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Robotic Vascular Surgery   

is not yet approved 
by the FDA 

 
 

Why? 
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The da Vinci Surgical System 

•  Computer-enhanced 

telemanipulator 

• May help to overcome 
some of the  limitations of 
traditional laparoscopic 
instruments 

• Developed for military 
surgeons (at the frontline,     

 out at see, space flights) 
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The idea of surgical robotics was little more than a curiosity 
until 1999, the year Intuitive Surgical introduced the da 

Vinci® Surgical System. 



The da Vinci Surgical System 

 
Da Vinci has been 
used in a variety of 
surgical disciplines  
 

The use of robots 
          in  
vascular surgery 
  
       is still      
relatively unique  
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The da Vinci Surgical System NA HOMOLCE 
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The da Vinci system was installed at our institution  
in October 2005. 

Previous experience:  
56 totally laparoscopic aortoiliac reconstruction 



Robotic vascular procedures  

November 2005 – December 2013   TOTAL: 300 
 
 
 

 
 

 
MOST FREQUENT: 
1.   IFB     (iliofemoral bypass)               
2.   AUFB (aortounifemoral b.)           
3.   ABFB (aortobifemoral b.)             
4.   AAA 
 
LESS FREQUENT: 
5.   AIE (aortoiliac  
       thrombendarterectomy + patch) 
6.   CIAA (common iliac artery 
       aneurysm – tube graft) 
7.   SAA (splenic artery aneurysm)   
8.   Ilio(aorto)renal bypass                  
9.   Endoleak II. (post EVAR)   
10. Mammary artery aneurysm 
11. Coeliac trunk deliberation    
12. Hybrid procedures   
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The central anastomosis (End to end) of the ABFB. 
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10% IFB 

27%  
AUFB 

35%  
ABFB 

2% 

2% 

   20%  
AAA 

1% 1% 
1% 0,5% 0,5% 

  The most / less frequent operations 

 92 / 8%  

AAA abdominal aortic aneurysm   AUFB aortounifemoral bypass   ABFB aortobifemoral b. 



Patient´s positioning and position of trocars 
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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 arms 
3. robotic camera, 5. assistent´s port 
6. distal aortic clamp 
 



Position of trocars - innovation 
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Approach  
  

We used our own  

modified transperitoneal direct approach 
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Petr Štádler et al.: A Modified Technique of Transperitoneal Direct Approach 
for Totally Laparoscopic Aortoiliac Surgery. EJVES 2006, 32, 266-269. 

Petr Štádler et al.: Robot-assisted aortoiliac reconstruction: A review of 30 
cases.  J Vasc Surg, 2006, 44(5), 915-919. 

Petr Štádler et al.: Is Robotic Surgery Appropriate for Vascular Procedures? 
Report of 100 Aortoiliac Cases. EJVES 2008, 36, 401-404. 



Position of colon and exposure  
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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 



Robot-assisted vascular operations 

Two steps 

Laparoscopic activity 

and 

Robotic activity 

 

OR 

 

One step only 

Full robotic activity 
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Removing of abdominal aortic stent 

before anastomosis 



Robot-assisted vascular procedures  

THE LAPAROSCOPIC PART 

 

• The small bowel and the 

omentum are moved to the right 

side of the abdomen 

• The posterior peritoneum              

is opened on the left aortic side 

alongside the gonadal vein 

• The posterior peritoneum with 

preaortic fat and ganglia is 

separated and moved to the right 

aortic wall. 
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Robot-assisted vascular procedures  

THE LAPAROSCOPIC PART 

 

• The posterior peritoneum       

 is stitched to the abdominal   

   wall using several sutures  

 

• The barrier construction  

 does not require mobilisation 

of the descending colon. 
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Robot-assisted vascular procedures  
 

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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Robot-assisted vascular procedures  
 

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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Robot-assisted vascular procedures  

 

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 
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The central anastomosis of the ABFB 

(End to side) 



Robot-assisted vascular procedures  

 

We use the Robot for different  

parts of vascular surgery. 

 

• Aortotomy 

 

by robotic scissors (AAA) 
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Robot-assisted vascular procedures  

 

• Thrombendarterectomy 

 

Aortoiliac  

thromboendarterectomy  

with a prosthetic patch is  

another interesting application 

of the robot in vascular  

surgery. 
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    Robot-assisted vascular    
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. 
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Robot-assisted vascular procedures  

• Posterior peritoneal   

  suture 

 

We also use the Robotic system 

usually for posterior peritoneal 

suturing. 
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Robot-assisted vascular procedures 

Our 
experiences 

 with full robotic 
operations 

 
> 50% cases 
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Patients characteristics 

Patients    300 

Men : Women    3 : 1 

Age (y)     63  (38-79) 

Weight (kg)    77 (45-140) 

COPD    77% 

CAD    27% 

Hypertension    33% 

Diabetes    11% 
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Abdominal aortic aneurysmal neck preparation  

by robotic scissors. 



Robot-assisted vascular surgery 
Clamping time (min)   49 (21-120) 

Anastomosis time (min)   30 (12-36) 

Operating time (min) 204 (150-360) 

Blood Boss (ml) 571 (25-4000) 

Conversion 

Technical problem (Robot) 

    10 (3,4%) 

1 (0,3%) 

Ventilator 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 

Inoperable  
    2 (0,7%) 

    2 (0,7%) 
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ABFB+hernia mesh repair 



  SELECTIVE  DATE 
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CT (min) 51 

AT (min) 31 

OT (min) 210 

BL (ml) 570 

CT (min) 37 

AT (min) 24 

OT (min) 194 

BL (ml) 320 

CT (min) 93 

AT (min) 31 

OT (min) 253 

BL (ml) 1210 

BYPASS ANEURYSMS 



Conversion 10 (3,4%) 

 

2x  MINI-LAPAROTOMY 

 

7x  FULL LAPAROTOMY 

 

1x  FEMORO-FEMORAL B. 

  (AUF→ FF) 
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CIAA – common iliac artery aneurysm 

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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Robot - disadvantages 

*  High cost of the equipment 

and instruments 

*  Limitations on using robotic 

instruments  

 (10,15 or 20 x) 

*  Lack of any tactile feedback 

*  Combination with 

conventional laparoscopy – 

some time 

*  Interference between the 

robotic arms (sporadic) 
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Suturing of the proximal aortic anastomosis 

(AAA) 



 Hybrid operation NA HOMOLCE 
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 Renal tromboendarterectomy + iliorenal bypass 

 Dissection „B“ 

 Women 65 y. 

 Hypertension 

 Stenosis a. renalis l.dx 

 A. renalis l.dx. (false 
lumen) 

      TREATMENT 

 Rob. as. Ilico-renal 
bypass (sin/dx) with 
endarterectomy a. 
renal.l.dx. 

 Stentgraft (TVAR) 

 



      Hybrid operation 

• Robotic and endovascular treatment 
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Robot-assisted double splenic artery 

aneurysm treatment 

 Robot-assisted splenic artery aneurysm treatment 



 Robot-assisted splenic artery aneurysm treatment 
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Robot-assisted splenic artery aneurysm 
treatment 
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Robotic endoleak II. treatment 
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Mammary artery aneurysm treatment 
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Woman, 1966, Marfan and Ehlers 
Danlos syndrome   

>6cm 



Mammary artery aneurysm treatment 
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     Conclusion I. 
 

* 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 
feedback, etc.) should 
lead to an expansion of 
the use of robots in 
vascular surgery 

 

NA HOMOLCE 

H
O

S
P

IT
A

L
 

The central anastomosis of the ABFB 

(End to side) 



     Conclusion II. 
 

* Robotic system to allow real start of  

   minimally invasive surgery in the field of 

   vascular surgery. 

 
 

* Robotic system offers a true miniinvasive 

   aortic surgery with all its advantages 
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Thank you very much for your attention! 

We can see a happy patient 

after robotic aortic surgery  


