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EIRST STERS IN' AORTIC ROBOTIC SURGERY.

Robot-assisted laparoscopic aortobifemoral bypass
for aortoiliac occlusive disease: A report of
two cases

Willem Wisselink, MD,* Miguel A. Cuesta, MD,* Carlos Gracia, MD," and Jan A. Rauwerda, MD,*
Amserdam, The Nesherlands and Los Angeles, Calif

This article describes the use of robotic gy in bypass grafring. In rwo parients with
qum&dﬂmmﬂhﬂﬂmmmmwmm
grafting was performed with a proximal end- ad. with robotic arms thar had been mounzed
‘on the operatng wable and were conirolled from a separace console, No. ica iy times were 290
and 260 minuies, and aortic anastomosis dmes were 48 and 37 minuces, respeciively. Blood loss was less chan 200 mL in
both cases. A normal diet was resumed on the second postoperative day, and the patdents were discharged bome on
postoperative days 4 and §. To our knowledge, this & the first report on roboc-assisted laparosoopic aormohifemaoral

‘bypass in the world literanare. (] Vasc Surg 2002:36:1079-82.)

Laparoscopic aoreic surgery eo date has not been widely
embraced by vascular surgeons prodably because of the
highly specific technical skills needed espedially in perform -
ing the aornic anastomosis.'* Robotic technology has been

coordination and mﬂdﬁmﬁepﬁunﬂzﬂymﬂmx

of laparoscopic aomic grafting into the vascular
surgical arena. We report two cases of robot-assiseed lapa-
roscopic sorobifemoral bypass grafiing for aoniliac oc-
clusive disease.

PATIENTS AND METHODS

In two male nes, 53 and 56 years old, with dis-
abling claudication and 3 walking disance of less than
80m, angiography revealed occlusion of the entire lefi ifac
wrajectory and sequential seenoses on the right. Because of
the extension of the occlusive disease, we chose to offer the
o‘pumdpmnz:rh‘p’amsccpmmhhwrslbrpmyﬁ
ing. Several years of experience with laparoscopic assisted
aomofemoral bypass grafiing wich laparoscopic acrdic dis-
section” followed by a “handsewn™ aonic anastomosis via a
10-an to 15-cm flank incision and 2 4-month period of
exeensive in vitro practice sessons and animal experimen-
wton with a roboeic surgical sysem (Zews, Compuser
Motion, Santa Barbara, (alif) preceded approval of our

Frm the Depareneme of Surgary, Vitle Universiets Medical Cesees,” and
the Theparsmen: of Surpery, Universiy of Calfomia 2= Los Angeles ™
Competision of interese: Computer Manion Coep, Sana Barbara, Calif, has
prowtidead 2 Zieus robosic syssem 60 the VI Madical Cenierarno cosesnehe
tsususnn. Nome of che aushors have recetved financial suppors from

(Compuser Mosion.
Reprne requems: Willen Wiselink, MD, Depanmen: of Surgery, Vrije
Untrerssste Madical Cenger, anms? 1007 MB Ammerdan, ‘The

fe-mmail:
Copyrgks © 2002 hmmrwwwm&mm
Associadion S Vasoular Sugesy.
0741-5214,72002/535.00 + 0 24,/4/128312
10,1067 Amva 2002, 128312

hospital In i Review Board and padien: in-
formed consent. On February 20 and 21, 2002, the eao
patiems underwene robor-assised laparoscopic 2onob
ifemoral bypass grafiing in the Vrije Un:vﬂ'nuuMede
Cemer.

Surgical technique. With genersl anaesthesia, the
patient wis posidoned with the lef flank slightly tiled on 2
pillow o provide adequare access to the kxeral abdominal
wall. Three robotic positioner arms were conneceed o the
operating table rails and prepared ingo the swerile fizld, one
for a 30-degree endoscope {Aesop Endoscope Positioner,
Computer Motion) on the right and ewo instrument arms
on the left sde of the patient, in such a2 fashion thar
ineerference with the insufflased abdominal wall was
avoided (Fig 1). The arms then were sim ply rocased away to
alkow ample room sround the eable for the aonic disseczion
with conventional lparoscopic rechniques. Via small groin
incisions, the commaon femaral areeries were dissecved free
bilsterally. Laparoscopic recroperitones] dissecion of the
20ra was performed after the creation 2 of a peritoneal
“zpron™ that was being suspended o the anwerior abdom-
inal wall. This technique, with six 10-mm erocars, has been
described in derail by one of the aurhors (CG)." Onee the
infrarenal aoma and its bifurcmion were dissected free,
lumbar arteries at the proposed site of 2ortic clamping were
ligated with clips and the inferior meseneeric artery was
temporarily congrolled with a silassic loop w conrol back
bleading. After syssemic heparinization, the ona was
clamped juse distal o the renal aneries and juse below the
inferior mesenteric areery with laparoscopic sortic damps
that were positioned via separase stab incisions. A kongit-
dinal aonroromy was made with laparoscopic scissors after a
14-mm x 7-mm polyetrafieoroethylene prosthesis was
ineroduced into the rewropericoneal caviey via the kower
median pore. With robotic steered inseruments consisting
of a needle driver on the righs and a grasper on the left and
with a voice-conirolled robotic positoned endoscope (Mi-
ao Joine Hesvy Needle Driver, Micro Joim De Bakey

1o7e
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highly specific technical skills needed espedially in perform - paticmts  underw
ing the aoric anastomosis.'* Robotic technology hasbeen  ifemoral bypass |
shown to smplify endoscopic surgical manipulation by Center.

increasing the degrees of motion and fadlitaring, hand-eye Surgical tec
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Robotically Assisted Aorto-femoral Bypass Grafting:
Lessons Learned from our Initial Experience

P. Desgranges,” A.h.nhz.,l Javerliat, 0. Van Laere, F. Losy, A. Lobontiu,
Melliére and J. P. Becquemin

Department of Vascwlar Surgery, Henrd Mondor Hogpital, Creteil, France
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Introduction

Vascular surgical technology has progressively
evalved in the direction of minima]ly invasive
procedures for the treatment of acrto-iliac occlusive
diseases. Acconding to the TransAtlantic

Caonsensus (TASCprpy), endovascular surgery is the
treatment of cholce for Type A focal lesions and the
mgst currently utilized for type B and C lesions,
although evidence of su Fﬂmﬁy over conventional
surgery k& stll lacking” Aorto-femoral grafting is
corsidensd o be the gold standard for treatment of
diffuse aortoriliac lesions (type D) * Far this procedure,
a Syear patency of 9% in case of daudication, of
875% in case of critical behemia has been described

ol Wascalar

“Carmesponding aukhar Pasml
Marechal de Latte

Hemi Mondar H
de Ty, S0 Creded,
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51, Avenue

to explome the

with combined morbidity/maortality greater than
10%.* To reduce the surgleal trauma, laparoscopic
aortic surgery was proposed by Dion in 1993.* Since
then there have been an increasing number of reports
describing different techniques of biparoscopic aortic
surgery ranging from laparoscoplcally assited pro-

d with minik w7 or with hand port™*
to totally hpmwpic e

However, the surgeon has to face a large number of
technique-related challenges when performing an
agrto-prosthetic snastomosis, which is excesdingly
difficult to accomplish with the cumently available
end e instr and mequines a huge amount
of

r

training,

The da Vined™ Surgical System (Intuitive Surgical
Inc, Sunnyvale, CA) Is a computer-enhanced tele
maﬂpuhw&ntmyhdptuwmmmem’m
limitations of traditkonal laparoscople ins
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In conclusion, this preliminary experiment demon-
strates that robotically assisted anastomoses are
possible and can minimize some of the difficulties
and limitations associated with laparoscopic aorto-
bifemoral by-pass. Precision of surgical technique is a
significant advantage. Several problems became evi-
dent, such as cumbersome devices, interferences
between the robotic arms and poor tactile feedback.
Reducing these drawbacks should expand the use of
robotic surgery in vascular surgery. However, mini-
mally invasive surgery has now entered a new era by
the introduction of the robotic surgery systems, which
will offer all the benefits of endoscopic surgery to the
patient, while surgeons regain the dexterity they
experience in open surgery.




IS THIS THE END' OF THE ROAD.?

Why did you not continue this surgical
adventure?




IMIINI=INVASIVE SURGERY. HAS GOOD RESULT

CLINICAL RESEARCH STUDIES

A comparison of total laparoscopic and open
repair of abdominal aortic aneurysms

Frédéric Cochennec, MDD, Isabelle Javerliar, M, Isabelle I Centa, MID, Olivier Go2au-Erissonniére, MDD, and

DHective: The feasibiliny of vl laparoscopic abdominal aoric aneurysm (AAA) repair has been well eswmblished. In a
previous case-conirol smdy, we showed that the postoperative courses of vl laparoscopic and open AAA repairs were:
similar. The parpase of this smdy was t compare the long- term resuls of these techniques in the same cohore of pariens.
Methods: Thirty patients with AAAs mreated by wal laparoscopic repair berween July 2003 and December 204 (group T)
were marched in a case-conmrol fashion by morphology and American Sociery of Anesthesiologises dass with 30 patients
whin underwen open AAA repair berween April 1997 and May 2004 (group IT). Parbents who sarvived the intervention
were followed up during 5 years. Follow-up of physical and duplex nloasonography at 1 month
and yearly thereafter. Groap 1 patients had an additional conorol computed tomography scan wichin che firsc 3 monchs
posioperatively.

Rerultr Five-year ive survival raes imilar (groap I: 83% = 7% vs group [1I: 7% + 7%; log-rank est, = .69
Mo late aneurysm-related death ooosrred during the follow-np period. Incisional hemias were more likely 1o ocour in
groap I patients (group I: 0% vs groap [1: 15.4%; P = .047). Inddence of postoperative sevmal dysfuncion was simillar
in both groups (group [: 22.2% vs groap I1: 25.0%; P = not significant [NS]). Mo late reincervenion was recorded in

group L, whereas 2 patients in group II had indsional hernia repair. At § years, no grafi sepsis or anascomoric
reporied.

psen
‘Comslwsions: This study suggests that vodal laparoscopic AAA repair provides good long-term resulis, comparable wo thoss

of open repair in t2rms of aneorysmerelaed
complications. (] Vasc Sarg 2012:55:1549-53.)

Total laparoscopic abdominal aordc aneurysm (AAA)
repair has been proven wo be feasible and safe once the
initizl learning curve is overcome.’ In a previous case-
conerol ssudy, we showed that eoeal lparoscopic and open
AAA repairs were associated with similar in-hospital mor-
tality and complication rates* Laparoscopy reduced lapa-
roeomy-relared adverse events, espedally pain and ileus.

available because few surgical teams have the required level
of expertise in laparoscopic aordc surpery oo sware such
seudies.

From the Depanemene of Vascular Susgery, Ambrobe Paré Hospkal and
Faculet de Médecine Parks-les de Fance-Ouese, Usiversivd de Versailles-
Saini (Juenin-en-Yvelines

Author conflic: of imesest: none.

Beprime ragquesss: Frédine Cochenmer, MDD, Dieparimens: of Vasoular Sur-
pery, Henn Mondor Hosphial, 51 avenue du Marechal De Lasre de
“Tassigny, $4010 Crésedl, France {e-mail: cochennechigmall.com].

“Thee by amed revierwers of shis andcle have nio relevan fromcal rionships
0 dischnz per dhe TS pobcy dhas sequises peviewers o dechne review of any
manusTipe S which dhey may bave 2 conSice of inesnese.

0741.5214,/536.00

‘Copyright & 2012 by che Sociery for Vascular Surgery.

ol 10,1016, 1L vs 2 11111131

maralicy and morbidicy. It may reduce the inddence of laparowomy-relaed

Qur purpose was w0 updase the follow-up of padents
included in our initizl case-control study and o compare

the 5-year resules of voral laparoscopic vs open AAA repair.

METHODS

Patient selection has been described  previously.”
Briefly, between February 2002 and December 2004, 52
patients underwent a toeal opic AAA repair. In
order e reduce the impace of the leaming curve, we only
reviewed the lase 30 patients of this series who were con-
secutively operzted on berween July 2003 and December
2004. This laparoscopic group (group 1) was matched in 2
case-conirol fashion by AAA morphology and American
Sodety of Anesthesiologises (ASA) class with 30 patients
who underwen: conventional AAA repair besween April
1997 and May 2004 (group II). Vascular sutures and
aneurysmorhaphy in the laparoscopic group were per-
formed by a senior surgeon (M.C.)

Chnical exclusion criteria for towal lparoscopic and
Open aoric repair were ASA V patiems, pariems with recent
myocardial infarction, unssable angina, coronary areery dis-
ease with severe coronary lesions unsuitable for interven-
tion, tighe 2omic valve stenosis, unconerolled congestive
heart failure with left ventricular ejection fraction <40%
and severe arrhythmiss, padents with renal insufficency

1549
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CLINICAL RESEARCH STUDIES
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Fig. Survival curves after total laparoscopic (group I) and open

{group 1I) abdominal aortic ancurysm ( AAA) reparr.

pic and open
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May 2004 (group II). Vascular sutures and
aneurysmorhaphy in the laparoscopic group were per-
formed by 2 senior suergeon (M.C.)

Cliniczl exclusion criteria for towal paroscopic and
‘Open aorkc repair were ASA V patiems, patiems with recene
myocardial infarction, unssable angina, coronary areery dis-
ease with severe coronary lesions unsuitable for interven-
tion, tighe 2omic valve stenosis, unconerolled congestive
heart failure with left ventricular ejection fraction <40%
and severe arrhythmias, patdents with renal insufficency

1549
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feen July 2003 and December 204 (group T}
by of Anesthesiologises dass with 20 patients
jp IT). Parients who sarvived the intervention

Conclusions: This study suggests that total laparoscopic AAA repair provides good long-term results, comparable to those
of open repair in terms of ancurysm-related mortality and morbidity. It may reduce the incidence of laparotomy-related

nt survival
’ J
-

complications. (J Vasc Surg 2012;55:1549-53.)
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myocardial infarction, unssable angina, coronary areery dis-
ease with severe coronary lesions unsuitable for interven-
tion, tighe 2omic valve stenosis, unconerolled congestive
heart failure with left ventricular ejection fraction <40%
and severe arrhythmizs, patients with renal insufficency
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Laparoscopic versus Open Approach for Aortobifemoral Bypass for Severe
Aorto-iliac Occlusive Disease — A Multicentre Randomised Controlled Trial

J. Tiek? P. Remy®, T. Sabbe?, C. D'hont®, 5. Houthoofd?, K. Daenens?, 1. Fourneau™*
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ARTICLE INFO ABSTRACT

Angicle hisiory: b

differences b

apen and lpa l bypass surgery far

R b 6 Septemiber 2011 aorto-iliac

disease an g idity and ity

Accepaed T Felruary D012
Serailaide cnline 3 March JOL

Design: A multicentre randomizsed controlled trial

Ao soclusive SHEE
Lapancar apy
Aonohifemaral bypass

Methods: Between amuary 2007 and Movember 2008, 28 patients with severe aorto-iliac ochsive
disease (TASC Il Cor ) wene randomised between hpamosmpic and open approach & ane community
hospital and ane university hospital (TASC = Trams -Aflantic Inter-Society Consenzus an the Management
af Periphera Arterial Disease)

Results: The aperation time was langer for the bpanesmpic approach (mean 4h 19 min (2 h00minta6h
0 min) ws. 3 h 30 min(1 h42 min to5 h11 min}; p = 0101 )} Nevertheles, postaperative recovery and
in-hospital stay wer sharber aparosm pic sugery. Also oral intake muld be restaried
e.l:rhst:m:l]hﬂmmtﬁhmmmxhiimmrsﬂhdamﬂghdnmm‘l'?h!]mlk
P = 0.00014)) as well & postoperative mobilisation (walking) (mean 46 h 15 min (16 h 07 min to 112h
d]mnjn.m!l‘hld.ml[ﬁﬂhmmnmlﬂhﬂmjp-lll][l]'iﬂh.lﬂlyhdlnqih]ﬂunlwa
sharter (mean 55 days (25—15) v mean 130 days (7-45); p = 000 ). Visual pain smnes and visual
disenmdont s res were bath lawer afier Liparosm pic surgery. Also return i normal daily act vities was
achieved earfier. There wers no major complications in both groups.

Ooncludon: Lapnosmpic aonobifemonal bypass surgery for aonto-iliac oochsive disexe is 2 safe
proedure with a significant degease in posioperative morbidity and in-hospital stay and exrlbier

veTyR
@ 2012 Furopean Saciety for Vasoular Surgery. Published by Blsevier Itd. All rights reserved.

Amording to the TASC 1l remmmendations sorobifemoral
Iy remuaing the best reatment for severe somo-ilisc sodisie
msmmTﬂltmn'ammﬂHsmmadbcmmfu
Siume surgedn s and interventionalists that will not be discussed in
this study. The scope of this stedy is 1o evaluate the pesible
differences in morbidity and momality between the conve ntional
open and |aparoscopic approaches if there s an actwal indication
fior sortobilemoral by pass surgery.

Totally 1 i aortic surgery for occhsive disease started
with YM Dion in 1992 Since then the technique has matured.
Instrumentation has improved and some modiications to the
techniqee have been introduced. The mdnﬂgnlsd&u:ﬂlndby
Coggia is by far the most used at the moment

* Comeqponding authar Tel: +32 16 34 68 50; o 4321634 6852
-l arffoess: . F

Totally laparoscopic aortc surgery was introduced to reduce
morbidity in analogy with the promising results of lapamscopic
absdominal surgery.

Several publications of small or larger series have proven
feasibility with acce prable shor-term results, especially for oo u-
sive disease *~ However, till now there is iy Stoarg evidence that
la parscopic aortic surgery is less imasive than and s effective as
comentional surgery. Therefore, after having compleid the
h.m:hg curve, we started a multicentre randomised contmodled
orial

Patients and Methods

Between January 2007 and Movember 2009 al consecutive
[t enits. mecessd tating an sortobilemoral bypass for severe aorto-
iliac ooclusive disease TASC N Cor D at Hipital St joseph, Charlemd,
Belgium or s University Hospitals Leuven, Leuven, Belgium, were

~ s (OOt manes & 200 Baropean Sackery Sor Vasoular Surgeny. Pubfishe by Bsevier Lid Al rights resered.
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Conclusion: Laparoscopic aortobifemoral bypass surgery for aorto-iliac occlusive disease is a safe
procedure with a significant decrease in postoperative morbidity and in-hospital stay and earlier
recovery.
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LAPAROSCOPRIC AORTIC SURGERY. ISTHARD




WHICH PLACE FOR THE LAPAROSCOPRY. IN

AORTIC SURGERY.?

Even for a better
postoperative recovery and
clinical benefits, these
techniques are not widely
used, despite for a few
centers...

Why?




WHY: LAPAROSCOPRIC AORTIC SURGERY: IS

HARD TO DO

Technical learning curve...




TECHNICAL LEARNING CURVE IS EXHAUSTING

Surgical time

Exhausted surgeon

Making of aortic anastomosis
Clamping time management




CURRENI TIME: COMPETITION WITH ENDOVASCULAR




COMPETITION WITH ENDOVASCULAR

WRONG DEBAT!

CLINICAL RESEARCH STUDIES

ACE study results

A randomized controlled trial of endovascular

JP. Becquemin et al. JVS i

moderate-risk patients

Jean-Pierre Becquemin, MD, Jean-Chistophe Pillet, MD, Francois Lescalic, MD, Marc Sapoval, MD,
Yann Goueffic, MD, Patrick Lermusiaux, MD, Eric Steinmetz, MD, and Jean Marzelle, MD, for the ACE

group, in the ACE tnal, vascular reinterventions occurred 1n oo oo

khan open surgical repair (OSR) but a similar
Jons. Thus, the role of EVAR, mast notably in

16% of the EVAR group vs 2.7% in ﬂ']E OSRK group. [n Fosmmmmes

ISR and 150 to EVAR. Patiencs u'emor-mnd

CONCLUSIONS

In a selected group of patients with low to intermediate
risk factors, OSK and EVAR offer no difference in survival or
in major and minor complicanons. The choice berween OSR
and EVAR should rely on the balance of different risks: more
postoperative transfusions, a longer hospital stay, and inci-
sional complications with OSE vs the need of follow-up with
repeat CT scans, a higher rate of vascular reinterventions, and
a small but persistent nsk of rupture with EVAR.

in th ive survival frec of death
_leulmnu 1% = 4.5%vs B2.4% = 3.7%

\wl.l'& 01, survival, and the percenage of mince

bip, Boweves, th i ion was higher

fysm-relaced morealicy (0.7% vs 4%; P

|, open repair of AAA is as safe as EV, A.Rmdrmlmslm

iy report raed hopes that endovaeudar repaie of AAA
F\AR)xmgh improve outcomes.! Meta analysis of retro-
spective studies 2 well as three prospective andomized con-
trolled stidics (RCT) sended to confirm this hypothess, 2
least in the carly stage.?
M’z h:ddxmm:damdzmmuxdnm graft
dergoing OSR has

rqadlydzd; ndwhuk:}znmnb: undergoing EVAR has

apmcbd ' However, wmaym’]]happc after EVAR,
are not infr

!h:kng n—ncﬁioqo{b\AR m‘l]dzha d.

The ACE (Anevrysme de I'aorte abdominale: Chiru-
rgic versus Endoprothese) trial (http://ChinicalTrials.
gov, 8NTC00224718) was conceived in 1998, This mul-
ticenter, prapcmvcm-dnmxdu—damaddzmﬂ of
OSR vs EVAR in paticnts presenting with an asymptomatic
AAA, deemned 2t ow to moderate risk for surgery. We repoet
the final resules of this trial, with a median follow-up of 3 years.

METHODS
SR

criteria

7 Inch
and clinical assessment:
1167




CONCURRENCE DE L'ENDOVASCULAIRE:

FAUX DEBAT!

Ac E St u dy resu |tS CLINICAL RESEARCH STUDIES

A randomized controlled trial of endovascular

J P. Be Cq u e m i n et a | . JVS ancurysm repair VErsus open surgery for

abdominal aortic aneurysms in low- to

moderate-risk patients
2011
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CONCLUSIONS

In a selected group of patients with low to intermediate
risk factors, OSK and EVAR offer no difference in survival or

in major and minor complicanons. The choice berween OSR
and EVAR should rely on the balance of different risks: more

postoperative transfusions, a longer hospital stay, and inci-
sional complications with OSE vs the need of follow-up with
repeat CT scans, a higher rate of vascular reinterventions, and
a small but persistent nsk of rupture with EVAR.

0 OSR and 150 to EVAR. Patients were monitored
the free of death
=2.1%ac ] yearand 85.1% = 4.5% v B2.4% = 3.7%
% P = 1.0}, survival, and the percentage of minoe
P 2 . :

|ver,
ked morsalicy (0.7% vs 4% P= .12).
Ipair of AAA is as safe as EVAR and remains a more

wmmmmmmdm!\
R) might improve outcomes.! Meta-analysis of retro-
fe studies 2 well as three prospective randomized con-
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the carly stage 24
feer h:ah!nmp-m\d‘ranhonmmdnm it graft
the number OSRhas
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CONCURRENCE DE L'ENDOVASCULAIRE:

FAUX DEBAT!

Ac E St u dy resu |tS CLINICAL RESEARCH STUDIES
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AAA: OUR STRATEGY.
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AQRTIC CASES WITH INDICATION FOR CONVENTIONAL
REPAIR
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AQRIIC CASES WITH INDICATION FOR CONVENTIONAL
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HOW. TO FIX THE PROBLEM OF THE

LAPAROSCOPIC LEARNING CURVE?




HOW. TO FIX THE PROBLEM OF THE
LAPAROSCOPIC LEARNING CURVE?

ROBOT = NATURAL EVOLUTION FROM THE
OPEN SURGERY. THROUGH THE LAPAROSCOPY.?




SETTING UP' ROBOTS IN THE WORLD

Oct. 2013: 3000 robots around the world
80 robots in France

Since 2011 in France: 17500 surgical procedures
175 interventions / centre / year (70 - 700)

da Vinci® Surgical System U.S. da Vinci® European Installed Base
Installed Base 1999 - 2011 1999 - 2011

®
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ROBOTIC AORTIC SURGERY. IS FEASIBLE

[Eur J Viase Endovase Surg (2008 ) 36, 401—404

Is Robotic Surgery Appropriate for Vascular
Procedures? Report of 100 Aortoiliac Cases

P. Stadler*, L. Dvoracek, P. Vitasek, P. Matous

Department of Vasculor Surgery, No Homolce Hospital, Roentgenova 2, Progue §, 15030, Czech Republic

Submitted 12 April 2008; accepted 21 June 2008
Available online 21 August 2008

KEYWORDS

da Vinci System;
Robot-assisted aortoi-
liac reconstruction;
Arterial ocdusive
disease;

Commaon liac artery
aneurysm

Abstract Aim: The aim of our study was to evaluate our dlinical experience of the da Vinci™
system Tor robot-msisted aortolliac reconstructions to treat occdsive diease and aneurysm.

Material and methods: Between Movermnber 2005 and January 2008 100 consecutive patients
wene led to o oot lapanoscapic aortoiliac procedures. Patients with
serious medical problerms and those who had previously undergone major abdominal surgery
wene exc luded Trom the clinical study. Ninety patients were prospectively evaluated for arte
rial occlusive deeae (ADD), seven patients for abdominal aortic aneurysms (AAA), two for
common fliac anery anewryams (CIAL) and one for a combination of ClAA and AOD.

Results: Ninety-seven of 100 procedures | 97% | were succesfully completed robotically, while
CONVETSIONS wer e Necessany in three patients [ I5). The median operating time was 235 minutes.
(range 150 to 360 minutes), with a median clamp-time of 42 minutes (Rnge 25 1 120 minutes).
The median anastomosis Hme was 29 minutes (range 12 to 60 minutes) and median blood los.
wias 430mL jrange 50 to 1500mL). The median intensive care unit stay wes 1.7 days and the
median hospital stay was 5.1 days. Aregular oral diet was resumed after a mean of 2.4 days.
Thirty-day survival was 100% and non-lethal pastaperative complications were observed in
three patients (JX).

Caonclusions: Robotic aonodliac surgery appears 1o be safe, with a high technical success rate,
with operative times and suocess rates comparable to conventional open surgery. The creation
of the aortofliac anastomosis appears to be quidker, and more accurate than regular laparo-
scopic technigues.

Crown Copyright @ 2008 Publshed by Bsevier Lid on behalf of European Society for Vasoular
Surgery.

Introduction invasive approaches wsed in general sugery have gradually
been introduced as novel technigues that can be

in vascular surgery.” The main reasons for this initial lack of
interest in laparoscopic vascular surgery were the difficul-

tes amociated with the suturing of the vascular anasto-

Major developments in lapamscopic sugery in the 1990s
have had a delayed impact on vascular surgery. Minimally

* Correspanding suthar. Petr Stadler, MD, Ph.D. Tel: 44202
STET IS, Tax: 4420 2 5TITEIEN.
E-mail address: petr stadl enbhamel ka.cz [P, Stadler).

mosis and the lbng damping tme. These same reasons
have also prevented the further expansion of vasoular lapa-
mscopy. Robotics, which was fist introduced in 2000, is

1078588415 34 Crown Copyright £ 008 Publighed by Elsevier Ltd an behalf of Europaan Saciely far Vascular Surgery.

adoi 1010167 j. e 2008, 046, 028




ROBOTIC AORTIC SURGERY. IS FEASIBLE

The greatest advantage of the robot-assisted procedure has
proved to be the speed of construction of the vascular
anastomosis.” The median reported clamping and anasto-
motic times of laparoscopic aortic surgery without robots
were 89.5 and 37 minutes, respectively.®® Reducing the
time needed to construct the anastomosis also shortens
the period of temporary ischemia of the lower limbs. This
represents a significant reduction in the level of reperfusion

Table 1  Robot-assisted vascular procedures

IFB (iliofemoral bypass) 17
AUFB (aortounifemoral bypass) 38
ABFB (aortobifemoral bypass) one case of them: 32

ABFB with incisional hernia mesh repair
AlE (aortoiliac thromboendarterectomy)
CIAA (common iliac artery aneurysm)
AAA (abdominal aortic aneurysm) 7

(% N




ROBOTIC AORTIC SURGERY. IS FEASIBLE

[Eur J Viase Endovase Surg (2008 ) 36, 401—404

Is Robotic Surgery Appropriate for Vascular
Procedures? Report of 100 Aortoiliac Cases

P. Stadler*, L. Dvoracek, P. Vitasek, P. Matous

Conclusions: Robotic aortoiliac surgery appears to be safe, with a high technical success rate,
with operative times and success rates comparable to conventional open surgery. The creation
of the aortoiliac anastomosis appears to be quicker, and more accurate than regular laparo-
scopic techniques.

serious medical problems and those whe had previously undergone major abdominal surgery
disease; wene exc luded Trom the clinical study. Ninety patients were prospectively evaluated for arte
Commaon liac artery rial occlusive deeae (ADD), seven patients for abdominal aortic aneurysms (AAA), two for
aneurysm common fliac anery anewryams (CIAL) and one for a combination of ClAA and AOD.
Results: Ninety-seven of 100 procedures | 97% | were succesfully completed robotically, while
CONVETSIONS wer e Necessany in three patients [ I5). The median operating time was 235 minutes.
(range 150 to 360 minutes), with a median clamp-time of 42 minutes (Rnge 25 1 120 minutes).
The median anastomosis Hme was 29 minutes (range 12 to 60 minutes) and median blood los.
wias 430mL jrange 50 to 1500mL). The median intensive care unit stay wes 1.7 days and the
median hospital stay was 5.1 days. Aregular oral diet was resumed after a mean of 2.4 days.
Thirty-day survival was 100% and non-lethal pastaperative complications were observed in
three patients (JX).
Canclusions: Robotic aonoiliac surgery appears to be safe, with a high technical success rate,
with operative times and sucoess rates comparable o conventional open surgery. The creation
of the aortoiliac anastomosis appears to be quidker, and more accurate than regular lapare-
seaple techiques.
Crown Copyright @ 2008 Publshed by Bsevier Lid on behalf of European Society for Vasoular
Surgery.

Introduction inwasive approaches used in general surgery have gradually
been introduced as novel technigues that can be
Major developments in laparoscopic surgery in the 1990s in vasoular surgery.’ The main reasons for this initial lack of

have had a dela impact on vascular surgery. Minimall interest in laparoscopic vascular surgery were the difficul-
yed Y tes amociated with the suturing of the vascular anasto-

* Correspanding suthor. Petr Stadler, MD, Ph.D. Tel: 44202  Mosis and the long damping time. These same reasons
STITISAD; fax: 4420 2 5TITIRE. have also prevented the further expansion of vasoular lapa-
E-mail address : pets. stadlenth amel ka.cz (P Stidier). mscopy. Robotics, which was fist introduced in 2000, is

1078588415 34 Crown Copyright £ 008 Publighed by Elsevier Ltd an behalf of Europaan Saciely far Vascular Surgery.
doi:10.1014/j.¢ v . 008,06, 028
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USE OF ROBOT TO PEREORIMI AGRIIC SURGERY. IN'STRASBOURG

Da Vinci robot available since 2006, sharing between surgical teams

Experience in laparoscopic aortic surgery since 2003
Surgical program: feasibility study

- aortic dissection and exposure:

m trans-retroperitoneal approach, with left retrocoli
- aortic anastomosis for ABF, tube and bifurcated graft for AAA

Occlusive disease




SURGICAL APPROACH

Trans and retroperitoneal

Left retrokidney (90%) or left retrocolic

ABF: 46 = 21 MIN (15-105)

AAA: 35 = 18 MIN (15-79)




CONITROL OF THE AORTA

ABF: 48 = 24 MIN (15-152)

AAA: 56 £ 14 MIN (28-77)




PROXIMAL AORTIC ANASTOM®OSIS

ABF: 41 &= 10 MIN (24-/0)

AAA: 31 = 7 MIN (22-50)




CLAMPING TIME

ABF: 98 + 29 MIN (34-163)

AAA: 121 =+ 29 MIN (66-189)




TOTAL OPERATIVE TIME

ABF: 6H31 == 65 MIN (239-540M\IN)

AAA: SHA6 == 56 MIN (269-450MIIN)

Conversion rate in 2012/13: 11%



EARLY. MIORBIDITY.

10
17
21
29
31

32
46
54

64
74
87
101
107

ABF
ABF
ABF
ABF +AAA
ABF

ABF
ABF
ABF

ABF
AAA
AAA
ABF
AAA

2006
2007
2008
2009
2009
2009

2009
2011
2012

2012
2012
2013
2014
2014

lung abscess
lymphocel of groin
deep vein thrombosis
pulmonary infection
Infection of groin

acute renal insuficiency

acute ischemia of the leg
postop D1 acute coronary disease

ischemic colitis

infection of groin
urinoma

acute cholecystitis

acute ischemia of the leg

ischemic colitis
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postop D1 acute coronary disease
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infection of groin
urinoma
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acute ischemia of the leg
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32
34
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ABF
ABF
ABF
ABF
ABF
ABF + AAA

ABF
ABF + AAA

ABF + AAA

2006
2007
2007
2008
2009
2009
2009

2009
2010

2014

2007
2008
2009
2010
2010
2011
2010

2011
2011

2014

cardiac
suicide
cardiac
subite death
cardiac

lung cancer

infectious
disease

stroke

Respiratory
failure

fatal hemorrage
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2006 2007 cardiac

11
15

23

24 lung cancer

29 infectious
disease

32 ABF 2009 2011 stroke

34 ABF + AAA 2010 2011 fespiratory
failure

108 ABF + AAA 2014 2014 fatal hemorrage



POSTORERATIVE OUTCOIMES
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BENEEITS OF USING ROBOT >

For our patient:
postoperative recovery,
painless, improvement QOL...



BENEEITS OF USING ROBOT >

For the vascular surgeon:
achieve surgical procedure which was
complex to do with laparoscopic technique



COMPLEX TECHNICAL SEQUENCES

AAA: right common iliac control
To be able to reach the target safely




COMPLEX TECHNICAL SEQUENCES

AAA: right common iliac anastomosis




COMPARISON LEARNING CURVE LAPAROSCOPRY.

/ ROBOT

10 anastomoses / surgeon (resident without any experience in laparoscopy and robotic)

Lapanescopy.
Group A

Prostheses: tube 18 mm Prostheses: tube 18mm
CV 3 GoreTex CV 3 GoreTex

ROLOL
Group B

QUANTITATIVE DATA:
Time realization (posterior wall, anterior wall, knot, total)

QUALITATIVE DATAS :

Number of points distant of less than 4 mm/Total number of
points (ratio of sealing )



COMPARISON LEARNING CURVE LAPAROSCOPRY.

/ ROBOT

Posterior wall

Time (s)

1400 7

1200

1000

p<0,05

800

600

400 A

200

Anastomosis

10

y

Group A Anterior wall
Group B
800 %
\ A
700
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- Is the robotic aortic surgery feasible? YES
- Routinely with a short learning curve? YES
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surgery? NO, complementary techniques

-Is it more expensive? NO, after reimbursement

-Is there a gain for the patient? YES
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INVITED COMMENTARY
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The awthors are to be commended with ther meticulous
descriptionof the largest series in theworldof patients treate d
with mbot assisted lapamscopic aortodliac reconstruction.

Lapamscopic aortc surgery, in spite of the devobton of
nﬂmpims,'2MSnmUmalybemnemdrmeamshphl
becawse it % too difficult. Sewing the aortc anastomosis
lapamscopically is very much like playing a guitar behind
once back or nding a bike with reversed steering: very much
possible, with sufficient practice, but hardly optimal.

Theﬁ'!.l.neufﬂbeoguam\emhﬂnmtmhas
been described in 2002, In spite of dear, intuitive advan-
tages whereby the mbotic technology has eliminated
many of the dasic |laparoscopic obstackes such = unnat-
wal eye-hand coordination, unnatwral working- s,
2-dimensional vision, limited degrees of freedom and the
“fulcrum effect’, to date, mot vasoular surgeons
have been convinced. Mere availability of robaotic systems
does not seem to be the imwe: pshed by “evidence
backed" advantages in other fields, such as urology and
mynaecology, many modern hospitaks have adopted robotic
gystems the world over. .

A5 | have witnessed in Prague, Dr. Stadier and colleagues
have built a strong aortic mbotic program based on
individual skill and excellent team work. Certainly the
latter is an absolute and unconditional requirement for an
efficient and safe robotic aortic program. The modified
transperitoneal approach for acrtic exposure as desoribed

* Carrespanding suthor. Petr Stadle
STRTISAD; fax: 420 2 STITEIED.
E-mail oddrés : petr, stadl enith amol b

1078-5884/5 34 Crewn Cogyright & 2008
doi: 10.1016/].# v . 2008.04.028

DOl of ariginal article: 10.1016/.ejvs. 2008.06 028,
*Ted: 43120 444 4517; fax: 431 20 444 4559,
E-mail aefelress : w.wisseti nkgvame. nil

in this article, with only minor changes in patient position
during the operation and lack of mobilzaton of the
descending colon, & unigue and a valuable addition. The
nearfy supine position of the patient allows for the robotic
system to be placed on the right side of the patient,
thereby optimizing camera and instrument angles. Also,
interference with the shoulder and head of the patient
s=ems to be diminished in comparison with techniques
described eartier.’ Although mean total operating time has
been diminished further by these elegant additions, the
reported maximum of arcund & hours may still wrn out to
be prohibitive in certain patients (and we don't always
ko who they are).

It is remarkable that the austhors have been able to
accumulate such a large number of patents in such a short
time. Besides a good reputation and a large catchment area
(wirtually all of Czechia), certainly a confoundng factor in
their succes has been the relative underexposure of endo-
vascular techniques within their institution. A good number of
patients desaribed in this article would have preferably
undergone percutanesss endovascular treatment in other
hospitals, includng owrs. Maybe this constitutes a possible
jpoint of ariticism towards the authors: | believe, = full-time
vasoular surgeons, we should not restrict ourselves to just one
technigue, but treat vasoular disease in each indtvidual
patient with the procedure of choice: either beit non-
operatively, endovasoular, |aparscopic or open.

Undoubtedly, however, it takes skilled, foosed,
devoted and maybe therefore somewhat monomaniac
jploneers like Dr. Stadler and colleagues to truly bring us
forward in our perpetual quest: to treat vascular patients in

1078-5884/5 34 & 2008 Eurapean Socisty for Vascular Surgery. Published by Elsevier Ltd, Al rights reserved.

dois 10,1016/ & s 2008.07.001
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