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Abstract

Objective: To compare the immediate outcomes of thoracoscopy and median sternotomy in
patients undergoing ventricular septal defect repair.

Materials and methods. We analyzed 59 patients diagnosed with VSD who were operated on at
the SCCCST from 2012 to 2021. All patients were divided into two groups: group 1 included patients
in whom thoracoscopic access was used (n=27), group 2 included the method of complete median
sternotomy (n=32).

Results. There were no statistically significant differences in complications in the postoperative
period and no in-hospital mortality. The duration of the procedure and the duration of cardiopulmonary
bypass in the thoracoscopy group were longer than in the sternotomy group. Blood loss during and
after surgery was lower in the thoracoscopy group than in the sternotomy group. Hence, less blood and
plasma transfusion was required in the thoracoscopy group than in the sternotomy group. The length
of stay in the intensive care unit, the time spent on mechanical ventilation, bed days after surgery, the
use of analgesics were statistically lower in the thoracoscopy group than in the sternotomy group.
It should be noted that the length of the skin incision in patients in the thoracoscopy group was
significantly less than in the second group.

Conclusion. Thoracoscopic approach for VSD correction is an effective and low-traumatic method
that does not increase the risk of surgical complications. Routine use of this technique requires a
study on a larger sample of patients.
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TOPaKOCKOMUSAHbIH TiKeslen HOTUXXenepiH opta CTEPHOTOMUSIMEH caPeceisbICTbIpy.

Matepuan MeH agictepi. biz 2012-2027 xbingap apasnbifbiHga Tapasd KasacblHAarbl
KapAWOXUPYPrusi )XoHe TPaHC/IaHTOIOMMSA FbIJIbIMU-KIIMHUKA/IbIK OpTasblfbiHAa OTa XacasfaH
KapblHLWasblK nepae akay anarHosbIMeH 59 HaykacKka Tasgay )xacagblk. bapnbik emgenyiuinep
eKi Tornka 6esiHgi: 1-TonkKa TopaKoCKOMUAbIK KOKETIMAINIKTI naiganaqrad nauyneHTTep (n=27),
2-ToMKa ToJIblK opTa CTEPHOTOMMUS 94ICIH KosgaHFaH nauneHTTep (n=32).

Hatumxenep. OnepaymsgaH KeviHri Ke3eHAe XXaHe CTaymnoHap iLWinik esiM-XXITiMCi3 acKbIHynap
60VibIHIIA@ CTaTUCTUKA/IbIK MaHbI3[bl avbipMaLlblibIKTap 60JiFaH oK. OnepaunsiHblH Y3aKTbIfbl
MEH KapAuornyabMOHasbAbl LYHTTay Y3aKTblfbl TOPAKOCKOMUSAIbIK TOMNTa CTePHOTOMMS] TOObIHA
KaparfaHga y3arblpak 6os4bl. Onepayus KesiHae )XoHe ogaH KeWiHri KaH )XOofanaTy CTEPHOTOMMUS
TO6bIHa KaparaHfa TOPaKOCKOMMUAMbIK TonTa TemMeH 60/4bl. JJeMeK TopakoCKOMuAbIK TonTa
CTEepHOTOMUSA TOObIHA KaparaHAa a3 KaH )XoHe aasma asbipak Kyiibligbl. PeaHumayms 6enimiHge
60J1y Y3aKTblfbl, 6KMEHIH XXacaHAbl BeHTU/ISLMSICbIHA KETKEH yaKbiT, orepaunsaH KewiHri Tecek
KYHAEepI, aHa/breTuKTepAi KosagaHy CTepHOTOMMUS TOOblHa KapafaHZa TOPaKOCKOMMUAJbIK TorTa
CcTaTUCTUKabIK TOMeH 60/4bl. ATa KeTy Kepek, TOpakoCKOonus TobblHAarbl HayKacTapAa Tepi
Lwpambl Y3bIHAbIFbI EKIHLWI TOMKa KaparaHAa auTap/ibiKTan Killi 6014bl.

KopbITbIHAbI. XUPYprusinblK ackbiHynapAblH KayrniH apTThipMaiTbiH TUIMAI )XaHe TeMeH
TpaBMaTuKasblK 9AiC peTiHAe KapblHLWasblK epae akay Ty3eTyAiH TOpaKOCKOMUAJbIK oAici
KosgaHblnagbl. byn aficTi KYHAENIKTI KogaHy naymeHTTepaiH Y/IKeH yariciH 3epTTeyai Tanan eTeji.

Topakockonusi NPOTUB CTEPHOTOMMUM NpU Koppekuun aedekTa
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AHHOTauums

Llenb uccnepoBaHusa - cpaBHUTb HEMNOCPeACTBEHHbIE UCXOAbl TOPAKOCKOMUM CO CPEeAUHHOM
CTEePHOTOMMEN Y MaLNEHTOB MEPEHECLUMX KOPPEKLMIO AepeKTa MEXOIKENYL0YOKOBOM MepPeropoaKum.

Martepuanbl u Metogbl. AHanusmpoBaHbl 59 naymeHToB ¢ AuarHosom [LMMKII, koTopbie
ornepupoBaHbl B «Hay4YHO-KJMHNYECKNI LIEHTP KapAUOXMPYPruu 1 TpaHcraaHToaorum» r. Tapas
¢ 2012 no 2021 rr. Bce nayueHTbl pasfesneHbl Ha ABe rpynrbl: B 1 rpynry BOLWIA NayneHTbl, y
KOTOPbIX MCMOJIb30BaH TOPAKOCKOMUYeCKmi goctyn (n=27), Bo 2 rpynne npumMeHeH MeToZ MosHOMA
cpeaunHHou ctepHoToMum (n=32).

Pe3ynbtaTbl. He 6bl10  CTaTUCTUYECKM  3HAYMMbIX  Pa3MyYnii  OCJTIOXKHEHWI B
rnocseonepaymoHHOM rnepuoge M 6e3 rocrnuraabHoOW JseTasbHOCTU [1pOJO/IKUTENLHOCTL
onepaunMn U [JINTENILHOCTb UCKYCCTBEHHOIO KPOBOOGPALYEHUS B [rpynne TopaKoCKOMUu
6bis1M 60/IbLUE, YeM B rpyrnmne co cTepHoToMun. KpoBonoTepsi BO BpeMsi onepauuu v rnocse
onepayunn 6blaa HUXe B rpyrnne B TOPaKOCKOMUM, YeM B rpyrnne cTepHoToMun. CaeqoBaTesibHo,
4TO MOTPE60Basio MEHbLUE repesnBaHne KpPOBU W M1a3Mbl B rpynne TOPaKOCKOMMM, YeM B
cTepHOTOMUM. [TPOAOIIKUTENLHOCTb PE6bIBaHUS B OTAE/IEHUN peaHUMaLMm, BDEMS HaXOXAEHUS
Ha UCKYCCTBEHHOM BEHTU/IALMM JIErKNX, KOVIKO-AHM r0cJie ornepaunm, npuMeHeHne aHesibreTMKoB
6blSIN CTAaTUCTUYECKU HUXKE B rpynne TOpPaKOCKOMWUW, YeM B rpyrnne ctepHoTomuu. Crnepyet
OTMETUTb, YTO AJIMHA KOXHOro pa3pesa y nayueHToB B rpyrne TopakoCKOonuu 6bia JOCTOBEPHO
MeHbLLE, YEM BO BTOPOM rpyrire.

3aksnoyeHne. Topakockonuyeckui poctyn rnpu  Koppekuymn JMXKIT wucronb3yeTrcsi Kak
9OEKTUBHbIA U ManoTpaBMaTUYHbIA METOA, HE YBEIMYMBAIOWMIA PUCK  XUPYPrUYECKUX
OCJIOXXKHEHWN. 118 PYTUHHOIO UCMOJIb30BaHUS AaHHOW TEXHUKM HEOOXOAMMO M3y4YeHue Ha 6osee
60/1b1LI0V BbI6GOPKE MaLUeHTOB.
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Figure 1.
Correction of VSD
through three ports

Figure 2.
Perimembranous VSD

Introduction

Ventricular septal defect is one of the most
common congenital heart defects, accounting for
10% or 1.5 cases per 1000 newborns [1]. In 1954,
Lilehei performed the first VSD repair through a
median sternotomy. For many years, the median
longitudinal sternotomy has remained the
standard approach to the surgical treatment of
VSD, which shows good postoperative results
and minimal mortality. However, this method
has a number of disadvantages: greater trauma,
increased risk of wound infection, and a long stay
in the hospital [2].

In recent years, fully endoscopic techniques
have been developed for VSD closure using
robotic surgical systems and without the use of
robotics. [3, 4, 5,7, 8,9, 10]. However, still there is
insufficient evidence for the use of thoracoscopy
in VSD repair. In addition, the thoracoscopic
method is not robotic and very few people in the

CPB was performed by cannulation of the
right femoral artery and vein + right jugular vein
under normothermia. To ensure adequate venous
return, a vacuum was connected to the venous
line, the negative pressure was uregulated from
-20 to -40 mm Hg. The pericardium was dissected
longitudinally, 3 cm above the phrenic nerve,
from the ostium of the inferior vena cava to the
ascending aorta. Then the superior and inferior
vena cava were isolated, clamped with tourniquets.

CPB was carried out under normothermic
conditions. The aortic clamp was placed on the

world use this technology.

Purpose: to study the safety and efficacy
of thoracoscopic VSD closure. We compared
the immediate outcomes of thoracoscopy and
median sternotomy in patients undergoing
ventricular septal defect repair.

Materials and methods

We analyzed 59 patients diagnosed with VSD
who were operated on at the Scientific and Clinical
Center of Cardiac Surgery and Transplantology
from 2012 to 2021. All patients were divided into
two groups: group 1 included patients in whom
thoracoscopic access was used (n=27), group
2 included the method of complete median
sternotomy (n=32). The choice of surgical
approach was based on the joint decision of the
surgeon and the patient (Figure 1).

Inclusion Criteria: isolated ventricular septal
defect; age more than 5 years; body weight more
than 15 kg.

ascending aorta through port 1. A Chitwood clamp
was used to clamp the ascending aorta through
port 1, but only to correct VSD. A cardioplegic
cannula was passed through port 1 into the aortic
root for blood cardiopelgia. Then, after cardiac
arrest, an incision was made in the right atrium
parallel to the atrioventricular sulcus, which were
also taken on handles. A 3 mm long incision was
made in the region of the oval fossa to relieve the
left heart. The septal leaflet of the tricuspid valve
was incisied towards the base to visualize a true
VSD (Figure 2).

BECTHUK XUPYPITUU KASAXCTAHA N93 +2023
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Next, VSD closure was performed using an
autopericardium treated with glutaraldehyde. If
the diameter of the defect was less than 4 mm,
suturing was performed, if it was more than 4 mm,

horizontal mattress stitches were placed on the
linings using a 4/0 prolene threads. After closure
of the VSD, the integrity of the septal leaflet of the
tricuspid valve was restored (Figure 3).

Sealing the incision in the region of the oval
fossa and the right atrium. Prevention of air
embolism was carried out using negative pressure
through a catheter located on the ascending aorta,
additionally by carbon dioxide insufflation. The
Chitwood clamp was removed from the ascending
aorta, then, after hemodynamic stabilization,
cardiopulmonary  bypass was  completed.
Transesophageal echocardiography was performed
to check the patch. After the protamine sulfate
is given, hemostasis was performed, a drainage
tube was installed in port 3. Decannulation of the
right femoral vein and artery, the right jugular vein.
Layered sutures on the wound.

Patients of the 2nd group were operated
by the standard method - complete median
sternotomy using conventional anesthesia, under
cardiopulmonary bypass with central cannulation of
the great vessels.

Statistical analysis

Statistical processing of the material was
performed using the IBM SPSS Statistics 26 software
package (Chicago, IL, USA) and Jamovi (Version

using the Shapiro-Wilk test. Quantitative traits with
an approximate normal distribution were described
in the form of mean value and standard deviation
(M1SD), in the case of a non-normal distribution, as
a median and 25th, 75th percentile (Me (Q1-Q3)).
Categorical data were described with absolute
values and percentages. Comparison of two
groups in terms of a quantitative indicator having a
normal distribution, under the condition of equality
of variances, was performed using the Student’s
t-test, with unequal variances, it was performed
using the Welch t-test. Comparison of two groups in
terms of a quantitative indicator, the distribution of
which differed from the normal one, was performed
using the Mann-Whitney U-test. Comparison of
percentages in the analysis of four-field contingency
tables was performed using Pearson’s chi-square
test (for expected phenomena values greater than
10), Fisher's exact test (for expected phenomena
values less than 10). Comparison of percentages
in the analysis of multifield contingency tables was
performed using Pearson’s chi-square test.
Results

1.6.9) https://www.jamovi.org. All quantitative Demographic and  preoperative  clinical
variables were checked for the type of distribution  characteristics did not differ in both groups (Table 1)

oony, | o

Age, years (Me (Q1-Q3) 12(8 - 20) 13(9-22) 0,653

Gender, men, n (%) 15 (55,6) 17 (53,1) 0,852

Weight, kg (Me (Q1-Q3) 35(24 - 59) 32(24-59) 0,921

BSA (Me (Q1-Q3) 1(1-2) 1(1-2) 0,796

CHF Il according to NYHA, n (%) Il no 12 (44,4) 12 (37,5) 0589

NYHA, n (%) 15 (55,6) 20 (62,5) ’

Qp/Qs (Me (Q1-Q3) 2(2-2) 2(2-2) 0,048

LV EF % M £ SD ¢ 95% Cl 6314 (62-65) 65t 4 (64— 67) 0,081

PAP (Me (Q1-Q3) 22 (20 -25) 23 (20 - 25) 0,706

CT ratio M + SD ¢ 95% Cl 52 4 (50— 54) 53+ 7 (51— 56) 0,356

Figure 3.
VSD closure

Table 1.

Demographic and preoperative

clinical characteristics

Note: Data presented as mean * SD or n (%); Abbreviations: BSA, body surface area; CHF, chronic heart failure;
NYHA, New York Heart; Association; Qp/Qs, ratio of Pulmonary -to- Systemic flow; LVEF, left ventricular ejection
fraction; PAP, pressure in the pulmonary artery; MS, CT, cardiothoracic; Cl, confidence interval.
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Table 2.
Intraoperative variables

Intraoperative data are presented in Table 2.
The duration of the operation and the duration
of cardiopulmonary bypass in the thoracoscopy
group were longer than in the sternotomy group.
Blood loss during and after surgery was lower in

the thoracoscopy group than in the sternotomy
group. Hence, less blood and plasma transfusion
was required in the thoracoscopy group than in
the sternotomy group.

e

Operating time, min M+SD ¢ 95% CI 256126 (246-267) 211+42(195-226) <0,001
Aortic cross-clamping, min M£SD ¢ 95% Cl 69+17 (63-76) 33412 (29-38) < 0,001
CPB, min (Me (Q1-Q3) 94 (73-110) 57(44-68) <0,001

Intra-op blood loss, ml (Me (Q1-Q3) 100(100-100) 150(100-212) 0,004
Packed red blood cell, n (%) 11 (40,7) 20 (62,5) 0,095

FFP, n (%) 0(0,0) 14 (43,8) <0,001

Note: Data presented as mean + SD or n (%); Abbreviations: Cl, confidence interval; CPB, cardiopulmonary
bypass; FFP, fresh frozen plasma

There were no statistically significant
differences in complications in the postoperative
period and no in-hospital mortality (Table 3).

mechanical ventilation, bed days after surgery,
the use of analgesics were statistically lower in
the thoracoscopy group than in the sternotomy

The length of stay in the ICU, the time spent on  group.
Details qf various posto;Z?:;fi\?é Variable ( gi:g;:’a)c;)'sio:%) ( G?Zirgozfc::g;z) P-value
findings and complications
ICU, hours (Me (Q1-Q3) 16 (14-18) 21 (19-22) <0,001
Lung ventilation (Me (Q1-Q3) 105 (70-115) 180 (135-218) <0,001
PAP post-op (Me (Q1-Q3) 20 (20-23) 20 (20-23) 0,514
Total blood loss post-op, ml (Me (Q1-Q3) 170 (120-190) 190 (140-250) 0,027
analgesics total for three days, mg (Me (Q1-Q3) 650 (575-675) 750 (650-850) <0,001
incision length, mm (Me (Q1-Q3) 50 (42-55) 150 (128-180) < 0,001
bed days post-op, days (Me (Q1-Q3) 7 (6-8) 8(7-9) < 0,001
MI, n (%) 0 0 1
Stroke, n (%) 0 0 1
AKF, n (%) 0 0 1
Reoperation, n (%) 0(0,0) 2(6,2) 0,495
Residual shunts, n (%) 1(3,7) 1(3,1) 1,000
Wound infection, n (%) 0(0) 2(6,2) 0,495
Cannulation site complications, n (%) 1(3,7) 0(0,0) 0,458
Hydrothorax, n (%) 2(7,4) 2(6,2) 1,000
Atelectasis, n (%) 2(7,4) 0(0,0) 0,205
AV block post-op 0 0 1
Pericardial effusion 0 0 1
Hospital mortality, n (%) 0 0 1

Note: Data presented as mean + SD or n (%); Abbreviations: ICU, intensive care unit; PAP, pressure in the
pulmonary artery; MI, myocardial infarction; AKF, acute kidney failure.

It should be noted that the length of the
skin incision in patients in the thoracoscopy
group was significantly less than in the
second group.

Discussion

Ventricular septal defects (VSDs) are
the most common type of congenital heart
disease, and when indicated, surgical closure
is considered the gold standard of care. [1].

BECTHUK XUPYPIMN KASAXCTAHA

The elimination of VSD is of fundamental
importance to perform at an early age,
however, the natural course of the defect
may be asymptomatic, and some patients
undergo correction at an older age. There
are various surgical methods to eliminate
VSD [2, 3]. For many years, the median
longitudinal sternotomy, which provides
wide access to the heart, has remained
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the standard approach to the surgical
treatment of VSD. However, this method
has a number of disadvantages: greater
trauma, lengthening of the patient’s stay in
the hospital, the likelihood of developing
infectious complications, and a rough
postoperative scar [3]. With the development
of endovascular technologies, most VSDs
can be eliminated using special devices,
however, for patients who have some
anatomical features: the chordal filaments of
the tricuspid valve are attached to the edge
of the VSD, the location of the VSD is close
to the fibrous ring of the tricuspid and aortic
valves, surgical treatment remains the main
method of VSD closure [4]. As an alternative
to complete sternotomy, many surgeons
have begun to widely use thoracoscopic
VSD correction using video endoscopic
equipment [5,6]. Thoracoscopic access
provides sufficient visualization of the
main vessels of the heart and intracardiac
structures, reduces pain, reduces the need
for transfusion of blood components,
preserves the anatomical integrity of the
chest bone skeleton and can significantly
reduce the skin incision, achieving an
excellent cosmetic effect [7, 8].

Currently, many reports have shown that
morbidity and mortality after thoracoscopic
VSD correctionis notinferior to other surgical
approaches and is a feasible and safe

procedure, while reducing surgical trauma,
reducing blood loss, reducing postoperative
pain and faster recovery [9,10]. The results
of our experience confirm the same
advantages in thoracoscopic correction of
ASD and VSD in children and adolescents,
although the average duration of CPB
and aortic clamping in the thoracoscopy
group was significantly longer than in the
sternotomy group [11]. We attribute this to
such features of thoracoscopy as a longer
preparatory stage (cannulation of peripheral
vessels, installation of ports), the use of long
endoscopic instruments, work at a great
depth of the wound at an unusual viewing
angle of the operating surgeon through the
monitor.

Indeed, the reduction in hospital days
during VSD correction, which increases
the throughput of the hospital as a result,
reduces the consumption of hospital
resources, however, at the initial stages
of training, we encountered complications
associated with cannulation of the femoral
arteries to provide peripheral CPB.

Conclusion

Thoracoscopic approach for VSD
correction is used as an effective and low-
traumatic method that does not increase the
risk of surgical complications. Routine use
of this technique requires a study on a larger
sample of patients.
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