Because the LAD is deep and intra-
muscular, it may cause serious problems in LAD
exploration or prevent anastomosis to the ideal
location. Managing this problem is often difficult
and prone to complications. Various techniques
described in the literature have advantages and
disadvantages. These may include advancing
proximally by retrograde dissection from a visible
distal part of the LAD, or a diagonal branch, or
advancing a retrograde probe proximally through
an arteriotomy performed in the distal LAD".

The most important problem that may occur
is the complication of right ventricular perforation
(RVp). Repair of this or control of bleeding that
may occur may negatively affect the LAD and its
anastomosis. Another problem is that surgeons
perform anastomoses in the distal segment
where the LAD is superficial. In this location,
the LAD may be small in diameter and affected
by atherosclerosis, and therefore a bypass may
have been performed whose long-term patency
may not be as desired. However, the intramus-
cular segment of the LAD is generally free of
atherosclerosis and has a much larger caliber,
but its more superficial distal part is thin enough
to make anastomosis difficult and prevent it from
being performed to the desired quality, and it is
technically difficult to bypass.

In addition, It can take 20-30 mins to dissect
out a a deep intramuscular LAD artery, prolong-
ing the cross clamp time. There is bleeding from
the epicardial veins or the muscle itself. This
bleeding may not be apparent while the aortic
cross clamp is on but can become bothersome

when the heart is reperfused and beating

Our aim is to present a different surgical tech-
nique that allows the invisible LAD to be easily
found and the defect to be repaired easily and
without complications in case of RVp complica-
tion.

First of all, it is useful to explain which physi-
ological and morphological features of the heart
we develop by taking into account.. The most
important reference point of our technique is the
knowledge that the RV muscle fibers are perpen-
dicular to the septum and LAD. Therefore, the
short axis is stretched during contraction (Fig-
ure 1). The tension is highest basally and lowest
near the apex'. The tension vector here is per-
pendicular to the septum and LAD.

Myocardial fibers of the RV are perpendicular to
the septum and LAD.

When the RVp incision that may occur during
LAD exploration is perpendicular to the septum,
the tensile force between the RV myocardial fi-
bers will be minimal®, whereas the tensile force is
maximal with incisions parallel to the LAD/ sep-
tum. (Figure 2a and b). Our new surgical tech-
nique is based on this morphology and physiolo-
gy of the RV myocardial fibers.
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With this technique, the LAD is searched in
a small area, the risk of damage to the LAD and
anastomosis during repair of incisions is elimi-
nated, and most importantly, if RVp occurs, the
tensile force applied to the repair sutures is min-
imized because the incision is parallel to the RV
myocardial fibers.

When the heart is in cardioplegic arrest, (all
cases can be applied by providing arrest with
standard sternotomy, on pump and antergrade/
redrogarde cardioplegia). The segment to be
anastomosed is determined first. The segment
can be better visualized by placing sponges un-
der the heart. Care should be taken to ensure
that the venous cannula completely decompress-
es the RV. Because a full and tense RV will make
it difficult to apply the technique (Figure 3a).

In almost all cases, the LAD is located 1-1.5
cm to the right of the Grade Cardinal Vein (GCV).
Although very rare, it may also be located on the

(@)

left side”. In the segment where the anastomosis
is to be performed, a very gentle and small inci-
sion of 1 cm in length perpendicular to the LAD
axis is made on the right side of the GVC with a
No. 15 scalpel (Figure 3 a and b).

Each time we check whether the LAD is vis-
ible. If the GVC is not in the standard course,
the space where the LAD will be located will be
above the septum, so we locate the septum and
make the incision over it. The most important
problem here is intracavitary LAD course which
is seen in 0.2%°

Since it is not possible to know preop how
deep the LAD is, after each small incision, one
goes deeper with minimal movements and very
carefully. After a while, the LAD becomes obvi-
ous. The transfers incision is then discontinued
and an incision is made over the LAD (Figure 4a
and b).

(b)

Figure 3a and b:
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(a)

(b)

Figure 4a and b:

If there is a muscular bridge in the LAD and
there is compression, a complete myectomy is
performed on the LAD. In the absence of com-
pression, the incision is extended as far proxi-
mally as necessary for the anastomosis and graft
to travel at the appropriate angle.

When the LAD is suitable for anastomosis,
suture marsupialization is performed with 6-0
Prolene (Ethicon, Somerville, NJ) and some-
times with a long strip patch made from the peri-
cardium to prevent bleeding from the incisions.
The LAD-LIMA anastomosis is performed later to
prevent damage to the anastomosis.

If RVp is suspected, the RV is filled with ve-
nous cannula occlusion and checked for bleed-
ing. RVp is the most important complication. For
RVp repair, it is very important that the heart re-
mains in arrest and the RV is empty. In the work-

..I:iﬁ 1

ing heart, the risk of suture interruption and en-
largement of the rupture increases.

RVp is repaired with 1 or 2 sutures with pleg-
ite support. It is not necessary to compress the
sutures too much. Because the epicardium is
already facing and more importantly, the tensile
force applied to the sutures is minimal and the
systolic pressure in the RV is low. Because the
RVp is perpendicular to the septum (Figure 5). In
rare cases where the RVp incision is very close
to the LAD, the LAD can be freed and sutures
can be easily placed during repair as shown in
the figure (Figure 5).

Not only the LAD but sometimes the obtus
margin 1 (CX OM1) branch of the circumflex cor-
onary artery may also be embedded in the myo-
cardium. While the location where OM1 diverges
from the Cx is relatively visible, determination of
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the anastomotic site may be problematic. In this
case, the width of the segment where the coro-
nary artery is likely to be found is at most 1 cm.
The possibility of finding this segment with inci-
sions parallel to the coronary artery is very low.
Because if the incision does not coincide exactly
over the coronary artery; an unnecessary myo-
cardial injury is caused.

In this case, it is easier to find the coronary
artery with gentle incisions perpendicular to
CxOMH1. Of course, this time perpendicular inci-
sions are made to the myocardial fibers in this re-
gion. However, since CX OM1 is not deep, these
incisions are not deep either. Most of the time,
bleeding stops without additional intervention.
(Figure 6)

Finding the CX OM1 artery. a) left atrium append-
age, b) cardiac vein. ¢) CX coronary artery, d) middle cardi-
ac vein, CX obus margin OM1.

Identifying the site of bypass of an embedded
LAD is very important for coronary surgery and
is an additional source of stress. If we consider
LADs embedded in intramyocardial ones, epicar-
dium and adipose tissue, this problem is a signifi-
cant problem for many surgeons.

The value of creating an anastomosis from an
atherosclerotic or small-diameter distal vessel
to a larger-length, soft, non-atherosclerotic seg-
ment is obvious. Being able to do this both pro-
longs life and increases patients’ privacy by sav-
ing them from re-intervention. One of the most

difficult parts of coronary artery bypass surgery
is dissecting the deep-seated intramuscular LAD
without causing any technical problems.All tech-
niques for finding the LAD have their own advan-
tages and disadvantages. The most feared com-
plication is RVp. Because the incision is parallel
to the septum, the repair sutures are subjected
to great tension during contraction. Because RV
myocardial fibers adhere perpendicular to the
septum. During contraction of the myocardial fi-
bers, the RVp is subjected to significant tensile
force. Therefore, repair techniques involve the
risk of damage to both the LAD and the anas-
tomosis. In addition, during RV contraction, the
repair sutures are also subjected to significant
tensile force. For these reasons, sutures and re-
pair may not be effective and may even rupture.
In addition, there is a risk of damage to the LAD
anastomosis or LAD septal branches.

Some of the techniques require equipment
and additional devices. Some require courage
and experience. The frequently used method is
to direct a 1 mm probe from the distal end of the
LAD to the proximal; LAD also includes problems
such as perforation, intimal damage and arteri-
otomy closure. To close the arteriotomy in the
distal LAD, Apostolakis et al even developed a
clever technique.

All techniques described for RVp repair in-
volve suture or patch closure of either the under-
side of the LAD to the opposite side or the right
side and underside of the LAD. However, these
have some serious physiologic obstacles.

Physiologic obstacles: RV myocardial fibers
adhere perpendicularly to the septum (where the
LAD courses). With each contraction, the short
axis is stressed more than the long axis (Figure
2).

In the technique we describe: It is much easi-
er to find the embedded LAD and if RVp occurs,
according to the same physiologic rule, the ten-
sile force applied to the sutures by myocardial
contractions will be minimal because the incision
is parallel to the myocardial fibers. More impor-
tantly, the repair will not have a negative effect
on the LAD branches and anastomosis (Figures
1 and 3)
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n CABG surgery, intramuscular LAD dissec-

tion should be performed when necessary to
make a durable anastomosis with high paten-
cy to the most suitable segment of the LAD ar-
tery. For optimal anastomosis and minimal risk
of complications, the functional anatomy of the
heart related to its embryology, especially the Rv
cardiomyocyte structure, should be taken into
consideration.
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