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Table 1

Milestones in robotic cardiac surgery

Surgery Author, y

Robotic mitral valve repair Carpentier et al, 1998
Robotic mammary harvesting Mohr, 1998

Totally endoscopic coronary artery bypass with arrested heart Loulmet et al, 1998
Totally endoscopic coronary artery bypass off pump Falk, 2000

Use of BIMA in TECAB in arrested heart

Kappert, 2000

ASD closure

Torraca, 2000

Totally endoscopic mitral valve repair

Lange, 2002

LV lead implantation

DeRose, 2003

Use of BIMA in TECAB in beating heart

Farhat, 2004

Aortic valve replacement

Folliguet, 2004

Left atrial myxoma resection

Murphy et al, 2005

Aortic valve papillary fibroelastoma resection Woo, 2005
Triple vessel TECAB Bonatti & Srivastava, 2010
Combined mitral valve repair and CABG Balkhy, 2013

Abbreviation: BIMA, bilateral internal mammary artery.
Data from Canale LS, BJ. Current state of robotically assisted coronary artery bypass surgery, in
Coronary Graft Failure: State of the Art. 2016. p. 65-74.



MINIMALLY INVASIVE

CARDIAC SURGERY
Heart Surgery without

Cutting any bone

Less Pain

Smaller Scars

Early Recovery
Smaller Incisions
Reduced Infection Risk




Level 1
Direct vision: Limited (10-12 ¢cm) incisions
Level 2
Direct vision/video assisted: Mini (4-6 cm) incisions
Level 3
Video directed and robot assisted: Micro (1.2-4 cm) incisions

Robotic (computer telemanipulation): Port (<1.2 cm) incisions




MICS access: Mitral valve
(tricuspid valve, atrial septum, aortic valve)

MICS access: Aortic valve
(ascending aorta, aortic root)
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Implementatitn of MIMVS

Advanced Cardiac Care Program
Open Heart Surgery




Key points 1: advantages and disadvantages

of the minimally invasive approach

Advantages

>
>
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Cosmetic results

Specific advantages in redo mitral valve (MV)
cases after sternotomy

Improved visualisation and evaluation of the MV
Decreased need for blood product transfusions
Shorter ventilation time

Shorter postoperative intensive care unit stay
Decreased risk of postoperative atrial fibrillation
Preservation of stability and continuity of the
sternum

Disadvantages

>
>
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Need for video assistance

Longer cross-clamp and cardiopulmonary
bypass times

Retrograde perfusion

Increased risk of aortic dissections

Increased risk of perioperative stroke

Vascular complications from femoral artery
cannulation

Increased risk of phrenic nerve palsy

Excludes patients after prior thoracotomy

GiAM TRUYEN MAU SAU
MO

PAU IT, THAM MY

GiAM THOI GIAN NAM
ViEN

GiAM THOI GIAN THO
MAY




Phau thuét tim loai nao c6 thé mo
duoc it xam lan ?7?

e mh

e Thay, sra van 2 1a
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e Thay, suta van DMC

e Thay stra van 3 1a

e Phau thuat nhiéu van tim

e CABG

e Phau thuat u tim bén phai, trai

e Tim bam sinh : TLN, TLT , CAVp, van
PMP

e Phau thuat goc PMC, PMC 1én
e Két hop triét dot rung nhi (PT Maze)
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Minimally invasive heart surgery

About Doctors & Departments Care at Mayo Clinic

Many types of heart procedures may be conducted with minimally invasive heart surgery,
including:

« Mitral valve repair or replacement

 Tricuspid valve repair or replacement

» Aortic valve replacement

« Atrial septal defect and patent foramen ovale closure

« Atrioventricular septal defect surgery

» Maze procedure for atrial fibrillation

« Coronary artery bypass surgery

« Saphenous vein harvest for coronary artery bypass surgery

Thay, stra van 2 1a. Thay, stra van 3 Ia,
Thay van DPMC
VAaTLN, CAVp
Maze
CABG, Lay saphenous
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Robot-assisted heart surgg

A Mayo Clinic surgeon and surgical ted
surgeon sits at a remote console controlling the robotic arms.

ed heart surgery, while another

Expertise and rankings

Mayo Clinic heart surgeons have extensive training and e jence in performing
minimally invasive heart surgery to wide variety of heart conditions. May
heart surgeons perform more tha 700 minimally invasive heart surgeries each year,
including robot-assisted heart surge horacoscopic surgery.
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Background

In the past two decades, the introduction of robotic technology has facilitated minimally inv ras B T18 voa seangs of patan I thi cse, o workig port s comectad 10t camra ot ncion
surgery, allowing surgeons to operate endoscopically rather than through a median sternotomy. This

approach has facilitated procedures for several structural heart conditions, including mitral valve repair,

atrial septal defect closure and multivessel minimally invasive coronary artery bypass grafting. In this

rapidly evolving field, we review the status of robotic cardiac surgery in Europe with a focus on mitral

valve surgery and coronary revascularization.

Methods

‘sternotomy. This approach has facilitated procedures for several structural heart conditions, including mitra

valve repair, atrial septal defect closure and multivessel minimally invasive coronary artery bypass gratting.
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y Clinical Experiences of Robotic
Assisted Aortic Valve Replacement for
Aortic Valve Stenosis with Sutureless
Aortic Valve

Eiki Nagaoka', PhD, Jill Gelinas', ~Marco Vola?, MD, and Bob Kiaii', MD

Abstract

Robotic assisted aortic valve surgery is still challenging and debatable. We retrospectively reviewed our cases of robotic assisted
aortic valve replacement utilizing sutureless aortic valve with following surgical technique: 3 ports, | for endoscope and 2 for the
robotic arms were inserted in the right chest and da Vinci Si robotic system (Intuitive Surgical, Sunnyvale, CA, USA) was adapted to
these ports. Cardiopulmonary bypass was initiated through peripheral cannulations. A vent cannula was placed through the right

supenor pui'nonary vem anda mrdooplegm cnnnula in the ascendmg aorta. After cnrd»opleglc arrest foIIownng aortic cross-chmp the
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widely used.! Meanwhile, robouc assxsted aoxuc v alve surgery is for mbonc AVR To conﬁ.tm the anatomv pxeoperatne com-
still challenging and debatable for the point of methodology. puted tomography (CT) scan with contrast is mandatory. Aorta
Robotic surgery requires enough thoracic cavity space to handle and peripheral vessels assessment is necessary. In general
robotic arms. Aortic valve is anatomically closer to the chest wall
than mutral valve, therefore making aortic valve surgery more e —
challenging. Another reason is that the present robotic instru-
ments are not built for aortic valve surgery. Majority of aortic
valve replacement (AVR) is for aortic stenosis. Robotic scissors artment of Cardiac Surgery, University Hospital of Lyon, France
and forceps are not strong enough to remove the heavily calcified ,; "=
aortic valve.

wision of Cardiac Surgery, Department of Surgery, Western University,

. Corresponding Author:
Case Series Bob Kiaii, Division of Cardiac Surgery, University Hospital, London Health

We retrospectively collected data from 2 patients who underwent Ziﬁ?fofzn%;” Windermere Rd, London, Ontario, Canada.
robotic assisted AVR in our institution between May and June _ v oopaai@hscontE

X N A Eiki Nagaoka, Division of Cardiac Surgery, Department of Surgery, Western
2018. Patient PfOﬁleS are summarized in Table 1. Both of the University, London Health Sciences Centre, London, Ontario, Canada.

patients had severely calcified aortic valve. Email: eiki.nagaoka@gmail.com
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Roboric assited ortic vale surgery is stil chaIIengmg and debaable, We retrospectively reviewed our cases of robotic assisted
aortic valve replacement utilizing sutureless aortic valve with following surgical technique: 3 ports, | for endoscope and 2 for the
robotic arms were inserted in the right chest and da Vinci Si robotic system (Intuitive Surgical, Sunnyvale, CA, USA) was adapted to
these ports. Cardiopulmonary bypass was initiated through peripheral cannulations. A vent cannula was placed through the right
superior pulmonary vein and a cardioplegia cannula n the ascending aorta. After cardioplegic arrest following aortic cross-clamp, the
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ndoscopic Tricuspid Valve Surgery is a
e and Effective Option

Abdelrahman Abdelbar FRCS C-Th & Gunaratnam Niranjan', FRCS C-Th,
Charlene Tynnson', MRCS Palamkumar Saravanan FRCA, Andrew Knowles?, FRCA,

Grzegorz Laskawsla' 3 PhD, and Joseph Zacharias', FRCS C-Th, MD

Abstract

Objective: Isolated tricuspid surgery through median sternotomy can be associated with a
high morbidity and mortality. Repors of mmlmaliy invasive lsolated tncuspod valve operations
are rare, but the outcomes are ap 2 =5 g of endoscopic nsolated

peZccess cardiac surgery between August 2008 a.nd December 2018. A total of 90 patients
derwent tncuspod valve surgery whether xsolated or with other cardlac procedure. We fur-

(54%) had more than one previe patrwas performed in 18
patients (75%) with the remaining 6 (25%) hzvmg bloprosthenc mcuspld replacement. Three
(12.5%) were performed with a beating heart, the remaining with endoaortic clampmg and

&
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tricuspid valve surgery. Methods: In our |nst|tut|on 452 patients underwent endoscoplc mini-
mal access cardiac surgery between August 2008 and December 2018. A total of 90 patients |
underwent tricuspid valve surgery whether isolated or with other cardiac procedure. We fur-
ther selected patients who had isolated tricuspid valve ® surgery (n = 24). Of these patlents 13

Procsuunl e I3 parucuiEny varsaune i TEuo-SUl ey Wil IOV 1101 Ly and inmoiuiuny corniparn ey

to historical sternotomy case series.

Keywords
endoscopic tricuspid surgery, tricuspid valve disease, endoscopic valvular surgery
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Introduction

The prevalence of isolated tncuspid regwgitation being dia
nosedinﬂxepomﬂaﬁonismsing.lﬂaisisﬂ:mgintobe caus
bythemcemincruseinimplanﬁngjmncardiacdevioesandﬂxe D e
prevalence of atrial fibrillation (AF).? Tricuspid regurgitation can  p_irg

be primanly caused by congemtal abnormaliies, radiation ther-
apy, trauma, pacemaker leads, infective endocardifis, theumatic  from My 29 o June 1.2019.
fever, and myxomatous degeneration. Secondary tcuspid regur-

gitation is caused by annular dilatation secondary to conditions Corresponding Author:
that causes nght atmal and/or ventnicle dilatation such as chromic
AF > There are also an increasing number of patients developing SHN, UK_

1solated tricuspid regurgitation poststernotomy cardiac surgery.4 Email: Abdomet@yahoo.com

Victoria Hospital, Manchester, UK

epartment of Cardiothoracic Surgery, Lancashire Heart Centre, BIES

2Dc:p:art.n'lent of Cardiothoracic Anaesthesia, Lancshire Heart Centre,
ria Hospital, Manchester, UK

*Presented at the 2019 ISMICS Annual Scientific Meeting in New York, NY
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Phau thuat nhiéu van tim it xam lan

Minimally invasive concomitant aortic and mitral valve surgery:
the “Miami Method”

Joseph Lamelas

Division of Cardiac Surgery, Mount Sinai Medical Center, Miami Beach, Florida, USA
Correspondence to: Joseph Lamelas, M.D. Chief o
Road, Miami Beach, Florida 33140, USA. Email: j

Clinlcal outcomes

] . . At our institution, from November 2008 to April 2014,
Valve surgery via a median ste . o . ‘ . .
various minimally invasive appy WE PEIL formed 2,3"]‘"' llll.ll.llll‘dll_V invasive valve sur gCrics, ot
invasive valve surgery has gene! ywhich, 169 consisted of primary aortic valve replacement

techniques in patients undergo:

with concomitant mitral valve replacement or mitral

and mitral valve surgery, a minir

Method”), is the preferred me valve repair. This is the largest series of concomitant

enhanced recovery in our patie ) ipithoracotomy aortic and mitral valve operations that
we are aware of. The most common valvular pathology
consisted of aortic stenosis with calcific degeneration of the

Submitted Jun 21,2 mjtral valve (32.4%). This was followed by aortic stenosis

doi: 10.3978/j.issn.2 2233 1YA.ZUL14.UD. 1/
View this article at: http://dx.doi.org/10.3978/j.issn.2225-319X.2014.08.17

our surgical approach, concepts

Keywords: Minimally invasive;




Table 1: Results (N =69)

Mean age (years + SD)
Female, n (%)
Diabetes, n (%)
Extracardiac arteriopathy, n (%)
COPD, n (%)
Pulmonary artery pressure >50 mmHg, n (%)
Ejection fraction, % (mean + SD)
Log. EuroSCORE %, median (IQR)
Aortic stenosis/regurgitation, n/n (%/%)
Mitral stenosis/regurgitation, n/n (%/%)
AVR and MVR, n (%)
AVR and mitral valve repair, n (%)
Mitral and aortic valve repair, n (%)
Combined procedures
Tricuspid valve annuloplasty, n (%)
Atrial fibrillation surgery, n (%)
Myectomy, n (%)
Conversion to sternotomy, n (%)

Cardiopulmonary bypass time, min (mean + SD)

Cross-clamp time, min (mean + SD)
Mortality, n (%)

Stroke, n (%)

Pacemaker implantation, n (%)

Intensive care unit stay, days (median, IQR)
Hospital stay, days (median, IQR)

6612
47 (68.2)
22(32)

4 (5.8)

6 (8.7)

25 (36.2)
57.1+88

8 (4-15)
50/19 (72/28)
17/52(25/75)
27 (40)

35 (50)

7 (10)

12 (17.4)
8(11.6)
2(29)
1(1.5)
135 + 41

SD: standard deviation; COPD: chronic obstructive pulmonary disease;
IQR: interquartile range; AVR: aortic valve replacement; MVR: mitral

valve replacement.
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e-Dimensional Imaging Improv
ccuracy in Clip Sizing During
Thoracoscopic Left Atrial
endage Exclusion

Syed M. Ali Hassan', BSc, Byron H. Gottschalk’, MD, Andres En
Gianluigi Bisleri', MD, FRCSC

Abstract

The AtriClip is an epicardially applied occlusion device for the left atrial appendage. Ac
sizing and placement of the device is essential to its success. We describe the use of 3-dimen
computed tomography imaging to aid in accurate szing of the AtriClip device during the
scopic surgical ablation. This technique reduces the risk of improper sizing of the devic
thus mitigates the risk of malpositioning and potential damage or compression to surrot

86 mm

structures such as the circumflex coronary artery. Fig. I. (a) and (b) The base of the LAA is identified and measured on both sides using the selection guide, indicating a size of 50 mm. (c)

Three-dimensional-computed tomographic imaging mapping the base of the LAA. The perimeter of the LAA base is measured as 86 mm and
Keywords divided in half, indicating a size of 43 mm. (d) Based on the selection guide measurement a 50 mm device is deployed, and it is oversized. LAA,
left atrial appendage, exclusion, thoracoscopy left atrial appendage.

Fig. 2. (a) The selection guide is unable to provide a precise measurement of the base of the LAA. (b) Three-dimensional CT imaging
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eft Anterior Mini-Incision for Pulmonary
Valve Replacement Following Tetralogy of

Joseph R. Nellis"2, MD, MBA ©, Andrew M. Vekstein'"*?, MD, James M. Meza'*
Nicholas D. Andersenz'“, MD, John C. Haney’, MD, and Joseph W. Tureku", |

Abstract

Pulmonary insufficiency is a known complication following Tetralogy of Fallot repair. With over
90% of patients now surviving to adulthood, surgeons are once again faced with the question of
when, and more importantly, how to reintervene. We developed a novel ap,

S O S SO S S S

Fig. 1. Left anterior mini-incision (LAMI) relative to midline. The
incision is 5 cm in length and positioned over the third rib with the
ability to complete the dissection inferiorly into the second or third

proach to pulmo-
e T e

intercostal space in order to provide the best exposure.

Centi

Fig. 4. Parachuting and seating the pulmonary valve. a) Double-arm
nonabsorbable braided valve suture is placed through the annulus
posteriorly such that pledgets are on the main pulmonary artery (PA)
side of the annulus and the free arms arm brought through the sewing
cuff to exit on the right ventricular outflow tract (RVOT) side of the
valve. b) The posterior two-thirds of the valve sewing ring is being
secured.

Fig. 5. Completed pulmonary valve replacement (PVR) with patch
augmentation prior to closure through a left anterior mini-incision
(LAMI). View of completed PVR and right ventricular outflow tract
(RVOT) patch augmentation. The pickups are grasping the sewing ring
of the bioprosthetic valve, the anterior one-third of which has been
secured to the trans-annular Gore-Tex patch with looped running
nonabsorbable monofilament suture.

along the sides of the MPA down each side of the RVOT to the
nadir of the elliptical patch (Fig. 5).

With the repair complete, the patient is weaned off cardiopul-
monary bypass and the adequacy of the repair evaluated by trans-
esophageal echocardiography. If the repair is sound without
significant pulmonary insufficiency or paravalvular leak the fem-
oral venous cannula is removed. For the femoral arterial side
graft, we favor removing the graft and repairing the vessel rather
than clipping/oversewing as there is concern for narrowing the
vessel with this approach. Typically. a patch repair of the arteriot-

QOur ear than 30 kg, at which point cannulation of femoral vessels is
suggest considered feasible. All patients undergo preoperative echocar-
diogram with bubble study to confirm the absence of septal

1sive
> are
ir or
‘ting

Fig. 2. Arterial cannulation via right femoral artery. Through a 3-mm
cutdown incision in either groin, a 6é-mm dacron graft is sewn end-to-
side to the femoral artery for arterial cannulation.

made in the RVOT extending up the MPA to the level of the
bifurcation (Fig. 3). Coordination with the perfusion team as
well as suction catheters in the RVOT and bilateral branch PAs
are crucial for achieving a near-bloodless field during beating-
heart operation.

Fig. 3. Exposure of right ventricular outflow tract (RVOT) and
pulmonary artery (PA) via left anterior mini-incision (LAMI). a)
View of mini-rib retractor, pericardial retention sutures to provide
appropriate exposure. b) View of drop suction placement inferiorty
into the RVOT and superiorly into the main PA. The apex of the
patch has been secured to bifurcation.



xperience with Non-Sternotom

inimally Invasive Pulmonary o
mbolectomy with *

racoscopic Assistance

John M. Fallon', MD, Jason W. Greenberg’, BS, Luvika Gupta®, BS, and Omar
MD, PhD

Abstract

The endpoint in emergent management of acute massive pulmonary embolism (PE) has traditionally bee
through standard median sternotomy. This approach is limited in both exposure and concomitant functio
ated with sternotomy. Herein we describe a novel minimally invasive, thoracoscopically assisted approach
lectomy. This utilizes a small 5-cm left parasternal thoracotomy and femoral cardiopulmonary bypass to cond
assisted surgical pulmonary embolectomy. This novel minimally invasive approach has been developed an¢
in 3 patients with massive PE at our institution. The assistance of the thoracoscope allowed for complete

extraction of the main and segmental pulmonary arteries bilaterally. The use of a non-sternotomy approach

and pulmonary recovery times and decreased length of stay. These initial data suggest that non-sternotor Fig. 2. Close-up view of closed thoracotomy incision in the left third

Fig. 5. Thrombus extraction using ringed forceps.

showing no residual clot.

—

epartment of Cardiothoracic Surgery, Emory University, Atlanta, GA, USA
2S¢ Louiz University School of Medidne, MO, USA
IMedial College of Georga, Augusta, GA, USA

tion without hemodynamic compromise and small PE 15 often
asymptomatic, with preserved RV function.*™ Mortality rate
differ significantly by class of PE with approximately 20%
mortality for massive PE and less than 1% for small PE! i
. . . ) . ing Author:
Treatment of massive PE mmvolves more invasive modalities . Dep .
such as thrombolysis, catheter-directed embolectomy, and sur- | 3¢5 Citon Tos "
gical eml:»olectomy.“""5 Surgical embolectomy has traditionally  Email: john Michael Fallon@emory.edu

t of Cardiothoracic Surgery, Emory Univegj

Fig. 7. Follow-up computed tomographic scan of “Patient C”

Fig. 3. Overall perspective of the location of a healed thoracotomy
incision as seen in the office in follow-up.

Fig. 6. View from the 30° 5-mm thoracoscopic camera within the
pulmonary artery.



ocedures in Children

Pedro J. del Nido', MD

Introduction

Efforts to reduce the trauma and discomfort associated with
thoracic and cardiac procedures in children have a long and
complex history. While much of the early focus has been on
smaller incisions, efforts to reduce the adverse effects of cardio-
pulmonary bypass, reduce pain associated with the mcisions,
and more recently, ameliorate the mmpact of the whole m-
hospital expenience have evolved as new technology and tech-
mques have been developed. Many of the concepts follow the
principles used mn adult mmimally mvasive procedures, how-
ever, modified for the available instruments for pediatric sur-
gery and take advantage of the more flexible chest wall
structures in young children. In this summary we will review
the approaches that have been descrnibed and comment on the
ewmidanca that thav achieva tha dacirad gaal af mimimimine tha

imally Invasive Cardiac Surgi

extracardiac anomalies cumrently p
trve for many of these patients. Thas
based procedures are safer, as repo
transcatheter procedures typically
rates, and no side-by-side compan
ducted or will likely be conducts
catheter-based procedures. Seno
described with both endoscopic and
however, these are rare.

Robot-Assisted Procedures

Reports of application of robotic
surgery of the heart and great vesSe S il Ciiuie

U nave T

described m small senes with mostly extracardiac applications.

fe o TN DESNUENENE P S N I SR S I U I, W Y

in children describe procedures treating abnormalities of the
great vessels, such as ligation patent ductus arteriosus,’ or divi-
sion of vascular rings,” and airway procedures, there are a few
reports applying endoscopic techniques 1 1intracardiac

e A e et Y el e

repairs.””
COmIONT In mampwanon OI Qencare UsSSue approacn mart 1s
afforded by open chest conventional cardiac procedures. While
most of the published reports utilizing totally endoscopic tools
n children descnbe procedures treating abnormzht:es of the
great vessels, such as lxgatlon patent ductus artenosus or divi-
sxonof\'ascularnn;s and airway procedures, there are a few
reports applying endoscopic techniques m intracardiac
repai!s.s'4 In general the results reported with extracardiac
endoscopic procedures have been excellent with few if any
complications reported m large senes. Nevertheless, there
not been widespread application of these techniques in
pmduetothelearmnguuveassocmtedwnhthethmco
procedures in children zlong with the need for
instruments required and the greater length of time these proce-
dures take compared to open thoracotomy. Also, it must be
acknowledged that transcatheter interventions to treat the same

In general, the results reported with extracardiac

LOEIVe 10 UF4dU0L UL PaiEll GUCiUS. Daiaiiy, 10 moie Coapaexn
cases of division of vascular ring, the supenor field of view was
from the robotic endoscopic camera along with greater dexter-
ity of the robotic instruments compared to standard thoraco-
scopic rigid instruments. * These were brief reports, however,
with few cases, and the children were 8 to 10 years of age.
Thus, reports of robotic procedures have been mostly confined

— L ——

Department of Cardiac Surgery, Boston Children's Hospial, Harvard
Medial School, MA, USA

Corresponding Author:
Pedro ). del Nido, Department of Cardiac Surgery, Boston Children's
jtal. Harvard Medical School, 300 Longwood Ave, Boston, MA O
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Email: pedro.delnido@cardio. STONOTg
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Fig. |. Subcutaneous tissues are dissected then a tunnel is created
by sharp and blunt dissection.

1 first technique. and branch bleeding was d by
chppmg the distal end of the SV for leakage before coronary
anastomosis. The intima tunica media, adventitia, and vasa
vasorum appeared normal based on the histological image of
the SV segment (Fig. 5).

Discussion

Here, we present our technique for minimally i ive NT-SV
harvest. Some cardiac centers prefer the endoscopxc or bridge
incision technique for SV graft harvesting, *3 which has a low
rate of harvest site complications but has a lower patency rate®
The poor graft quality is attributed to damage to_the intima,
tunica media, and adventitia during the procedure.” To prevent
structural injury from bridge incisions, we have developed a
novel harvesting technique using the Ligasure device and
Koplight (Fig. 6).

Fig. 3. Koplight used to brighten and enhance the visualization of the
surgical field for better exposure.

se of the No-Touch Saphenous Vein
sting Technique via Small Ingisi

Ichiro Hayashi', MD, Ichiro Kashima?, MD, and Eiji Yoshikawa', MD

Abstract

There are substantial data in support of improved patency using the no-touch (NT) saphe-
nous vein (SV) harvesting technique. However, wound complications correlated with such
are more significant than those associated with the skeletonized technique. To solve this, we
introduced the use of the electrothermal bipolar vessel sealing device via small incisions. In
this study, a cordless retractor with a built-in LED light source was utilized. The NT-SV graft
was harvested with a pedicle of surrounding tissue approximately 5 mm in size and attached
to the main trunk. The intima, tunica media, adventitia, and vasa vasorum appeared normal
by histological analysis. Our technique combines the potential advantages of a minimally in-
vasive endoscope approach using bipolar electrothermy and the improved patency of a
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Introduction

The use of the no-touch (NT) saphenous vein (SV) harvesting
technique is associated with improved graft pateut:y,l However,
wound complications correlated with this technique are more
sxg:mﬁcanx than those associated with a skeletonized tech-

mque 2 Most complications are caused by thermal injury result-
ing from the use of heat-generating monopolar electrocautery
and damage in the superficial large Iymph vessels anatomically
accompanying the SV during sharp dissection with the
Metzenbaum scissors.” To solve this, we introduced the use of
the electrothermal bipolar vessel sealing device (Lig: 3
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technique could

be beneficial in
preventing postopera-
tive complications and
sealing certain vessels.

surrounding tissue of 5 mm attached to the main trunk A cord-
less retractor with built-in LED light source (Koplight, YASUI
Corp., Kadogawa, Miyazaki) was inserted through small inci-
sions made at the upper thigh knee, and ankle levels (Fig. 2) to
brighten and enhance surgical field visualization (Fig. 3). After
the vein was dissected as far as possible in both directions, a
new small incision was made (Online Supplemental Video 1).
Before removing the SV graft. it was marked with a surgical
marking pen to prevent twisting. The vein was cannulated and
lightly flushed with heparinized saline. Forceful overdetention
was prevented as it damages the endothelium After inserting
the suction drain, the skin was closed (Fig. 4). The vein graft
was anastomosed to the ascending aorta off pump with a
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Endogeopic radial artery harvesting




Lo1 ich cua MICS- CABG

- Tranh phai chay may tim phoi nhén tao
- Giam truyén mau sau mo

- Giam dugc cac bién chirng sau mo

- Giam dugc thoi gian nam vién

- Tham my



Lua chon BN MICS - CABG

- Nhitng BN cao tudi nhiéu bénh phdi hop
s€ dugc huong lo1 vo1 phuong phap nay

- Mot s6 BN khong phu hop :

+ phau thuat cap ctu

+ bénh mach ngoai vi nang

+ phau thuat tim, nguc trudc do

+ di dang 16ng nguc, béo phi (han ché)

+ tac nhiéu nhanh mach vanh ( can phoi hop
vo1 BS can thigp)
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Po6t AF it xam 1an

mini-thoracotomy
site




Mot s6 dung cu dot AF







right pulmonary artery

right pulmonary veins




right atrial
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superior
connecting lesion

right pulmonary inferior connecting
vein isolation lesion



coronary sinus

cryoablation connecting
superior and inferior
lesions



Minimally invasive Cox-Maze 1V
procedure

- Functional class <1V
- Ejection fraction better than 30 %

- Permanent or Continuous AF more than 6
month 1n structural mitral valve disease

- Medical document not long history AF
- Lt atrium si1ze <70 mm
- First time open heart operation

- LA wall no severe calcification



Minimally invasive Cox-Maze 1V
procedure

- Mot s6 BN khong phu hop :

+ phau thuat cap ctu

+ bénh mach ngoai vi nang

+ phau thuat tim, nguc trudc do

+ di dang 16ng nguc, béo phi (han ché)



Robotic Heart Surgery
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Benefits of Robotic Cardiac Surgery

 Significantly less pain
* Small surgical area
 Less scarring

* Less blood transfusion
 Less bleeding

e Minimal infection risks
e Shorter hospital stay
 Faster recovery time



Robotic Heart Surgery
Instrumentation

myheart.net







Robotic Heart Surgery

Types of Heart Surgery that can be
Performed Robotically

Mitral valve repair or replacement
Maze procedures (to treat atrial fibrillation)
Atrial septal defect (ASD) closure

Removal of cardiac tumor (such as atrial
myxoma)

Tricuspid valve repair or replacement

Septal myectomy for obstruction hypertrophic
cardiomyopathy (HOCM)

Coronary artery bypass
Pacemaker lead placement
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