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Totally robotic sleeve gastrectomy
as a training model for residents and fellows

INTRODUCTION

The utilization of robotic surgery has exponentially
increased over the past decade [1]. The robotic platform
overcomes limitations that are associated with
laparoscopic surgery [2]. The technological innovations of
the robotic platform help improve surgeon ergonomics
and the surgical outcomes; such as, but not limited to,
reduced blood loss and length of hospital stay [3].

Standardized training in robotic surgery has become
necessary due to the increased demand which has led to
the development of different robotic surgery curricula.
There are curricula that offer basic training through
online self-paced portals, such as the da VinciTechnology
Training Pathway and Fundamentals of Robotic Surgery
(FRS). On the other hand, the Fundamental Skills of
Robot-Assisted Surgery (FSRS) training programs and
the Robotics Training Network offer a more sophisticated
form of hands-on training [1]. The use of the robotic
technology in general surgery has expanded to
numerous subspecialties, along with an increased
exposure to surgical residents and development of
fellowship programs that are focused on robotic assisted
procedures [4].

Sinceits original establishmentin the 1950', bariatric
surgery has emerged as a successful modality in the
treatment of morbid obesity. Bariatric surgery became
more popular due to better outcomes on weight loss,

Chandra Hassan MD, FACS, Yevhen Pavelko MD,

Stephan Gruessner MD, Valentina Valle MD, Antonio Gangemi MD,
FACS, Francesco Bianco MD, FACS, Pier Giulianotti MD, FACS
Ul Health-Division of General, Minimally Invasive & Robotic Surgery, Department

of Surgery, University of lllinois at Chicago, 820 South Wood Street, Rm 609, Clinical
Sciences North Chicago, Chicago, IL, 60612, USA

hyperglycemia control, hyperlipidemia, hypertension,
cardiovascular risk, and mortality compared to medical
therapy [5, 6]. The two commonly performed procedures
are laparoscopic sleeve gastrectomy (LSG) and
laparoscopic Roux-en-Y-gastric bypass (RYGB) [7].
Bariatric surgery is technically complex and requires a
superb understanding of anatomical landmarks and
key steps of the procedures to prevent morbidity and
mortality. There have been numerous studies involving
residents and fellows showing variable results with
most of them being negative. The affects seen are
primarily based on prolonged operative duration [8].

With newer DaVinci Xi model and vessel sealer,
sureform stapler, the comprehensive learning of
individual steps of surgery is seamless for the residents.
Utilization of laparoscopic technique remains
challenging in morbidly obese patients due to the
rigidity of instruments and poor ergonomics. Robotic
surgery has become an alternative approach which
often provides a shorter learning curve compared to
laparoscopy, due to improved dexterity, precision, and
3-D visualization [9].

There are studies comparing laparoscopic and robotic
vertical sleeve gastrectomy (RVSG) that have demonstrated
comparable outcomes between the two approaches.
RVSG demonstrates a shorter learning curve compared to
laparoscopy in approximately 20 cases [8, 10].
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We hypothesize that RVSG is a good training model
for residents and fellows. Additional advantages of the
robotic platform may benefit trainees when introducing
them to any of the upper gastro-intestinal (Gl) tract
robotic cases.

MATERIAL AND METHODS

The basic retrospective analysis of all surgeries
consisted of 20 randomly selected patients who
underwent RVSG. All surgeries involved post-graduate
year (PGY 2—05) residents and 1 fellow. All surgeries
were done using the da Vinci Xi™ robotic system.
A total of 16 PGY 4—5 level residents and one minimally
invasive and robotic surgery fellow were working as
the console surgeon under the guidance of an
attending surgeon at the bedside. A total of 3 residents
of PGY 2—3 were working as a console surgeon on
certain steps of the procedure, as well as a bedside
assistant when the attending surgeon took control on
critical steps of the surgery. All cases were done using
our standard technique. A total of 4 trocars were placed
through 5 mm incisions in the epigastric area and the
Iron Intern liver retractor was inserted to retract the left
liver lobe. We started mobilization of the stomach by
opening the gastrocolic ligament. Superior ergonomics
and instrument stability of the robot allowed precise
division of the short gastric arteries and gastro-splenic
ligament. After full mobilization of the stomach, using
a robotic stapler, sleeve gastrectomy performed.

Baseline pre-operative data collected included patient
demographics, weight, body mass index (BMI),
comorbidities, and American Society of Anesthesiology
(ASA) scores. Basic perioperative outcomes such as
estimated blood loss (EBL), operative time (OT), length
of hospital stays (LOS), and 30-day readmission rates
were collected, as well. A more extended analysis on
outcomes comparing robotic vs laparoscopic vertical
sleeve gastrectomy and Roux-en-Y gastric bypass,
adjusted to residents PGY levels will follow this study.
The future report will include a larger cohort of patients.

RESULTS

The study sample included 20 total patients who
underwent robotic vertical sleeve gastrectomy. Most
patients were female (75 %) vs (25 %) male. The
summary characteristic and comorbidities of the
patients who underwent laparoscopic vs fully robotic
sleeve gastrectomy are listed in Table.

According to the patient preoperative data, the mean
age of the patients was 37.0 =+ 13.8 years. The mean

Tabl.
aP;:jieorlths;:Pf\:::;:sristics, comorbidities, RVSG (N=20)
Age, year (Mean=SD) 37.0+12.0
Male 5 (25 %)

BMI, kg/m? (Mean£SD) 51.0+10.0
Hypertension 8 (40 %)
Hyperlipidemia 3(15 %)
Smoking 1 (5 %)
Gastroesophageal reflux disease 0 (0 %)
COPD 2 (10 %)
Diabetes mellitus 6 (30 %)
Dialysis 1 (5 %)
Chronic steroid use 0 (0 %)
Renal insufficiency 1 (5 %)
Obstructive sleep apnea 2 (10 %)
Mean operative duration (Minutes+SD) |121.1+30.0
Mean length of stay (Days+SD) 1.05+£0.37

weight was 136.7 + 38.24 kg, and mean BMI was 51.0 +
10.15 kg/m2. With regards to preoperative comorbidities,
the diabetes rate was 30 % (6), chronic obstructive
pulmonary disease was in 10 % (2), and hypertension was
in 40 % (8). The mean ASA class was 2.4.

During RVSG, 4 cases had concurrent additional
procedures performed: 1 patient with a slipped gastric
band removal and revision to vertical sleeve gastrectomy,
1 patient status, post-liver/kidney donation, underwent a
re-do of sleeve gastrectomy, 1 patient, post-kidney
transplant, underwent extensive adhesiolysis for one
hour, and 1 patient had a hiatal hernia repair with vertical
sleeve gastrectomy. The average time of 4 cases were
additional procedures were done was 154.5 + 28.95 min;
(Min-Max = 125—191min). The mean OT was 121.1 £
30.33 min. The mean EBL was 5.5 = 1.5 ml and no patients
required blood transfusion. The mean length of hospital
stay was 1.05 = 0.39 days.

A regression analysis showed that patient BMI,
weight, and age did not correlate with the operative
time of the sample population (p = 0.92, 0.48, and
0.30 respectively). All patients had an uneventful intra-
operative and post-operative course. Two patients
were readmitted for nausea and vomiting observation.
No leaks, significant morbidity or mortality occurred.

DISCUSSION
Robotic surgery is a rapidly expanding field of
General Surgery with an increase in the number of
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available programs training residents in robotic
platform.

It is very important to balance patient safety, as
well as training for the next generation of surgeons
[11]. A recent study, based on a survey of contempo-
rary surgical residents, has shown that majority of
residents have been exposed to robotic cases, but
fewer than 10 % had a chance to operate as a console
surgeon [12].

In our study, we are reporting that residents of the
PGY level 4—5 were working as a primary surgeon,
when they performed critical steps of the procedure
under the guidance of the attending surgeon. A PGY
level 2—3 residents were able to do a greater curvature
mobilization up to the level of gastro-splenic ligament,
using a da Vinci Xi vessel sealer and then continue as a
bedside assistant.

There were no intraoperative complications such as
major bleeding or spleen trauma in all cases. The
residents were able to recognize important landmarks
and structures thanks to superior visualization and
stability of the robotic platform. During mobilization
of posterior fundus of the stomach, residents were
able to identify the left crus and proper surgical plane
and avoid any inadvertent pancreatic injury. We
hypothesize that the superior visualization, stability of
the platform, and endo-wristed instruments of the
robotic platform may benefit trainees in navigating
the anatomy of the upper Gl tract in three dimension
and foregut surgeries.

Another possible benefit of robotics is its ergonomics
in super morbidly obese patients that allows precise
dissection in difficult-to-access operative fields. The
robot has shown possible advantages over laparoscopy
for patients with BMI > 50 kg/m? in certain bariatric
procedures [13] and the mean BMIwas 51.0 + 10.15 kg/m?
in our cohort of patients. While a patient with a large
BMI would normally hinder and prolong the operation,
we were unable to show a correlation between the
operative time and BMI/weight of the patients (p =0.92
and 0.48 respectively). A larger cohort of patients is
needed to increase statistical power to be able prove
the correlation between operative time and BMI.

In our study, we have found that the mean operative
time waslonger (121.1 +30.33 min), but still comparable
to other reported studies that do not report the
involvement of trainees (102+43 min — 116.3 + 24.7)
[14, 15]. The Ecker at al. study reports that majority of
patients’ BMI did not exceed 50 kg/m? [9]. Additional
factors of increased mean operative time might be

concurrent to additional procedures that were
performed along with RSG, some of which were
technically challenging. However, at the same time
trainees, had additional exposure to a number of
procedures that alone can be difficult to perform.

The RVSG can be an excellent teaching model for
any robotic upper Gl surgery as it provides good
understanding of anatomical landmarks, important
structures, and surgical planes for general surgery
residents and fellows. This can prepare any trainee to
understand the anatomy of the stomach and its
topographic relationship to other organs. Trainees will
also be able to recognize critical structures such as the
pancreas, splenic vessels, left crus of the diaphragm,
vagus nerve, etc.

CONCLUSIONS

Superior visualization and instrumental dexterity of
the robotic platform is an excellent teaching tool for
residents and fellows, even in complex cases involving
morbidly obese patients. A critical step of sleeve
gastrectomy is proper mobilization of posterior fundus
and the identification of the left crus. In patients with
BMI 50, it can be a challenging task laparoscopically. A
robotic approach facilitates the visualization and
mobilization of the posterior fundus, which can be
achieved by trainees without a higher risk of bleeding
and splenic trauma.
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SUMMARY
Totally Robotic Sleeve Gastrectomy
as a TrainingModel for Residents and Fellows
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Introduction. The utilization of robotic surgery has
exponentially increased over the past decade. The
robotic platform overcomes limitations that are

associated with laparoscopic surgery. The technological
innovations of the robotic platform help improve
surgeon ergonomics and the surgical outcomes; such
as, but not limited to, reduced blood loss and length of
hospital stay.

There are studies comparing laparoscopic and
robotic vertical sleeve gastrectomy (RVSG) that have
demonstrated comparable outcomes between the two
approaches. We hypothesize that RVSG is a good
training model for residents and fellows.

Materials and methods. The basic retrospective
analysis of all surgeries consisted of 20 randomly
selected patients who underwent RVSG.All surgeries
were done using the da Vinci Xi™ robotic system. A
total of 16 PGY 4—5 level residents and one minimally
invasive and robotic surgery fellow were working as
the console surgeon under the guidance of an
attending surgeon at the bedside.

Results and discussion. The study sample included 20
total patients who underwentRVSG. The average time of
4 cases where additional procedures were done was
154.50 + 28.95 min; (Min-Max = 125—191 min). The mean
operative time was 121.10 £ 30.33 min. The mean
estimated blood loss was 5.5 = 1.5 ml and no patients
required blood transfusion. The mean length of hospital
stay was 1.05 + 0.39 days. A regression analysis showed
that patient body mass index, weight, and age did not
correlate with the operative time of the sample population
(p =0.92, 0.48, and 0.30 respectively). All patients had an
uneventful intraoperative and postoperative course.

Conclusions. Superior visualization and instrumental
dexterity of the robotic platformis an excellent teaching
tool for residents and fellows, even in complex cases
involving morbidly obese patients. In patients with
body mass index > 50, it can be a challenging task
laparoscopically. A robotic approach facilitates the
visualization and mobilization of the posterior fundus,
which can be achieved by trainees without a higher risk
of bleeding and splenic trauma.

Keywords: totally robotic sleeve gastrectomy,
training model, residents, fellows

PE3IOME
MoBHicTio po60TH30BaHa pyKaBHa racTpeKTomis
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Bctyn. 3a octaHHi 10 poKiB 3HAYHO vacTile BUKO-
pucTtoByBanu poboTr3oBaHy Xxipyprito. Po6oTnsoBaHa
nnatdopma nosbaBrieHa oOMeXeHb, MOB'A3AHUX 3
NnanapocKonivyHo Xipypriet. TexHoNoriyHi HoOBOBBe-
LeHHA poboTM30BaHOI NnatpopmMy AOMOMaratTb
NoNINWNTN eProHOMIKYy Xipypra Ta pe3ynbTaTu Xipyp-
riYHOro BTPYYaHHsA, 30Kpema 3MeHLINTH 06'eM KpoBO-
BTpaTu i TpuBanictb nepebyBaHHA NaLUi€eHTa B NiKapHi.

ICHYI0Tb fOCHIAKEHHA i3 NOPIBHAHHA NlanapocKoniy-
HOI Ta pO60TM30BaHOI BEPTUKANIbHOI PYKaBHOI racTpeK-
Tomii (PBPT), AKi npogemMoHCTpyBann MOPIBHAHHI
pe3ynbTati LMx ABOX MeTogdiB. Ha Hawy aymky, PBPI €
rapHoI0 MOAENI0 AN1A HaBYaHHA acnipaHTiB i cniBpo-
GITHUKIB KNiHIKN.

Marepianu Ta metogu. [poBefeHO peTpoCneKTrB-
HUM aHani3 JaHux Woao onepauin y 20 BMNagKoBo
BiOiGpaHNX nauieHTiB, AKMM BMKoHanu PBPI 3a gono-
moroto poboTmsoBaHoi cuctemn daVinciXi™. B ycix
onepauiax B3anu yyactb 16 acnipaHTis Ta 1 manoiHBa-
3UBHMI Ta POBOTOTEXHIYHUI Xipypr Nif KepiBHULTBOM
nikytouoro xipypra.

Pesynbratn. Y pocnigKyBaHy BWOIpKy BKIOUAnv
20 nauieHTiB, AKMM Gyna nposefeHa PBPI.CepepHin yac
BMKOHaHHA YOTUPbOX JOAATKOBMUX MpoLeayp CTaHOBUB
(154,50 + 28,95) xB (Big 125 go 191 xB). CepenHa TpvBa-
nictb onepauii — (121,10 + 30,33) xB. CepenHin 06'em
KpoBoBTpaT — (5,5 + 1,5) mn. YKogeH nauieHT He noTtpe-
6yBaB nepenvBaHHA KpoBi. CepefHa TpmBanicTb nepeby-
BaHHA B NikapHi ctaHoBmna (1,05 + 0,39) aHA. PerpecinHni
aHani3 BUABKB, LLO iIHAEKC MacK Tina, Maca Tina i Bik naui-
€HTa He KopentoBanu 3 TpuBanicTio onepadii (p =0,92,0,48
Ta 0,30 BignoBigHO). He cnoctepiranoca »ogHux ycknaga-
HeHb B iHTPa- Ta nicnAaonepauinHomy nepiogax.

BucHoBKu. BigmiHHa Bi3yanisauia Ta BignosigHi
iHCTPYMeHT poboTn3oBaHoi Nnathopmm pobnsaTb i
XOPOLIMM HaBYaNbHUM iHCTPYMEHTOM A/1A aCMipaHTIB i
CNiBpOOGITHVKIB HaBiTb Y CKNagHUX BUMNaAKax y nawieH-
TiB 3 OXKUPIHHAM. Y MNauieHTiB 3 iHOEKCOM Macu Tina
> 50 Kr/mM? CKnagHO BUKOHYBaTW NanapocKoniyHi one-
pauii. Po6oTr30oBaHWI Nigxig nonerwye Bisyanisauito Ta
Mob6inizaLito WwWiyHKa 6e3 NigBMLLEHOrO PU3NKY KPOBO-
Teui Ta TpaBMU CenesiHKu.

KniouoBi cnoBa: noBHicTio poboTr3oBaHa pykaBHa
racTpekToMisa, HaBuyasibHa Mofenb, ChiBPOGITHUKN,
acnipaHTu.

PE3IOME
MonHocTblo po6oTN3NpoBaHHas pyKaBHas
racTpaKTomua Kak yue6Haa mogenb
ANA acNMPaHTOB N COTPYAHUKOB
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BeeaeHume. 3a nocnegHue 10 neT 3HauMTeNbHO Yalle
ncrnonblyetca  pobOTM3MpPOBaHHAA  XUPYyprus.
Pob6oTtusnpoBaHHaa nnatdopma NulLeHa orpaHuye-
HWUI, CBA3aHHbIX C NanapoOCKOMMUYeCKON XUpypruen.
TexHonornyeckre HOBOBBeAEHUS POOOTU3NPOBAHHON
nnatdopMbl MOMOTaIOT YNYULINTb SPrOHOMUKY X1pYypra
1 pe3ynbTaTbl XMPYPrmyeckoro BMeLaTenbCTBa, B YacT-
HOCTU YMEHbLWNTb 0OBbEM KPOBOMOTEPY Y MPOLOIIKU-
TeSIbHOCTb NPeObbIBaHUS NaLUMeHTa B 60NbHMLE.

CyLecTByOT MCCNefoBaHNA NO CPaBHEHMWIO nana-
poCKONMMYeckom 1 poboTrN3NPOBaHHON BEPTUKANIbHOM
pykaBHoOW ractpaktomuu (PBPI), koTopble NpofemoH-
CTPUPOBanu CpaBHMMblE pe3ynbTaTbl STUX ABYX METO-
faoB. o Hawemy MHeHuto, PBPI aABnaetcA xopolen
MoZenbto Ana obyyeHna acnmpaHToOB U COTPYLHUKOB
KIUHUKN.

Martepuanbl n metogpbl. [lpoBegeH peTpocnek-
TVMBHbIA aHanW3 f[aHHbIX onepauun 20 cayyvanHo
0TOOpaHHbIX NAaUMEHTOB, KOTOpPbIM BbinonHWUAK PBPI ¢
nomoLlbio poboTnsrpoBaHHom cuctembl daVinciXi ™.
Bo Bcex onepaumax npuHAnM yyactie 16 acnmpaHToB
N 1 ManouHBA3MBHbIN U POOOTOTEXHMUECKUIA XUPYPT
noJ PyKOBOACTBOM fievallero xmpypra.

Pe3ynbratbl. B viccnegyemyto BbIOOPKY BKAOUMAN
20 nauweHToB, KOTOpbiM 6blna nposegeHa PBPI.
CpenHee BpeMsA BbIMOMIHEHMWA YeTblpex AOMOSHUTENb-
HbIX npouepyp coctaBnano (154,50 + 28,95) mwuH
(01125 po 191 muH). CpegHAs NPOJOIIKATENBHOCTb
onepaunn — (121,10 + 30,33) muH. CpeaHnin ob6bem
KpoBonotepu — (5,5 = 1,5) mn. HM oanH nauyuneHT He
Hy»Janca B nepennsaHnm Kposu. CpeaHAA NPOJOIXKN-
TeNbHOCTb NpebbiBaHMA B 6onbHMLE cocTaBuna (1,05 +
0,39) gHA. PerpeccnoHHbIN aHanu3 BbIABWJI, YTO MHAEKC
MaccCbl Tena, Macca Tefla M BO3pacT nauyeHTa He Koppe-
NMpoBanu C MNPOAOCIKUTENBHOCTbIO onepaunn (p =
0,92, 0,48 1 0,30 coOOTBETCTBEHHO). Kakux-nnbo ocnox-
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HEHUI B VHTPa- 1 NOC/IeONepaLMIOHHOM rNepuoax He
Habnoganoch.

BbiBogbl. OTnnYHasA BU3yanu3auma 1 COOTBETCTBYIO-
WMe MHCTPYMEHTbl PO6OTU3MPOBAHHON MnaThopmbl
JENaloT ee XOPOLUMNM YYeOHbIM MHCTPYMEHTOM AJ1A acnu-
[PaHTOB 1 COTPYAHUKOB AaXKe B CJIOXKHbIX ClyYasiX y nauu-
€HTOB C OXMpeHVeM. Y NauneHTOB C MHAEKCOM Maccbl

Jama HaoxooxeHHs 0o pedakyii 02.10.2020 p.

Tena > 50 Kr/m? CIOKHO BbIMOJTHATD JTanapoCKonmyeckme
onepauun. PoboTn3npoBaHHbI noaxon obneryaet Bu3y-
anM3sauuio 1 Mobunmsaumio xenygka 6e3 nosblLeHHOro
pUCKa KpOBOTEUEHUA 1 TPaBMbl CENE3EHKN.

KnioueBble cnoBa: NofHOCTbIO PO6OTU3MPOBAHHAA
pyKaBHas racTpakTomua, yyebHaa mogenb, COTPyaHW-
KK, aCrmpaHThbl.
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