Robotic-assisted mitral valve surgery without aortic cross-clamping: A safe and feasible technique
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Table 3: Postoperative Outcomes

ABSTRACT Table 1: Preoperative characteristics of patients
. . . . . . . . : RESULTS Outcomes n=28
BACKGROUND: The primary objective of this study was to evaluate the safety and feasibility of robotic-assisted mitral valve surgery without
aortic cross-clamping. Age (years) 71.5+ 135 Mechanical ventilation time (h) 8.3+5.3
METHODS: From January 2010 to September 2022, 28 patients underwent robotic-assisted mitral valve surgery without aortic cross-clamping in Female gender 12 (42.9) Mean CPB times were 140.9 + 44.6 and mean fibrillatory arrest duration was 76.6 + 18.4. CU Stay () 3 5 4 28 8
: . . : . . . a 5 + 28.
our center using DE.l Vinci Robc?tlc Systems. Perloperatlye yarlables and early clinical outcomes were recorded. | EisCeomall 84437 The mean mechanical ventilation time was 8.3 + 5.3 h, mean duration of ICU stay was 32.5 y
RESULTS: Most patler.wts were in Ngw York Heart Assc.>C|at|on.(NYHA) class Il and Ill. Mean age and Euro.Score Il of the patlents were 71.5 £13.5 R 14 (50) + 28.8 hours and mean duration of hospital stay 9.8 = 8.3 days. Mean drainage in ICU was Inotrope Support
and 8.4 + 3.7 respectively. The patients underwent either mitral valve replacement (n=16, 57.1%) or mitral valve repair (n=12, 42.9%). T — o 334.6 = 270.2 ml, and one patient (3.6%) underwent revision due to bleeding. New onset g
Concomitant procedures were performed including tricuspid valve repair, tricuspid valve replacement, PFO closure, left atrial appendage — Hed renal failure was observed in one (3.6%) patient in the postoperative period. one 22 (78.6)
ligation, left atrial appendage thrombectomy and cryoablation for atrial fibrillation. Mean CPB times were 140.9 + 44.6 and mean fibrillatory EMI er 4 Autotransfusion was used in all patients. There was no case of conversion to open Low Dose 1 (3.6)
arrest duration was 76.6 £ 18.4. Mean duration of ICU stay was 32.5 + 28.8 hours and mean duration of hospital stay 9.8 £ 8.3 days. One patient Diabetes Mellitus 12 (42.8) thoracotomy or sternotomy. Transient or permanent AV block was not observed in any of High Dose 5(17.9)
(3.6%) underwent revision due to bleeding. New onset renal failure was observed in one (3.6%) patient and postoperative stroke in one (3.6%) Hypertension 22 (78.6) : : : : 0 : :
o . the patlents.Post.opera.tlve early mortality was observed in two (7.1%) pat.lents, the f|r§t due Blood transfusion requirement 3 (10.8)
2ElEE . | . | | - . - . | Hypercholesterolemia 9 (32.1) to a pulmonary infection and the second due to a cerebrovascular accident alongside Gl
CONCLUSIONS: Robotic-assisted mitral valve surgery without cross-clamping is a safe and feasible technique in high-risk patients undergoing Preoperative AF 10 (35.7) ischemia causing multiorgan failure. Postoperative atrial fibrillation 6 (21.4)
redo mitral surgery with severe adhesions as well as in primary mitral valve cases that are complicated with ascending aortic calcification.
EF (%) 55.3 +9.3 Transient AV Block 0 (0)
INTRODUCTION i o p AV Block 00
ermanent oc
LVESD (cm) 3.5+ 0.6 CONCLUSIONS ©
Pulmonary artery systolic pressure (mmHg) 56.9 + 19.2 Postoperative stroke 1(3.6)
Myocardial protection is usually achieved by placing an aortic cross-clamp and delivering cardioplegia in conventional cardiac surgery as well as e i R . . _ _ _ -
in robotic-assisted intracardiac repairs. However, this technique represents a clinical challenge in patients undergoing redo cardiac surgery due . . Robotic-assisted mitral vfa\Ive Sl .W|thou.t cross-clamping a.nd under flbrlllatlon Postoperative dialysis 1(3.6)
to adhesions surrounding the heart and the great vessels and also in patients who present with extensive aortic calcification which increases FISVIOUS CarcRac procecine 19526) repr.esents.a good alternative to conventional mitral va.Ive SUrsery with crosts-clgmpl.ng ar\d Infection
the risk of cerebrovascular accidents and further complications during cross-clamping. The primary objective of this study was to evaluate the Ethiology of Mitral Valve Pathology carc.lllopleglc arresft. Our resu.lts suggest tha.t the techmque is safe a.nd f§a5|ble |n. high-risk . . 1(3.6)
safety and feasibility of robotic-assisted mitral valve surgery without aortic cross-clamping. Myxomatous/degenerative mitral valve disease 14 (50) patients undergoing redo mitral surgery with adhesions as well as in primary mitral valve neumo.ma 1(3.6)
Ny : cases that are complicated with ascending aortic calcification. Urosepsis
Rheumatic mitral valve disease 6 (21.4)
i Infective endocarditis 2 (7.1) Chest tube drainage in ICU (mL) 334.6 + 270.2
Table 2: Operative data | S .
schemic mitral valve disease 1 (3.6) R . 1(3.6
Variables Patients (n=28) Prosthetic valve dysfunction 5(17.9) REFERENCES eoperation (3-6)
o Hospital stay (days) 9.8 +8.3
Mitral Surgery Data are expressed as mean + standard deviation or numbe_r (%)..NY.HA,
T E':W.YOI!‘ H?a”t{\ssof\'laEtg’S; IB:t"L B?S‘Y 'IV‘aSS Lngf?X;tAlﬁ Zt_f ial f'ttm"at'oni 1. Senay S, Gullu AU, Alhan C. Robotic mitral valve replacement for rheumatic mitral disease. Reintubation 4 (14.3)
, €jection Traction; , 1Tt ventricuiar en IastoliC alameter; . . .
| 12 (gg-?) METHODS T ATl et e it e Annals of Cardiothoracic Surgery. 2017;6(1):64-6. https://doi.org/10.21037/acs.2016.08.03. _
Mitral valve replacement (57.1) 2. Gillii AU, Senay S, Ersin E, Demirhisar O, Whitham T, Kogyigit M, et al. Robotic-assisted 30-day mortality 2(7.1)
: . : : : : : : . : cardiac surgery without aortic cross-clamping: A safe alternative approach. Journal of Cardiac
Mitral prosthesis - "
p From Januar}/ 2010 to September 20?2, 301 patients unde.rwent robotic aSS|s.ted mitral valve §ur.gery./ in our center usmg.> Da Vinci S.ystems and.m 28 Surgery. 2020;36(1):165-8. https://doi.org/10.1111/jocs.15160. Data are expressed as mean + standard deviation or
Mechanical valve 8 (50) of these patients (9.3%), the operation was completed without cross-clamping and on the fibrillating heart. Myocardial protection was achieved number (%). ICU, intensive care unit.
Biological valve 8 (50) with moderate hypothermia and ventricular fibrillatory arrest. Severe pericardial adhesions due to previous cardiac operations or existence of
highly calcified ascending aorta were the indications for fibrillatory arrest during robotic-assisted surgery.

Concomitant Procedures: e | “ | : . ~ ~
Tricuspid valve replacement 1 (3.6) The classical set-up for the robotic mitral operations in our center was as described previously (1). A mini thoracotomy is performed after the = _. " £ —— : ‘ N
Tricuspid valve repair 10 (35.7) anesthetic preparation is completed, usually at the right 4th intercostal space and of 4 cm length. Left and right working ports are inserted through ' p
PFO Closure 2 (7.1) the 3rd and 5th intercostal spaces, respectively. The camera is sent through the soft tissue retractor and cardiopulmonary bypass (CPB) is started.

LAA Ligation 7 (25)
Cryoablation 6 (21.4) Our technique for robotic assisted cardiac surgery without aortic cross clamping was described elsewhere (2). The fibrillator cable which was
' delivered through the service port was used to fibrillate the heart. The patients were cooled down to 28°C, and the aim was to keep this level of
LAA Thrombectomy 1 (3.6) , : : : .. :
hypothermia throughout the procedure to prevent any spontaneous conversion to sinus rhythm during surgery. Carbon dioxide was continuously

Operative duration (min): insufflated (5L/min) to displace intracardiac air and vacuum assist via venous cannulas was used in case of need. Additionally, the left ventricular

Fibrillatory arrest 76.6 + 18.4 catheter helps in avoiding distention of the left ventricle. The rest of the operation was continued in conventional fashion via robotic arms.

Deairing is one of the most essential and important parts of the procedure. For this purpose, two suction catheters are used, one of them being
kept in the left atrium and the other in the left ventricle via mitral valve. Both catheters are kept in place until the end of CPB and are not removed
until no air is visible in transesophageal echocardiogram.

Cardiopulmonary bypass 140.9 + 44.6

Data are expressed as mean + standard deviation or
number (%). PFO, patent foramen ovale; LAA, left atrial
appendage.

Figure 1: Placing a sump into the left ventricle through a Figure 2: Placing a sump into the left ventricle through a
mechanic mitral valve biological mitral valve



