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Abstract

Introduction: The internal thoracic artery (ITA) has proven to be the best graft for surgical myocardial revascularization, especially in
the configuration left ITA (LITA) to the anterior descending branch of left coronary artery (LAD). Its harvesting is usually accompanied
by pleurotomy, followed by drainage tube placement into the pleural cavity, using the so called intrapleural method. Extrapleural tech-
nique for LITA harvesting is also practiced in many cardiac surgery centers and with this technique the pleura is left intact.

Aim: The aim of our study was to investigate the impact of both techniques of LITA harvesting on lung function and incidence of post-
operative complications early after operation.

Materials and methods: We analyzed retrospectively data of 82 operated patients scheduled for surgical myocardial revascularization
and meeting certain inclusion and exclusion criteria. The patients were divided into two groups depending on the way LITA was pre-
pared. Lung parameters and incidence of surgical complications were registered in the early postoperative period until day 30.

Results: The patients from both groups had similar preoperative characteristics and risk factors. Those with preserved pleura showed
significantly better results of the studied pulmonary parameters and lower complications event rate during early postoperative follow-up.

Conclusions: Maintaining the pleura integrity during LITA harvesting is beneficial for lung function and reduces the rate of complica-
tions in the early postoperative period.
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INTRODUCTION

when the integrity of the pleural cavity is preserved - the
extrapleural technique.l?) Complications associated with

The internal thoracic artery (ITA) is a perfect graft for
surgical myocardial revascularization, especially the left
one (LITA) in configuration to the anterior descending
branch of the left coronary artery (LAD).!!) With regard
to the pleural cavity, the LITA harvesting techniques are
two types. The first one is when the dissection includes
pleurotomy - the intrapleural technique, and second one

arterial harvesting may affect postoperative morbidity and
mortality.®! Most candidates for coronary surgery have ini-
tially impaired lung function, mainly due to smoking. The
combination of this predisposition with the adverse effects
of extracorporeal circulation exponentially increases the
risk of atelectasis and inflammatory complications in the
early postoperative period.[*]
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AIM

The aim of our study was to investigate the impact of main-
taining the pleura integrity during ITA harvesting on lung
function and the incidence of postoperative complications
until day 30.

MATERIALS AND METHODS

The study is retrospective, conducted at St Ekaterina Uni-
versity Hospital in Sofia. We analyzed data of 82 patients
scheduled for coronary artery bypass surgery in the period
from July to December 2020 who met certain inclusion and
exclusion criteria (Table 1).

The patients were divided into two groups by the surgi-
cal technique used for LITA harvesting. Group 1 included
38 patients in whom the extrapleural technique was used.
Group 2 was 44 patients in whom we used the intrapleu-
ral approach. To find the level of comparability between
groups, ten risk factors and demographic characteristics
were registered with a predictive value for lung function
(Table 2).

The groups were compared using the following indica-
tors: 1) presence of atelectasis and pleural effusions more
than 600 ml (found both on X-rays and transthoracic ultra-
sound performed on postoperative days 1, 5, and 30; 2) to-
tal bleeding in milliliters until drainage tube was removed;
3) time to extubation in hours; 4) need for catecholamine
maintenance; and 5) values of oxygen partial pressure, car-
bon dioxide and arterial saturation from blood gas analyses
performed at 1, 12, and 36 hours (Table 3). Lung parame-
ters and incidence of surgical complications were followed
up in the early postoperative period for 30 days.

Surgical techniques

In all patients included in the study, only LITA is used as
a graft to LAD. Other grafts for bypasses are conduits of
great saphenous vein. After a midsternal longitudinal inci-
sion is made, the posterior surface of the sternum and ribs
are exposed using special self-retaining retractor (Couétil

Table 1. Inclusion and exclusion criteria

Sternal Retractor, Delacroix-Chevalier) to elevate the chest
wall.

Extrapleural technique: mediastinal pleura is separated
gently from the endothoracic fascia, meticulously avoiding
its opening. The endothoracic fascia is then incised medi-
ally and the LIMA and both satellite veins are exposed. The
LIMA is dissected from the chest wall using electrocautery
on pedicle, containing concomitant veins, adipose tissue,
and endothoracic fascia. The arterial branches are ligat-
ed with small-size haemoclips, only at the IMA side. The
LIMA is mobilized along its entire length. The pedicle is
wrapped in gauze soaked in warm papaverine solution. Af-
ter heparin is administered, the LIMA distal end is cut and
secured. All these stages of harvesting are performed from
outside the pleural cavity. Before sternal closure, only one
drainage tube is placed in anterior mediastinum.

Intrapleural technique: the main difference from the
previously described technique is the wide incision, par-
allel to the sternum, in the mediastinal pleura, performed
immediately after Couétil retractor placement. After this
pleurotomy, LIMA is harvested from the pleural cavity. At
the end of operation, an additional drainage tube is placed
into the left pleura. All patients receive coronary surgery
with extracorporeal circulation and aortic cross-clamping,
moderate hypothermia (28°C), and myocardial protection
with ante- and retrograde cold blood cardioplegia.

Statistical analysis

Statistical analyses were performed using SPSS version 21
(IBM, Armonk, NY, USA). Qualitative variables were ex-
pressed as numbers (n), and percentages (%). Continuous
quantitative variables with normal distribution with average
value and standard deviation, and in the absence of normal
distribution with median. Quantitative data were examined
by Kolmogorov-Smirnov test for normality of the distribu-
tion. We used the Student f-test to compare continuously
normally distributed data and the Mann-Whitney test in the
absence of normal distribution. The comparison of qualita-
tive variables was made using the x” test or the exact Fisher
test, when necessary. Differences for which the p value was
less than 0.05 were considered statistically significant.

Inclusion criteria

Exclusion criteria

1. Multivessel coronary artery disease
2. Elective surgical revascularization

3. Ejection fraction >45%

4. Harvesting only LITA

5. ECC operation with aortic cross-clamping and blood
cardioplegia

6. Body mass index <30 kg/m?

7. Age <70 years

1. One- or two-vessel coronary artery disease

2. Combined cardiac surgery procedures

3. Surgical revascularization without ECC and aortic cross-
clamping

4. Chronic kidney disease >stage 2

5. Chronic obstructive pulmonary disease or other lung
disease

6. Cerebrovascular disease

7. Coronary endarterectomy
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RESULTS

Preoperative characteristics

Preoperative characteristics and risk factors are presented
in Table 2. We found no significant differences between
groups.

Intraoperative data

The same surgeons performed both types of operations
and all patients were treated according to the same pro-
tocol for postoperative analgesia and rehabilitation. The
mean number of distal anastomoses was 3.5+1.4 for group
1 and 3.3£0.9 for group two (p=0.942). The mean period of
extracorporeal circulation was 88.5+19.4 minutes for
Group 1 and 82.6+15.4 minutes for Group 2 (p=0.712).
The mean periods of aortic clamping were 61.2+11.5 and
58.319.1 minutes, respectively (p=0.897). The differences
between these parameters were not significant.

Postoperative data

The registered postoperative data are presented in Table 3.

Analysis of the postoperative variables showed that in
the group of patients with intact pleura, there was signifi-
cantly lower rate of atelectasis 5 days postoperatively, as
well as large pleural effusions requiring evacuation by day
5 and day 30. Because several patients had both atelectasis
and pleural effusions, we compared their absolute number,
which was 12 in the group with open pleural cavity and 3
in the group with intact one (7.9% vs. 27.7%), which was
found as a statistically significant difference (p=0.04). The
values of the other indicators showed advantage for the
group with preserved pleural integrity, but the statistical
analysis did not confirm significance.

DISCUSSION

In the literature, the conclusions of similar studies confirm
our results. We found a significant difference between the
study groups in terms of the number of patients who de-
veloped atelectasis and pleural effusions in the postopera-
tive period. In our opinion, the logical explanation for this
finding is the fact that pleurotomy helps to retain blood in
the pleural cavity in the early postoperative period, despite
the presence of a tube in it, and increases the patient’s dis-
comfort, limits the full range of respiratory mechanics and
expectoration. These factors contribute to atelectasis de-
tection, and residual blood probably causes irritation with
subsequent imbalance between secretion and resorption
of pleura layers. Some authors explain this finding!® with
the pleurotomy itself, which causes changes in the compo-
sition of the surfactant leading to deterioration of its prop-
erties and subsequent alveolar dysfunction. According to

Harvesting of the ITA

Table 2. Preoperative characteristics and risk factors

Variables Group 1 Group 2 p
n=38 n=44

Age, years = SD 68.3+2.8 69.8+1.2 0.894
Men, n (%) 29 (76.3) 32(72.7) 0.578
Diabetes, n (%) 12 (31.5) 13 (29.5) 0.908
CKD, n (%) 3(7.9) 3(6.8) 0.427
Smoking, n (%) 21 (55.2) 25 (56.8) 0.361
Arterial hypertension, 38 (100) 43 (97.7) 0.997
n (%)

BMI, kg/m?+SD 28.613.1 29+2.5 0.156
EF, %+SD 51.2+4.5 49.5+5.3 0.226
Syntax score £SD 28.4+5.3 27.6x3.2 0.575
EuroScore +SD 2.8+2.2 3.1+1.5 0.443

average age in years, average body mass index, average ejection
fraction, average syntax score, average EuroScore; CKD: chronic
kidney disease

Table 3. Postoperative data

. Group 1 Group 2
Variables n=38p n=44p P
Atelectasis
1% pod, n (%) 8(21.5) 19 (43.2) 0.065
5t pod, n (%) 3(7.9) 10 (22.7) 0.015
Pleural effusion
5% d, n (%) 2(5.2) 8(18.2) 0.004
30™ d, n (%) 1(2.6) 4(9.1) 0.003
Time to extubation,
h+SD 6.8+1.4 8.4%1.1 0.689
Drainage bleeding,
ml£SD 384.5+103.6 805.7+153.3 0.085
Hospital stay, d+SD 7.8+1.34 8.1+1.11 0.166
Catecholamines, n (%) 12 (31.6) 15 (34.1) 0.892
pO,, mmHg,
mean+SD
at 1 hour 280134 26338 0.594
at 12 hours 161+46 149+44 0.498
at 36 hours 120132 116128 0.445
pCOZ, mmHg,
mean+SD
at 1 hour 3148 33+10 0.856
at 12 hours 3849 40+8 0.894
at 36 hours 3946 4148 0.945
SaOz%, mean+SD
at 1 hour 99+0.9 99+0.8 0.981
at 12 hours 99+0.8 99+0.8 0.999
at 36 hours 99+0.8 98+0.7 0.923

pO,: group average of oxygen partial pressure; pCO,: carbon di-
oxide; Sa0,: arterial saturation
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most studies, blood loss is reduced in patients with intact
pleura.3¢-8 In our study, we did not find a significant dif-
ference. We also did not identify any patient to revise for
bleeding or pericardial drainage. Ozkara et al.’! found a
clear advantage in patients with preserved pleural integrity
over those with pleurotomy in terms of the frequency of
postoperative pleural effusion and atelectasis in the post-
operative period. In addition, they found that patients who
underwent pleurotomy showed significantly worsened val-
ues at the spirometry test (pulmonary function test). We
did not perform a spirometry test in this study, although
such data would further objectify our conclusions. Ghavi-
del et al.l!% reported that in addition to pleural effusions
and atelectasis, patients with impaired pleural integrity also
had a significantly increased duration of postoperative hos-
pital stay. We did not find such a difference in our groups.
The comparisons between medians of the studied variables
of the blood gas analysis during the first 36 hours also
did not show a significant difference, probably due to the
selection of low-risk patients and the short period of active
monitoring (36 hours).

Limitations

The retrospective nature of this study suggests the inherent
risk of bias. In order to reduce it, we have tried to consider
mainly objective data, the result of laboratory or instru-
mental research. Other disadvantages are the small num-
ber of patients operated in only one center and the lack of
introduction of any objective variables such as data from
pulmonary functional tests and others.

CONCLUSIONS

The extrapleural technique for LITA reduces significantly
the rate of complications (atelectasis and pleural effusions)

in the early postoperative period after myocardial revascu-
larization surgery, but the integrity of the pleura does not
seem to interfere with the pulmonary function in the early
postoperative hours.
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AKcTpanneBpasibHOEe BblgesieHue BHYTPEHHEWU rpyaHOM
apTepuu — BIMSHNE Ha paHHUe nocsieonepayuoHHble
pe3synbraTtbl N NTIEFOUHYI0 (PYHKLUUIO

HIumntp Krouykos!, CrannciaBa Croiraesal, [enuo Haues!
I YMBAJI ,,Ceema Examepuna’; Copusi, Bonzapust

Aapec ans koppecnoHgeHuun: Tuvntop Kiouykos, YMBAJIL ,,Ceta Exarepuna®, Codus, Bonrapus; E-mail: kiuchukovd@yahoo.com

Jata nonyyeHus: 14 mapra 2022 ¢ [lata npuemku: 18 anpens 2022 ¢ fata nyonukauum: 30 uwons 2023

O6pasel} yuTmpoBaHus: Kyuchukov D, Stoycheva S, Nachev G. Extrapleural harvesting of the internal thoracic artery - impact on
early postoperative results and pulmonary function. Folia Med (Plovdiv) 2023;65(3):415-419. doi: 10.3897/folmed.65.e83775.

Pe3lomMme

BeefieHne: Buyrpennss rpyaHas aprepus (ITA) okasamach MydqimM TPaHCIUIAHTATOM J/IsL XMPYPIUYeCKOll PeBaCKy/IAPU3ALNI MIL-
okappa, ocobenHo B KoHurypauyu nesoit ITA (LITA) ¢ nepepsHelt HUCXOfsIIEl BeTBbIO 1eBOiI KopoHapHoit aprepun (LAD). Eé
BBIJIeTIeHIe OOBIYHO COIPOBOXKAAETCS INIEBPOTOMUENL C OCIERYIOLIell YCTaHOBKOI IPeHaXHOIT TPYOKN B IIEBPA/IbHYIO IIOJIOCTD TaK
Ha3bIBAeMBIM BHYTPUIUIEBPATbHBIM METONOM. DKCTPaIlIeBpalbHas TeXHNKaA BbieneHnst LITA Taxke IPaKTUKYeTCss BO MHOTHX Kap-
[MOXMPYPrUYECKVX LIEHTPAX, ¥ IIPY 9TON TEXHNUKE IIeBPa OCTAETCS MHTAKTHOIL.

Lienb: Iensio Hamero uccnefoBaHus OBUI0 N3YINTh BAMsIHIE 060X MeTOf0B BbifjeieHyst LITA Ha GyHKINMIO IErKNX 1 9aCTOTY I1O-
C/leoNepalIOHHbBIX OCTIOXKHEHNI B paHHEM Ilepuofie Iocjie olepann.

Matepuanbl U MeTofbl: PeTpocieKTUBHO ObUIM IPOaHATM3MPOBAHBI JaHHBIE 82 OIEPVMPOBAHHBIX OONBHBIX, KOTOPBIM Oblna Ha3Ha-
YeHa XMpyprudyecKas peBacKy/ApU3alusa MUOKap/a ¥ KOTOpPble COOTBETCTBOBA/IN ONPeNieNIEHHBIM KPUTEPUAM BKIIOUEHNA U VICKITIO-
deHus. B saBucumoctu ot crnoco6a Beifenennsa LITA manyeHTB! 6bUIM pasfieieHbl Ha ABe Tpynmbl. [TapaMeTpsl TETKMX ¥ 4acTOTY
XMPYPIUYeCKMX OC/IOKHEHWIT PErNCTPUPOBAIN B PaHHEM IOC/IEONEPAIIOHHOM Tiepuofie 10 30-0ro AHA.

Pesynbratbl: ITamyteHTh 06eMX IPYIIT IMENIM CXOfHbIEe IIPEfoIIepaIlIOHHbIe XapaKTePUCTUKN ¥ GaKTOPBI pUCKa. Y MAIIMEeHTOB C CO-
XpaHEHHOJ II/IEBPOJT B paHHEM IOC/IEONIePAIIMOHHOM Iepyofie HAOMIOfAMICh 3HAYNTENLHO JTYYIINe Pe3y/IbTaThl M3yJaeMbIX IETOUHbIX
IIOKa3aresieil ¥ MeHbIIIas YacTOTa OCTIOKHEHMIL.

3akntoueHne: CoxpaHeHe LeIOCTHOCTH IUIEBPBI BO BpeMs Bbifenenust LITA 61aroTBOpHO BivsieT Ha QYHKINIO IETKMX 1 CHIDKAET
YaCTOTY OC/IOXHEHMIA B paHHEM II0C/IE0IEPALIIOHHOM [IepUOTeE.

KnroueBble c/oBa

A0PTOKOPOHAPHOE LIYHTUPOBaHNUe, BHYTPEHHAA IPYAHAA apTepys, IIeBPanbHast IIONOCTD, PYHKIWA TETKIX
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