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Does the use of the skeletonized internal thoracic artery result in less postoperative
bleeding than the pedicled internal thoracic artery in coronary artery bypass
surgery?
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ABSTRACT

Obijective: To compare the postoperative bleeding between the skeletonized grafts and pedicled internal thoracic artery
(ITA) in coronary artery bypass. Material and Method: 132 elective patients submitted to the surgery of myocardial
revascularization were retrospectively analyzed and the sample was equally distributed in groups according to the
dissection performed on the ITA: G1, skeletonized and G2, pedicled. In both methods, the dissection was finished before
the heparinization and the installation of extracorporeal circulation. The following clinical parameters were evaluated:
extracorporeal circulation time, aortic clamping, drainage debit and administration of hemocomponents (erythrocytes and
platelets). Results: The average number of platelets concentrations and the drainage debit on the postoperative period
were statistically higher for the pedicled dissection of the ITA compared to the skeletonized one. No statistically significant
differences were observed regarding the use of one or two mammary arteries, as well as for the time of extracorporeal
circulation and anoxia in the studied groups. Conclusion: The skeletonized preparation of the internal thoracic artery
significantly reduced the blood loss after an elective surgery of myocardial revascularization.
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INTRODUCTION Kolessov [4] and it got a systematic performing by Green,

through the pedicled dissection, comprising veins, lymphatic

The internal thoracic artery (ITA), is the preferable
graft for coronary artery bypass graft surgery (CABG), due
to greater patency and higher survival rates in long term,
when compared to saphenous graft [1,2]. However, these
subjects were studied independently to the internal thoracic
artery dissection technique [3,4].

The first left thoracic internal artery microsurgical
anastomosis to the coronary arteries was performed by
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ducts, sympathetic plexus and intern thoracic fascia [4-6].
The skeletonization method was first described by Keeley
[7], which consisted by the isolated dissection of the intern
thoracic artery, alone. Keeley suggested that such technique
would provide longer grafts, with the opportunity for
farther anastomosis, also easing the sequential anastomosis
practice [7].
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The superiority in survival rates in patients submitted
to CABG who got bilateral internal thoracic artery grafts
(BITA) when compared to those who received single
internal thoracic artery grafts (SITA) has been shown in the
early 2000's. [9]. In this report the authors demonstrate
that in 10 years mean follow up period, patients on
the BITA arm presented with greater survival rates, less
reoperations and less interventions in comparison to those
in the SITA arm.

The scarce BITA use rate seems to be related to
immediate post-operatory concerns, such as sternal wound
infection, mainly in diabetic patients, greater bleeding,
hypoperfusion due to the vasospasms predisposition,
decrease in pulmonary function mainly related to the loss
of pleural integrity, post-operatory pain and longer time
spent on the grafts dissection [3,9-12].

Even though the perception that the sternal
perfusion should rely on more collateral circulation when
BITA is applied, deep sternal wound infection (DSWI)
prevalence difference is still controversial whether BITA
or SITA techniques are performed [8]. Nevertheless, BITA
should be avoided under specific conditions, such as
poorly controlled diabetic or immobilized patients.

The ITA skeletonization has been proposed as
the solution for many of the ITA dissection associated
problems, including reduce in post-operatory bleeding,
better sternal perfusion, increase in graft's flow and longer
length [11].

METHODS

This study has been previously approved by the
Hospital Bandeirantes de Sao Paulo Ethical Committee (no
182109).

A retrospective analysis of 132  electives,
consecutives, patients submitted to CABG alone in the
Hospital Bandeirantes in Sdo Paulo, Brazil, in the period
comprehended from July 2011 to March 2012. The
patients were divided into two groups: Group 1 (n=66):
skeletonized ITA dissection; Group 2 (n=66): pedicled ITA
dissection. The patients’ characteristics on both groups are
shown in Table 1.

In both methods, the ITA dissection was concluded
before heparinization and bypass onset. The ITA dissection
was mostly done via monopolar electrocautery (Valleylab
Force 2®) in 15 watts power (coagulation) and intercostal
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branches were occluded with hemoclips.

Data were collected through a data sheet containing
demographic, identification, clinical, surgical (time on ECC,
aortic clamp) data, immediate post-operatory draining
debit (until its removal) related data, also the necessity and
quantification of hemocomponents administration.

Clinical and laboratorial parameters were evaluated
for red cell concentrate administration. Hemodynamic
instability, such as tachycardia (cardiac frequency above
100 bpm), low urinary debit (less than 10 ml/kg/h),
hypotension (average arterial pressure below 60 mmHg)
was linked to more than 20% loss in volemia and to the
laboratorial parameters, as hematocrit below 20% during
extracorporeal circulation and hemoglobin less than
7,0mg/dl.

The platelets concentrate administration was
performed when less than 100.000/mm3, associated to
platelet disfunction. Fresh frozen plasma was used when
INR below 1,5 and/or a minimum PTT of 1,5 times the
control after effective heparin inactivation with protamine.

Age, distal anastomosis number, quantity of each
hemoderivative were described according to groups,
using means and standard deviations; groups were then
compared via tStudent tests [13]. Gender and comorbidities
incidence were described using absolute and relative
frequencies and association existence was verified through
chi square tests [13].

The use of one or both ITAs and the need of
reoperation due to bleeding complications were described
according to groups and associations were verified with
Fisher exact tests [13].

Postoperative bleeding was described using mean,
standard deviation, median, minimum and maximum and
comparison between groups with Mann Whitney tests,
and the results shown in a Box-plot graph [13]. Tests were
applied with significance level of 5%.

RESULTS

The patients in the pedicled ITA group were statistically
older than those in the skeletonized ITA group (p=0,004)
and presented with lower systemic arterial hypertension
prevalence (p=0,012). Concerning sex and diabetes, there
were no statistically significant correlations in between the
groups (p>0,05) (Table 1).
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Table 1. Description of personal characteristics and comorbidities according to groups and statistic tests results.

Group
Patient Characteristics Skeletonized (N = 66) Pedicled (N = 66)
p n % n %
Sex 0,709
Male 44 66,7 46 69,7
Female 22 33,3 20 30,3
Age (years) 0,004*
Mean (SD) 59,4 (9,1) 64,5 (10,8)
SAH 0,012
No 6 9,1 17 25,8
Yes 60 90,9 49 74,2
DM 68,2 0,582
No 42 63,6 45
Yes 24 36,4 21 31,8

Qui-quadrate test result; * t-Student test result

Results showed that only a patient, belonging to the  reoperation (p>0,999). The use of one or both ITA'S also
pedicled ITA dissection group submitted to reoperation due  did not show any statistically significant association among
to bleeding complications, with no statistically significant  the groups (p>0,718) (Table 2).
association in between the groups concerning the referred

Table 2. Description of the procedures characteristics according to the groups and the statistic tests results.

Group
Intraoperative Data Skeletonized (N = 66) Pedicled (N = 66)
p n % n %
Reoperation >0,999
No 66 100,0 65 98,5
Yes 0 0,0 1 1,5
ITA use 95,5 0,718
SITA 61 92,4 63
BITA 5 7,6 3 4,5
Distal anastomosis 0,013**
mean (SD) 2,2 (0,8) 2,6 (0,9)
Fisher’s exact test result; * t-Student test result
Blood
Product
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The mean bypass time in the skeletonized ITA and
pedicled ITA dissection groups was respectively 61,3 and
61,6 minutes, with no difference in between the groups
(p=0,486). Also, the mean cross clamping time showed
no statistical difference in between the groups (p=0,431),
consisting 49,2 and 50,2 minutes in the skeletonized
ITA and pedicled ITA dissection groups, respectively. The
number of distal anastomosis was statistically superior in

patients belonging to the pedicled ITA dissection group
(p=0,013). There were no hospital deaths or mediastinitis
cases in either groups.

The necessity of platelets transfusion was statistically
superior in the pedicled ITA dissection group patients
(p=0,011). Other blood products showed no statistical
difference among groups (p>0,05) (Table 3).

Table 3. Description of the number of blood products administered according to study groups.

Group
Variable Skeletonized (N=66) Pedicled (N=66) p
Blood Product mean (SD) mean (SD)
RBPC 1,4 (1,6) 1,9(1,7) 0,056
FFP 1,3(1,9) 1,6 (1,8) 0,357
PC 2,5(4,0) 4,5 (4,9) 0,011

t-Student test result

Chest tube drainage was statistically superior in the pedicled ITA dissection group patients (p<0,001) (Figure 1 and

p < 0,001 o
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Figure 1. Drain debit box-plot according to groups and comparative tests results

Table 4).
2000
1500
=y o
E
-
=
A 1000
[=
J
a
5004
0_
I
Skeletonized (N=66)
InterAm ] Med Health 2020;3:¢202003060



Oliveira ES et al.

Table 4. Chest tube drainage flow among groups.

Group

Variable Skeletonized (N = 66)
Chest Tube Drainage
(mL) mean (SD) 505,8 (248)

median (min.; max.) 450 (50; 1300)

Pedicled (N = 66) p
<0,001
831,9 (389,3)

725 (250; 1850)

Mann-Whitney test result

DISCUSSION

There has been in the past two decades a blooming
interest in myocardial revascularization surgery using
arterial grafts, with highlights to the intern thoracic arteries
(ITA), with evidences that this management promotes
better late results [14].

Despite the long-term excellent results on the ITA
coronary revascularization surgery, technical aspects, such
as the dissection method, could lead to the increase on
post-operatory morbidity [10,15-17]. Considering that,
extensive research demonstrated the skeletonized ITA
superiority in comparison to the ITA pedicled dissection
[1,3,8,10,11,14-16,18,20].

There are multiple reasons for choosing the
skeletonized ITA dissection: excellent flow quality with
less ITA spasms, increase in length and diameter, better
sequential grafting performing, less sternal irrigation
depletion, with consequent decrease on sternal wound
infection, mainly in diabetics [8,18,19-21]. There is no
mention on greater vasoreactivity problems or functional
intern thoracic artery integrity issues [19]. However, studies
comparing post-operatory bleeding among skeletonized
and pedicled ITA dissection techniques are seldom.

In this study, we observed less post operatory bleeding
in patients with skeletonized ITA dissection comparing
to those submitted to the pedicled ITA dissection. The
platelet concentrate administration was statically higher in
the pedicled dissection group and no statistical association
was found for other blood products among groups.

The fewer post-operatory bleedings and blood
products use (fresh and frozen plasma and red cells
concentrate) as verified in the current analysis, matches
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with a prospective study by Wimmer-Greinecker et al.
[3]. Following a prospective analysis of 112 patients
distributed in 2 groups; group 1: skeletonized ITA and
intact pleura (n=55) and group 2: pediculated ITA and
open pleura (n=57), less post-operative bleeding in the
group with skeletonized approach was observed. Clinical
and surgical aspects such as gender, aortic cross clamping
time, CPB (Cardio-Pulmonary bypass) time, also did not
present statistical difference among groups.

According to Wimmer-Greinecker et al [3], the post-
operative blood loss in the first 12 hours was significantly
higher in the pediculated ITA group in comparison to
the skeletonized ITA group. However, there was not any
statically significant difference between the postoperative
need for fresh frozen plasma (FFP) and packed red blood
cells (PRBC) between the two groups.

Several measures may be adopted in heart surgery care to
try to reduce the need of blood products use aiming the
reduction of bleeding events, with consequent reduction
of morbidity and mortality [22]. The blood transfusion is
related to the occurrence of transfusion reaction, infection
transfer, increasing of morbidity, mortality post-operative,
immunosuppression risk and increase of hospitalization
cost [22-24]. Cardiac surgery patients use 10 to 25%
of the blood products transfused annually in The United
States [25].

The post-operative bleeding occurrence of bleeding is a
frequent complication in cardiovascular surgeries. About
one-third of operated patients needed blood transfusion,
being responsible for 10% - 15% of blood components in
United States [25].

The blood transfusion is related to the increase of renal
insufficiency occurrence, infection, respiratory, cardiac
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affections and neurological complications in transfused
patients in comparison with the non-transfused following
cardiac surgery. According to Dorneles et al. [24], the
occurrence of bleeding is a frequent complication in
cardiovascular surgeries. About one-third of operated
patients needed blood transfusion, being responsible for
10% - 15% of blood components in United States [24].
Researches revealed that blood transfusion is related to
post-operative complications such as atrial fibrillation (AF),
low cardiac output syndrome (LOCS), acute myocardial
infarction, stroke, renal failure and sepsis [26,26]. The AF
is @ common complication following cardiac surgeries,
occurring between 10-13% of operated patients,
contributing to the morbidity and the grow of hospital
permanence of these patients. Koch et al [26], evaluated
the risk of developing AF in patients submitted to blood
transfusion after cardiac surgery, and concluded that
the transfusion is a risk factor for developing AF in post-
operative period, and the risk rises according to each
transfused unity (OR: 1,2; IC 95%: 1,1-1,3; p<0,0001)
[24, 26-28].

Finally, it is assumed that the major fact leading to
the reduction of excessive blood products use can be the
adoption of insightful routines and designed by surgical
team [22].

This study has some potential limitation since it is
based on data from a single center, in a retrospective
and non-randomized design. Therefore, composition of
catchment population, departmental protocols, resources
and staffing characteristics are also potential limits to the
generalizability of our results.

CONCLUSION

In this retrospective, single center analysis, the use of
skeletonized internal thoracic artery significantly reduced
the blood loss in the post-operative period in elective
myocardial revascularization surgery, in comparison to the
use of pediculated internal thoracic artery.
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