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Background and motivation 
FORSK2020 and Horizon2020 call for solutions to an increasing disease and disability challenge in the 

context of an aging population which places further demands on healthcare sectors. One way to cope with 

these challenges is to increase the efficiency of the existing systems by enabling new technology. ROSOR 

will contribute to the increase of the efficiency of healthcare systems, dissemination of best practice and 

involve innovative technologies by enabling the use of minimal invasive surgery (MIS) on a broader array of 

surgical procedures. FORSK2020 and Horizon2020 point to the implementation of new technology into 

hospitals to cope with these challenges.  

Minimal invasive surgery using robots is one of these technologies that reduces the hospital stay due to less 

intraoperative blood loss, intraoperative and postoperative transfused blood volume and significantly lower 

surgical site infection rates
1
, thereby increasing the capacity of the wards and operating theatres. At the 

moment certain surgical procedures are already frequently performed by robots (e.g., hysterectomy, 

myomectomy, radical prostatectomy etc.). However, the number of surgical procedures conducted using 

robots is still limited – more research on robotic surgery will lead to an impact in this area and lead to further 

reduction in the hospital stay of the surgical patients. Hence, Odense University Hospital (OUH) and 

University of Southern Denmark (SDU) can – when linking the existing robot expertise in cognitive and 

applied robotics - profit from the numerous European calls in Horizon 2020 on robotic research, based on the 

results from ROSOR.  

In the coming years, Denmark will invest billions of Danish Kroners (DKK) in new hospitals and healthcare 

services. The new hospital in Odense, “Nyt OUH”, is estimated to cost 6.9 billion
2
 DKK. This will ensure 

714 somatic
3
 beds in the new hospital reducing the number of beds by almost 35 % compared to 2012. In the 

same period, it is expected that the number of patients will increase in the coming years and the group of 

elderly requiring more treatment relatively. With a reduced number of beds and increased number of patients 

the hospitals are forced to increase their efficiency.  

OUH and SDU have a unique chance to become the first research facility in Denmark to conduct high 

quality research on robotic surgery through an 

acquisition of a Raven Surgical Robot (RSR). RSR (see 

Figure 1) is a research robot used to simulate MIS. RSR 

gives researchers full access to movement-, 

manipulation- and kinematic-data and control software. 

This data, although crucial for research in surgical 

robotics, is not available in commercial surgery robot 

systems such as the da Vinci robot (which is already 

applied at OUH). The RSR enables researchers to 

develop and test algorithms within an open source 

surgical platform. Hence, the RSR will be the basis for 

establishing research within the medical robotic area and 

OUH and SDU can profit from the numerous European 

calls in Horizon 2020 on robotic research.  

The acquisition of a RSR from the University of 

Washington fits into the OUH and SDU-TEK strategy of establishing a Center for Advanced Robotics in 

Clinical Applications (CARCA) at OUH (appendix 4). CARCA provides a cross-disciplinary research 

                                                           
1
 Miyasaka, D. O. (2013). Clinical evaluation of the feasibility of minimally invasive surgery in esophageal cancer. Asian Journal of Endoscopic 

Surgery, 6: 26–32. 

2
 Source: www.nytouh.dk – website of the new hospital being built in Odense.  

3
 Somatic: body or physical illness 

Figure 1: The Raven surgical system. RSR is a research 
robot used to simulate MIS. RSR gives researchers full 
access to movement-, manipulation- and kinematic-data 
and control software, not available in commercial surgery 
robot systems such as, the da Vinci robot already applied 
at OUH. 
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The individual woman  

was allocated to  

Group 1 if operated BEFORE  

and to  

Group 2 if operated AFTER 

RMIS implementation  

in her county  

University of Southern Denmark 

TAH, Total Abdominal Hysterectomy 

LMIS, Laparoscopic Minimally Invasive Surgery   

RMIS, Robotic Minimally Invasive Surgery  

 

To determine if a nationwide implementation  

of robotic minimally invasive surgery  

influenced the risk of  

severe complications and survival  

among women with early-stage endometrial cancer 

 

The validated Danish Gynecological Cancer Database 
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TAH, Total Abdominal Hysterectomy 

LMIS, Laparoscopic Minimally Invasive Surgery   

RMIS, Robotic Minimally Invasive Surgery  

Group 1, Before RMIS implementation 

Group 2, After RMIS implementation 
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Table 7. Severe complications 
 Severe 

complications 
Multivariate logistic regression 

Group 1, overall 7.3% OR, 1.39 (95% CI 1.1-1.74) 

Group 2, overall 6.2% Reference 
Group 2, TAH 11.4% OR, 2.91  (95% CI 2.01-4.23) 

Group 2, LMIS 5.1% OR, 1.39 (95% CI 0.87-2.23) 

Group 2, RMIS 3.9% Reference 
 

Severe complications 

Nationwide implemetation of RMIS 

transitioned the surgical approach  

 

From 97% open to 95% MIS over a decade  

 

MIS reduces severe complications 
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Survival estimates   Adjusted Cox proportional hazards  
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The 5-year survival 
was significantly 
lower before RMIS 
was implemented 
 
The 5-year survival 
was significantly 
lower following TAH 
 
No difference was 
found between  
LMIS and RMIS   
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TAH, Total Abdominal Hysterectomy 

LMIS, Laparoscopic Minimally Invasive Surgery   

RMIS, Robotic Minimally Invasive Surgery  

Group 1, Before RMIS implementation 

Group 2, After RMIS implementation 
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The Danish nationwide implementation 

 of robotic surgical availability  

enabled a paradigm shift  

towards minimally invasive surgery 

 

This translated into  

reduced risk of severe complications and 
increased survival. 
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