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Objectives
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A describe the value of robotic assisted surgery for sigmc
resection

A define the role of robotic assisted surgery compared to
laparoscopicurgery

A interpret the educational aspects of robotic surgery for :
surgical department
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ULM Diverticulitis
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Colonic
diverticula

; ‘ \ Micro- or

macroperforations

Jacobs DO, NEJM, 2007
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ULM Hinchey Classification1978
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Stage 2

Large abscess
extending into
pelvis

Small or confined
pericolic or mesenteric \
abscess Pelvic bone

Stage 3 Stage 4

Omentum

Jacobs DO, NEJM, 2007
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CDDClassification2015

TABLE 1. CLASSIFICATION OF DIVERTICULAR DISEASE

CDD
type

Definition

0
1

la
1b

2
2a
2b
2c
2cl
2c2

3
3a

3b

3c
4

Asymptomatic diverticulosis

Acute uncomplicated diverticulitis

Diverticulitis without peridiverticulitis

Diverticulitis with phlegmonous peridiverticulitis

Acute complicated diverticulitis

Microabscess ( <1 c¢m)

Macroabscess ( =1 cm)

Free perforation Hinchey -1V

Purulent peritonitis

Fecal peritonitis

Chronic diverticular disease

SUDD:; localized symptoms, laboratory
test (calprotectin): optional

Relapsing diverticulitis without complications;
signs of inflammation (laboratory tests): present,
cross-sectional imaging: indicates inflammation

Relapsing diverticulitis with complications (stenosis,
fistula, conglomerate tumor)

Diverticular bleeding

CDD, Classification of Diverticular Disease: SUDD, Sympto-
matic uncomplicated diverticular disease.
Source: Lembcke."’
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RANDOMIZED CONTROLLED TRIALS

Laparoscopic Sigmoid Resection for Diverticulitis Decreases Major
Morbidity Rates: A Randomized Control Trial

Short-term Results of the Sigma Trial

Bastiaan R. Klarenbeek, MD,* Alexander A. Veenhof, MD,* Roberto Bergamaschi, MD, PhD, FRCS,
Donald L. van der Peet, MD, PhD,* Wim T. van den Broek, MD, PhD,* Elly S. de Lange, PhD,*
Willem A. Bemelman, MD, PhD.,} Piet Heres, MD,§ Antonio M. Lacy, MD, PhD,Y
Alexander F. Engel, MD, PhD,|| and Miguel A. Cuesta, MD, PhD*

- majorcomplicationdaparoscopiws. open 9.6 % vs. 25 % (p = 0.03)
- laparoscopi@atientswith lesspain(visualanalogscalel.6; p = 0.0003)

- conversiorrate (aparoscopito opensurgery 19.2 %
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Meta-Analysisl.apSigmoidResection2010
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The American Journal of Surgery (2010) 200, 1£4-161

The Ameriean
Journal of Surgery

Review

Elective laparoscopic sigmoid resection for diverticular
disease has fewer complications than conventional
surgery: a meta-analysis

Muhammad Rafay Sameem Siddiqui*, M.S. Sajid, S. Qureshi, E. Cheek, M.K. Baig

Department of Colorectal Surgery, Worthing Hospital, Registrar, Washington Suite, North Wing, Worthing, West Sussex,
BNIT 2DH, United Kingdom

- 2.383patientsincluded

- laparoscopicesectionwith fewer surgicakite infections bloodtransfusionsandileusrates
comparedo opensurgery
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Laparoscopi&igmoidResection
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A standard surgical approadbr the treatment of recurrent,
uncomplicatecandcomplicateddiverticulardisease

A in diverticulardiseaseconversiorratesfrom 5.2 % (1),
19.2 % (2and26 % (3havebeenreported

1) RoydsJ., et al.Dis 2012
2) KlarenbeekB.R., et alAnnSurg 2009
3) Hassanl., et al. Surgendos¢2007
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ORIGINAL ARTICLE

Outcomes and Costs of Elective Surgery
tor Diverticular Disease

A Comparison With Other Diseases Requiring Colectomy

Kyle J. Van Arendonk, MD; Kevin M. Tymitz, MD; Susan L. Gearhart, MD;
Miloslawa Stem, MS; Anne O. Lidor, MD, MPH

- sampleof US hospital admissions fr@®03¢ 2009

- 74.879patientsincluded

- to compareoutcomesof resectiondor coloncancer(CC)diverticulardisease
(DD)andinflammatoryboweldiseas€IBD)

- & 5 S aundfergding the samerocedurepatients with DD havagnificantly
worse and moreostly outcomeafter elective colectongompared with
patientswith/ / X &

- patientswith DD:ostomyplacement = 7.55 %

RoboticVersud_aparoscopiSigmoidResectiorg Christian Beltzer, MD



Bundeswehrkrankenhaus

Outcomesof SigmoidResection2016
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Original Article u e g J 0 u rn a I.
I:ILE I IS-e[Iﬁ 5]'3 e

Mortality and complications following ée:...!.,e'..;f;f‘..

surgery for diverticulitis: Systematic review T ——

and meta-analysis Py

Jason M Haas®, Maharaj Singh® and Nimish Vakil*

overall reported posbperative complication ratef 32.64 %
complication rate in emergent surgery of 53.6 %
complication rate in elective surgery of 22.5 %

complication rate laparoscopic approach 22.5 % versus open
approach 41.3 %

A
A
A
A
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Canroboticsurgeryimproveoutcomein
sigmoidresectiorfor diverticulardiseas@?

/‘\\
7/ % §

B
ovt-‘g'-)r@
Y
e
ROBOTICS

< POWER OF ENGINEERING »
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ULM da VinciX®surgicabplatform
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surgeonconsole patient cart visioncart
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ULM da VinciXi®¢ technicaladvantages

Akademisches Krankenhaus der Universitat Ulm

handto-instrumentratiosandtremor reductionfor enhancedrecision
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ULM da VinciXi®¢ technicaladvantages
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A endowristtechnologyc inspiredby the humanhand- with 7
degreesf freedom

A enhancedvision (3DHD)recision anaontrol compared to
laparoscopy

Bacl
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da VinciXi®¢ surgicainstruments
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1) bipolar forceps, 2) monopolar hook, 3) vessel sealer (bipolar)
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\

1) patientcardand 1stassistirectlyat the patient 2) surgeonat surgeonconsole
distantto patient
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A aretrospective analysisas conducted of ahparoscopic
(group 1; n = 4@ndrobotic (grou®; n = 60sigmoid
resections fodiverticular diseasat our institution fromOct
2013to Nov 2018

A indicationgfor sigmoid resection were uncomplicated,
complicated, or recurrerdiverticular diseasm bothgroups

A demographicscharacteristicsoperativemeasuresand
complications of both groups were assessed
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ULM LaparoscopiS&igmoidResection
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A all laparoscopiprocedures were performelly
consultants of the surgical department

A laparoscopic operations were conducted in littetomy
position usingfour trocars(four 12mmtrocarsg
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RoboticSigmoidResection
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A all robotic procedures were performdxy two experienced
colorectalsurgeonswith the da Vinci X@system

A lithotomy position robot dockedover theLJl (1 A Sy (1 Qfive- N.
trocartechnique(one 12 mm camertocar,three 8 mm trocars
onel2 mmassistantrocar)

W

WnpIw
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generalprinciplesin both groups
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A the bowel was divided with lnear staplein the upper
rectum (Echelol€Cf SEuX 9 0GKAO2Y 0

A all sigmoid specimens were extracted usamgilexis
wound protector{AppliedMedical),either through a
Pfannenstieincision oran incisionn the left illadossa

A end-to-end or sideto-end anastomosisvas performed
using &29 mmEEZirculariStapler(Ethicor)
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A therewere no siginificandifferencesn type of
diverticulardiseasdetweenboth groups

A patientsin the robotic groupreceivedan oral antibiotic
bowelpreparation(OABP3ignificantlynore often (43.3
%vs13 %, p = 0.001)
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TaBLE 2. DEMOGRAPHICS AND CLINICAL CHARACTERISTICS OF PATIENTS WITH LAPAROSCOPIC

DemographicanddinicalCharacteristics

AND RopoTtic SioMoiD RESECTIONS

Laparoscopic sigmoid

Robotic sigmoid

resection, n=46 (43%) resection, n=060 (57%) P

Age; meant SD (years) 593+11.8 60.0+11.0 .92
BMI; mean+ SD (kg/m”~) 26.13+4.1 27.06x4.5 .27
Gender; n (%) 72

Female 20 (43.5) 24 (40)

Male 26 (26.5) 36 (60)
ASA: n (%) 72

1 2(4.3) 2(3.3)

2 30 (65.2) 38 (36.3)

3 14 (304) 20 (33.3)
Smoking; n (%) 14 (304) 14 (23.3) .60
Diabetes mellitus type 2; n (%) 2(4.3) 5(8.3) 41
Previous abdominal surgerv: n (%) 25 (54.3) 24 (40.0) 17
Mechanical bowel preparation: n (%) 38 (R2.6) 43 (7171 19
OABP; n (%) 6 (13.0) 26 (43.3) 001
CDD type; n (%) .387

la 1(2.2) 1(1.7)

Ib 12 (26.1) 10 (16.7)

2a 11 (23.9) 13 (21.2)

2b 3 (6.5) 8(13.3)

2c 1(2.2) 2(3.8)

3a 4 (8.7) 4 (6.7)

3b 7(15.2) 5(8.3)

3c 3 (6.5) 9 (15.0)

Not classified 3(6.5) 8(13.3)

ASA, American Society of Anesthesiologists: BML body mass index: CDD, Classification of Diverticular Disease'”: OABP, oral
antibiotic bowel preparation: SD, standard deviation.
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there wereno significant differencdsetween thelaparoscopic and
robotic group with regard to:

A need forstoma/ostomy (4.3 % vs 6.7 %, p = 1.0)

A operative timg118 min. vs 130 min., p = 0.23)

A perioperative blood transfusiqd.3 % vs 1.7 %, p = 0.58)
A conversion rat€0 % vs 1.7 %, p = 0.36)
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OperativeMeasures

TABLE 3. OPERATIVE MEASURES FOR Lararoscopric VERsUS RoeoTic SiGM0OID RESECTIONS

Laparoscopic sigmoid Robotic sigmoid
resection, n=46 {43%) resection, n=60 {57%) P
Conversion rate; n (%) 0 1 (1.7) .36
Bowel extraction site; n (%) 002
Pfannenstiel incision 8 (17.4) 31 (51.7)
Incision left iliac fossa 30 (82.6) 29 (48.3)
Need for stoma; n (%) 2 (4.3) 4 (6.7) 1.0
Operative time; meant SD (minutes) 118 +£36.8 130.4+42.4 23
Intraoperative and postoperative blood transfusion; n (%) 2 (4.3) 1 (1.7) 58
Epidural catheter; n (%) 32 (69.6) 44 (73.3) .67
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there wereno significant differencdsetween the laparoscopic and
robotic group with regard to:

A SurgicaBitelnfections(SSI) (6.5 ¥56.7 %, p = 1.0)
A Anastomotideakage$AL) (6.5 %s6.7 %, p = 1.0)
A Overalicomplication£30.4 %/s30 %, p = 0.8)

A ReOperations< 30days(15.2 %s8.3 %, p = 0.27)
A Mortality (0 %vs1.7 %, p = 1.0)
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PostoperativeComplications
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