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a Vinci Surgical

Da Vinci has be
used in a variety
surgical disciplines

The use of robots
In
vascular surgery

is still
relatively_unique




system was installed at ou
in r2 :
Previous experience:

haroscopic aortoiliac reconstru
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MOST FREQUENT:
1.
2. AUEB (aortounifemoral b.)

3. ABFB (aortobifemoral b.)
AAA

LESS FREQUENT:
5. AIE (aortoiliac

6.

7.
8.

IFB  (iliofemoral bypass)

thrombendarterectomy + patch)
CIAA (common iliac artery
aneurysm — tube graft)

SAA (splenic artery aneurysm)
llio(aorto)renal bypass
Endoleak Il. (post EVAR)

10. Mammary artery aneurysm
11. Coeliac trunk deliberation
12. Hybrid procedures

The central anastomosis (End to end) of the ABFBI
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© The most / less frequent operations

92 / 8%

wA abdominal aorticaneurysm AUFB aortounifemoral bypass ABFB aortobifemoral b‘
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* Right side at a 30-45°
« Mild Trendelenburg p. (10-15°

 The left arm alongside the body
 SiX 11-12mm trocars

The position of the trocars differs
from that used in conventional
vascular laparoscopy.

The robotic system is ready for
use on the patient’s right side.

1. prox. aortic clamp, 2. and 4. robotiC e
3. robotic camera, 5. assistent's port
6. distal aortic clamp
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CLINICAL RESEARCH STUD

Robot-assisted aortoiliac reconstructic
of 30 cases

Petr Stidler, MD,* Pavel Matoui, MD,” Petr Vitdsek, MD),* and Miroslay $pad
Republic

mmmam ic surgery with robatic assisance has b
dinical experience of robor-amisted aorwiliac reconstrucion for oc
pﬁ:mdmdma.\rm

Berween November 2005 and June 2006, 30 roboe-assissed laparoscopic aoruoili
mmmmmﬁrmmmmmﬁ
uﬂmﬁmﬁxmmD—mn{dﬁemmﬂiumw
using a direct fon of the Seidler method. '
construc 1o perform ies and,, in most of the cases, fo
Reuits: Robot-assisted procedures were mccessfully performed in all patiens. The robot
abdominal somic and common ilia artery aneurysm anasomoses, the sonoiliac reco
complete the central, end-to-sid Median
to 360 minutes), with @ median clamp tme of 54 minuxes (range, 40 1o 120 minutes). §
time elapsed from the initial indision to final skin closure. Median anasemosis tme wa

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

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

achnique of Transperitoneal Direct Approach
tally Laparoscopic Aortoiliac Surgery

* P. Sebesta, P. Vitasek, P. Matous and K. El Samman

f Vascular Surgery, Na Homolke Hospital, Praha, Czech Republic

Bfiaetion of the fransperifoneal direct approacs (TDA) for fotally laparoscopic aortoiliae

pranber 2000 fo Aigsi 2005 ¢ toll of 2 patinss und

ecchesive disese; fuo abd: MM T Mmd'a‘nj;;

g2 of TDA is reoeed dissection of the gorta end pelvic arteres resulbing i kbaerad blood

minues), and median blood loss was 320 mL {range, 100t 1500 mL). No conversion wa

L04%, median imtensi
afier 3 mean tme af 1.5 days.
G i isted

was L. days,

ival stay was 5.3 days..

ortoiliac surge

aartic damp time in con

itated the creation of the aric
cechniques. (] Vasc Surg 2006;44:915-8.)

Vascular surgieal technology has evolved progr
nﬂanunlba'ofrzpuruﬁmnmummdt}xwmu
different ly invasive tech have

been published. Total laparascapic sortoiliac surgery can
‘be performed on paticnts with occhuive dise aes and ancu-
rysms.'? After completing total laparoscopic sortoiliac
procedures in 56 patients from Scptember 2008 to Novem-
ber 2005, we began performing robot-assisted aortoiliac
reconstruction. Thas artide presents data for the it 300
robot-assisted cames. The purpose of our shady was to
evaluate the clinical sutcome, results, and the il
of the da Vinci Sargical System {Intuitive Surgical Inc.,
Sunnyvale, CA) system for vascular surgery.
 The da Vinci Surgnca]Symmna
L ...-m-y some of the limi-
li i B Intuitive

F T

tations of

From the Deparumen: of Vascular Swgery, Ma Homolc: Hisphal” s de
Depanmes: of Camiavasculir SuTpery, Chiries Ussvenky, Firs Medical
.

‘MmN OF mseress: noms.
: Pexr Seddller, MDD, Depariment of Vasoslr Surgery, Ma
‘Homeice Hosphal, Renigznovt 2, Prages 5, 15030 Casch Repubilc
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Surgical developed the da
Pentagon, where a meth
surgeans to perform rem
foor them to be at the fros

The technical difficul
cular anastomasis using L
2 major drawhack, and
solution to this problem.
technology transates the
dise, real-time mavement:
patient * Robotic surger
quires smaller incisions in
open

MATERIAL AND} ME

Patients. From Nea
robot-assisted aortoiliac o
sur institution. They incl
terectomies with prosthe
sortounifemnoral, and 10
tients were trcated for ab
for common iliac artery a
inchuded 23 men and 7+
years (range, 43 to 78 ye:
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da Wind System;
Robot-assisted mm1
liac recomstruction;
.imu‘ld mﬂ.u‘he

Cm'mm iliac arterny
aneurysm

Introduction

Abstract nm-nnmdumwummmumnmwummvmm
yatem for robot-ssisted
mmmmmm Between November 2005 md.lmuu’ym 1mmve|nuem
chaduled to robaot-assisted | . Patients with
mmedﬂlpmhhnuamlumﬂmhd p'wuuymdu'mm]nrahﬂnmmlurm
stuedy. Ninety patients were prespectively evalusted for arte-
rial oochusive am.:mop, seven patients for abdominal aortic aneunysms (AAA), twe for
commaon fHiac artery aneurysma (CIAA) and ane for a combination of CIAA and A0D.
Results: Ninety-seven of e dures (97%) were while
(3% ). The i opamlgmpwummm
mﬁom!mmnsp MMaMnmwuammmﬂm1mm
The median anastomasis time was 29 minutes (range 12 to 60 minutes) and median blood lms
wes 430 miL (range S50 to 1500 mL). The median intensive care wnit stay was 1.7 days and the
median hospital stay wes 5.1 days. Aregular oral diet wes resumed after a mean of 2.4 days.
Thirty-day survival was 100% and non-lethal postoperative complic ations were dbserved in
three patients (35).
Cnu\mmmuumnu uguyappuﬂmh-ente with & high technical succes rate,
vith open surgery. The creation
of the aortoiliac ammuuamautoh-e quicker, and mone sccurate than regular lapars-
scopic techniques.
m&mﬂommmwmu‘iu behall of European Society for Vascular
Surgery.

invasive approaches used in general surgery have gradually
been introduced as novel techniques that can be

Major developments in laparoscopic surgery in the 199(0s
have had a delayed impact on vascular sungery. Minimally

* Correspanding author. Petr Stadler, MD, Ph.D. Tel.: 44202
STRTI54N, fa: 4 430 25TITIHS. .
E-muail address: petr.stadiershomolka.cz (P, Stadier).

invasoular surgery.” The main reasons for this initial lack of
interest in lapanscopic vasoular surgery were the difficul-
ties asocated with the suturing of the vasoular anasto-
masis and the long damping time. These same reasons
have also prevented the further expansion of vascular lapa-
rascopy. Robotcs, which was first introduced in 2000, &

1078-5884/534 Crown Copyright & 2008 Published by Elsevier Ltd an behalf of Europesn Saclety for Vascular Surgery.

doi: 10, 1016 /. &fvs. 2008.06. 028

+ surgery; Total laperoscopic aorfodine sorgery; Modificetion of transpertionsal direct

Material and Methods

From September 2003 to Augnst 2005, 52 laparoscopic
operations of the abdominal acrta and iliac arteries
were performed at our institution. They included 16
ili (IFB), 17 1 (AUFB) and 15
aonebi.ﬁumnral bypasses (ABFB); two aortoiliac

ID, Diepartment of Vascular
tyenova 2, 15030 Praha 5,

ies (TEA), and two AAA resec-
tHons m,g. 1(A) and (B)). Patents with signiﬁmm
medical problems, marbid obesity and previous major

abdominal surgery were excuded from the clinical
stud; Disease was classified in accordance with the

Society of Anesthesiclogists (ASA) clssifi-
cation. Patients with ASA V-V, significantly abnor-
mal cardiac, pulmonary, hepatic and renal test
results were not offered a laparoscopic procedure.
Preoperative data are summrlmed in ﬂ\e Table
(Fig. 1{C)). The
mmmmmmﬂveammempaﬂmu

(TRA]deal:ribeﬂbyDimsndmemodiﬁedTmm
offered to 20 patients.

Operative technigue

The patient was placed on their right side (except
the right IFB) at a 45° angle and in mild

¥ Ebevier L. All rights resarved.
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A - fixed posterior peritoneum, B - subrenal aorta,

C - line for opening the posterior peritoneum,

D - left renal vein, E - descending colon




Two steps

Laparoscopic activity

and
Robotic activity

OR

One step only
Full robotic activity

-

Removing of abdominal aortic stent
before anastomosis
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THE LAPAROSCOPIC PART

mHOSPITAL

* The small bowel and the - =
omentum are moved to the right
side of the abdomen T

* The posterior peritoneum

IS opened on the left aortic side
alongside the gonadal vein

* [ he posterior peritoneum with
preaortic fat and ganglia is
separated and moved to the right
aortic wall.

L

 © Petr Stadler |
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ot-assisted vascular procedures
E LAPAROSCOPIC PART

* The posterior peritoneum
IS stitched to the abdominal
wall using several sutures

e The barrier construction

does not require mobilisation
of the descending colon.
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THE LAPAROSCOPIC PART

 Tunneling Is performed from
one or two groins under the
direct view of the camera using
a long Debakey aortic vascular
clamps.

* The vascular prothesis with an
attached shortened stitch Is
Inserted into the abdomen.

* The limbs of the graft are
moved to the femoral regions
using the installed vascular
clamps.
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ot-assisted vascular procedu

THE ROBOTIC PART

« Aortotomy

or arteriotomy by robotic scissors
usually represents the start of

the Robotic system in the case of
combination laparoscopic and robotic
vascular procedure

It is sometimes followed by a post
arterial puncture with an
endoscopic knife.
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THE ROBOTIC PART
« Construction of the

Intraabdominal anastomosis
represents the most important
utilisation of da Vinci system.
Robot-assisted vascular
anastomosis can be performed
quickly and efficiently

resulting In a significantly
shorter clamping time The centr_al anastomosis of the ABFB
I (End to side)
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» Thrombendarterectomy

Aortoiliac
thromboendarterectomy

with a prosthetic patch is
another interesting application
of the robot in vascular
surgery.

k




P TH Fr:
. Robot-assisted vascular 4\ HT
/
procedures

» Hemorrhage control of
the remaining lumbar
arteries after opening of

the aneurysmal sac.

For AAA surgery, the Robotic
technique Is used to internally
control the remaining lumbar
arteries after opening the
aneurysmal sac using free
shortened stitches.

© Pefr Stadler




ot-assisted vascular procedu

osterior peritoneal

We also use the Robotic system
usually for posterior peritoneal
suturing.
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with full robotic
operations

> 50% cases
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Patients 300
Men : Women | 3:1
Age (y) 63 (38-79)
Weight (kg) 77 (45-140)
COPD 77%
CAD 27%
Hypertension | 33%
Diabetes 11%

.s # “ L © Petr Stadler

k

Abdominal aortic aneurysmal neck preparation
by robotic scissors.
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( obot-assisted vascular surgery
I

Clamping time (min)

49 (21-120)

Anastomosis time (min)

30 (12-36)

Operating time (min)

204 (150-360)

Blood Boss (ml)

571 (25-4000) |

koperable

Conversion 10 (3,4%)
Technical problem (Robot) 1 (0,3%)
\entilator support (hrs) 7 (0-48)
ICU (days) 1.2 (1-5)
Regular diet (days) 2.5 (2-4)
Hospital stay (days) 5 (4-10)
30-Day mortality 0,3%
Secondary patency 99,6%
Prosthesis infection 2 (0,7%)
2 (0,7%)

ABFB+hernia mesh repair

4
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RYSMS

'CT (min) 51 CT (min) 93
AT (min) AT mn) | 31 [AT@mn) | 31
OT (min) 194 ) |OT (min) 210 |OT (min) 253
BL (ml) @(D BL (ml) 570 |BL (mi) 1210
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MINI-LAPAROTOMY

FULL LAPAROTOMY
© NNH, Petr Stadler
FEMORO-FEMORAL B.
(AUF— FF)

CIAA — common iliac artery aneurysr
LA — lumbar artery
LAA — lumbar arteries




_ Robot - advantages !

* Perfect 3D imaging
* Fine tissue manipulation
(in small spaces)
* More controlled movements
* Hand tremor excluded

= Maximal flexibility of the robotic
instruments

* Minimization some of the
difficulties and limitations
associated with conventional
laparoscopy

= Significantly faster suturing

of the vascular anastomosis leading
to a significantly shorter clamping
time

= Confortable and fast knotting
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0bot - disadvantages

1 cost of the equipment
d Instruments

Imitations on using robotic
Instruments

NA HOMOLCE

(10,15 or 20 x)
Lack of any tactile feedback

Combination with
conventional laparoscopy —
some time

Interference between the

obotic arms (sporadic) Suturing of the'proximal aortic anastomosis
(AAA)




| /brid operation Rl

g

Dissection ,B"
Women 65 v.
Hypertension

Stenosis a. renalis |.dx

A. renalis |.dx. (false
lumen)

kRenaI tromboendarterectomy + iliorenal bypass



Hybrid operatlon

HOMOLKA
08.05.2008 Sensation 16
09:57:32 :

bypassvrt

« Robotic and endovascular treatment
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Robot-assisted splenic artery aneurysm treatment

Robot-assisted double splenic artery
aneurysm treatment

*24.11.1955 NN
01.09.2010 Brilliance 64

FFS

AX 5/5 305
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__~Robot-assisted splenic artery aneurysm
treatment

*24.11.1955 RDG Nemocnice Na Homolce
20.12.2010 SOMATOM Definition Flash
09:28:54 HFS

605 Sn 10 L‘ ‘ VRS-

VRT RANGE[2]
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ry artery aneurysir
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Woman, 1966, Marfan and Ehlers

Danlos syndrome
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Mammary artery aneurysm treatment
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r Conclusion 1.

* Robotic-assisted vascular
surgery is very important
step in development of
laparoscopic surgery

*= Laparoscopic experience is
advantageous, not
necessary

= Reducing the drawbacks
#high cost, poor tactile
eedback, etc.) should
lead to an expansion of

the use of robots in _
vascular su rgery The central anastomosis of the ABFB

(End to side)
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system to allow real start of
ally invasive surgery in the field o
cular surgery.

obotic system offers a true miniinvasive
ortic surgery with all its advantages
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€ can see a happy patient
er robotic aortic surgery



