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Objectives

Ádescribe the value of robotic assisted surgery for sigmoid 
resection

Ádefine the role of robotic assisted surgery compared to 
laparoscopic surgery

Áinterpret the educational aspects of robotic surgery for a 
surgical department
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Diverticulitis
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Jacobs DO, NEJM, 2007



HincheyςClassification, 1978
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Jacobs DO, NEJM, 2007



CDD-Classification, 2015
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HincheyI - IV



Sigma-Trial, Ann Surg, 2009
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- majorcomplicationslaparoscopicvs. open 9.6 % vs. 25 % (p = 0.03)

- laparoscopicpatientswith lesspain(visualanalog scale1.6; p = 0.0003)

- conversionrate (laparoscopicto open surgery) 19.2 % 

RoboticVersus LaparoscopicSigmoidResectionςChristian Beltzer, MD



Meta-Analysis, LapSigmoidResection, 2010
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- 2.383 patientsincluded

- laparoscopicresectionwith fewersurgicalsite infections, bloodtransfusionsandileusrates
comparedto open surgery
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LaparoscopicSigmoidResection

Ástandard surgical  approach for the treatment of recurrent, 
uncomplicated andcomplicateddiverticulardisease

Áin diverticulardisease, conversionratesfrom 5.2 % (1), 

19.2 % (2) and26 % (3) havebeenreported

1) Royds, J., et al., Dis, 2012

2) Klarenbeek, B.R., et al., Ann Surg, 2009

3) Hassan, I., et al., SurgEndosc, 2007
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Outcomes andCostsSigmoidResection, 
2013
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- sample of US hospital admissions from 2003 ς2009
- 74.879 patientsincluded
- to compareoutcomesof resectionsfor coloncancer(CC), diverticulardisease

(DD) andinflammatoryboweldisease(IBD)
- ά5ŜǎǇƛǘŜ undergoing the same procedure, patients with DD have significantly 

worse and more costly outcomes after elective colectomy compared with 
patients with//Χά

- patientswith DD: ostomy-placement = 7.55 %



Outcomes of SigmoidResection, 2016 

Áoverall reported post-operative complication rate of 32.64 %

Ácomplication rate in emergent surgery of 53.6 %

Ácomplication rate in elective surgery of 22.5 %

Ácomplication rate laparoscopic approach  22.5 % versus open 
approach 41.3 %
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Can roboticsurgeryimproveoutcomein 
sigmoidresectionfor diverticulardisease??
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da Vinci Xi® surgicalplatform

12RoboticVersus LaparoscopicSigmoidResectionςChristian Beltzer, MD

patient cartsurgeonconsole visioncart



da Vinci Xi® ςtechnicaladvantages

13

hand-to-instrument ratiosandtremor reductionfor enhancedprecision
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da Vinci Xi® ςtechnicaladvantages

Áendowristtechnologyςinspiredby the human hand- with 7 
degreesof freedom

Áenhanced vision (3DHD), precision and control compared to 
laparoscopy
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da Vinci Xi® ςsurgicalinstruments
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1) bipolar forceps, 2) monopolar hook, 3) vessel sealer (bipolar) 
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1) 2) 3)



operatingroom, hospitalof armedforces, Ulm, Germany
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1) patientcardand1st assistdirectlyat the patient 2) surgeonat surgeonconsole, 
distantto patient

1) 2)



Study Design

Áa retrospective analysiswas conducted of all laparoscopic 
(group 1; n = 46) and robotic (group 2; n = 60) sigmoid 
resections for diverticular disease at our institution from Oct 
2013 to Nov 2018

Áindicationsfor sigmoid resection were uncomplicated, 
complicated, or recurrent diverticular diseasein both groups

Ádemographics, characteristics, operative measures, and 
complications of both groups were assessed
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LaparoscopicSigmoidResection

Áall laparoscopic procedures were performed by 
consultants of the surgical department

Álaparoscopic operations were conducted in the lithotomy 
position, using four trocars (four 12mm trocars)
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head

feet



RoboticSigmoidResection

Áall robotic procedures were performed by two experienced 
colorectal surgeons with the da Vinci Xi®-system

Á lithotomy position, robot docked over the ǇŀǘƛŜƴǘΩǎ ǊƛƎƘǘ ǎƛŘŜΣ five-
trocar-technique(one 12 mm camera trocar, three 8 mm trocars, 
one 12 mm assistanttrocar)
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generalprinciplesin both groups

Áthe bowel was divided with a linear stapler in the upper 
rectum (Echelon-CƭŜȄϰΣ 9ǘƘƛŎƻƴύ

Áall sigmoid specimens were extracted using an Alexis 
wound protector(Applied Medical), either through a 
Pfannenstielincision or an incision in the left iliac fossa

Áend-to-end or side-to-end anastomosiswas performed 
using a 29 mm EES Circular Stapler (Ethicon)
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DemographicsandClinical Characteristics
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Átherewereno siginificantdifferencesin type of
diverticulardiseasebetweenboth groups

Ápatientsin the roboticgroupreceivedan oral antibiotic
bowelpreparation(OABP) significantlymoreoften (43.3 
% vs13 %, p = 0.001)



DemographicsandClinical Characteristics
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Results
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there were no significant differences between the laparoscopic and 
robotic group with regard to:

Áneed for stoma/ostomy (4.3 % vs 6.7 %, p = 1.0)

Áoperative time (118 min. vs 130 min., p = 0.23)

Áperioperative blood transfusion (4.3 % vs 1.7 %, p = 0.58)

Áconversion rate (0 % vs 1.7 %, p = 0.36)



Operative Measures
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Results
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there were no significant differences between the laparoscopic and 
robotic group with regard to:

ÁSurgicalSite Infections(SSI) (6.5 % vs6.7 %, p = 1.0)

ÁAnastomoticleakages(AL) (6.5 % vs6.7 %, p = 1.0)

ÁOverall complications(30.4 % vs30 %, p = 0.8)

ÁRe-Operations< 30 days(15.2 % vs8.3 %, p = 0.27)

ÁMortality (0 % vs1.7 %, p = 1.0)



Postoperative Complications
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