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Abstract

Introduction: The mini invasive procedure in colorectal surgery is gaining ground as an alternative to conventional surgery. Colorectal
surgery has significantly evolved since the advent of the automatic stapler devices and subsequently with the minimally invasive ap-
proach. The next logical step - the robotic assisted surgery was developed to satisfy surgeons’ needs to the area of colorectal surgery and
to offer a new and safer method to patients. The evidence for benefits of its use in this area appears to be promising.

Aim: The aim of this study was to analyse and share our initial results in robotic colorectal surgery and compare them with literature
data.

Materials and methods: A retrospective study was conducted in order to review seven patients with colorectal cancers operated by
the robotic-assisted technique over three months in the initial phase of the learning curve. Gender, age, diagnosis, and surgical indica-
tion, type of surgery performed, surgical time, conversion, bleeding, post-operative complications, and hospital stay, were analysed and
described. A literature review was performed on the role of robotic surgery in colorectal cancer.

Results: Seven patients were operated, 5 males and 2 females with a mean age of 68.2 years. The following procedures were performed:
left hemicolectomy with primary anastomosis, low anterior resection, left hemicolectomy, sigmoid resection. The mean surgery time
for the seven patients was 4 h 06 min, with a time on the console of 2 h and 50 min, and mean bleeding of 192 cc. None of the patients
required conversion and the hospital stay was 7 days.

Conclusions: Despite the reduced case series, the initial results of our learning curve in colorectal robotic surgery are among the
parameters imposed by the medical literature.
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INTRODUCTION

The mini invasive procedure in colorectal surgery in-
creased as an alternative to conventional surgery despite its

The history of colorectal surgery is an exciting journey of
innovations that emphasises the significant advances made
in the field. The last century was the era of minimally in-
vasive surgery and colorectal surgery was also affected.!!!

oncological safety and efficiency. The evidence that it is su-
perior to an open surgery is indisputable. It is now under-
stood that laparoscopic surgery is equal, or even superior,
to the open surgery in colorectal procedures.?
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Colorectal surgery has significantly evolved since the
advent of the automatic stapler devices and subsequently
with the minimally invasive approach. The next logical step
- robotic surgery - was developed to satisty the surgeons’
needs to the area of colorectal surgery and to offer a new
and safer method to patients. The evidence for the benefits
of its use in this area appears to be promising.>*

The beginnings of robotic surgery marked a new era
in the history of minimally invasive surgery. The National
Aeronautics and Space Administration (NASA) developed
the first remotely controlled robot in 1985 at the request of
the United States Department of Defense with the objective
of reducing the number of deaths in the Vietnam War. The
initial model of the DaVinci system was launched in 1999.
Since then, it has undergone a series of improvements un-
til the development of the better performing da Vinci X/Xi
version. The Da Vinci system consists of a console (Fig. 1)
and a robot with 4 interactive robotic arms (Fig. 2) con-
nected to the console and controlled by the surgeon.>¢!

AIM

The aim of this study was to analyse and share our initial re-
sults in robotic colorectal surgery and compare them with
literature data.

MATERIAL AND METHODS

A retrospective study was conducted in order to review our

Figure 2. Robotic arms connected to the console.
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first seven patients with colorectal cancers operated by a
robot-assisted technique. Gender, age, diagnosis and sur-
gical indications, type of surgery, surgical time, conversion,
bleeding, post-operative complications, and hospital stay
were analysed and described. A literature review was per-
formed on the role of robotic surgery in colorectal cancer.

Figure 1. Robotic arms connected to the console.
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RESULTS

Seven patients were operated during the study period (5
men and 2 women, mean age 68.2 years). The procedures
we performed were as follows:

1. Left hemicolectomy (LHC) with primary anasto-
mosis due to malignancy, with a surgery time of 3 h and
30 min, 2 h and 20 min of which were on the console, and
haemorrhage of 150 cc with no complications;

2. Low anterior resection (LAR) with colorectal anasto-
mosis for mid rectal cancer after radiation therapy, with a
duration of 4 h and 30 min, 3 hours of which were on the
console, and bleeding of 200 cc;

3. Low anterior resection with colorectal anastomosis
for mid-rectal cancer after chemo/radiation therapy, with
a duration of 4 hours, 2 h and 15 min of which were on the
console, and bleeding of 200 cc;

4. Left hemicolectomy due to adenocarcinoma at the
sigmoid colon with a duration of 4 h and 15 min, with 2 h
and 45 min on the console, and bleeding of 175 cc;

5. Low anterior resection in a patient with high BMI
lasting 4 h and 40 min, with 3 h 20 min on the console,
bleeding of 350 cc, and anastomotic leakage in postopera-
tive period requiring re-surgery;

6. Sigmoid resection (SR) with mechanical colorectal
anastomosis for cancer taking 4 h and 30 min, 2 h and 45
min of which were on the console, and bleeding of 100 cc;

7. Left colectomy for left flexure colon cancer lasting 4 h
and 10 min, with 2 h and 10 min of this time spent on the
console, and bleeding of 175 cc.

The surgery time for these seven patients was 4 hours
and 6 minutes, with time spent on the console of 2 hours
and 50 minutes, and bleeding of 192 cc. None of the pa-
tients required conversion and the mean hospital stay was
7 days (Table 1).

Table 1. Patients, surgery, times, and outcomes

DISCUSSION

The present study describes the short-term outcomes of
seven consecutive colorectal cancer cases performed at the
Kaspela University Hospital, Plovdiv for the first month of
our robotic colorectal procedures.

Most authors reported a very low conversion rate for ro-
botic colorectal surgeries.””) This is in accordance with our
study which did not report a case of conversion. Usually, the
main reasons for conversion are bleeding, high BMI, dif-
ficult orientation, lack of progression, and adverse events.
The conversion rates reported in a multiple analysis show
that there was no difference in the conversion rate between
obese and non-obese patients undergoing laparoscopic col-
orectal surgery. Although these results suggest non-inferi-
ority for robotic surgery in the risk of conversion to a lapa-
roscopic procedure, and indicate advantages. This is due to
the enhanced ergonomics and increased degrees of freedom
in a tight operative space afforded by robotic platforms, for
example in obese men with a narrow pelvic inlet or when
surgical planes are limited by extensive adhesions.®*!

Owing to the precise dissection and to the significant
magnification, the blood loss in our study ranged between
350 cc and 100 cc. All surgeons reported almost the same
results for blood loss not exceeding 500 cc.[' Some au-
thors think that this result indicates that the blood loss is
significantly lower for robotic surgery than it is for laparo-
scopic surgery due to the better 3D visualisation of struc-
tures, the pneumo dissection that facilitates work in em-
bryonic planes, and the wrist motion of instruments that
allows gentle dissection of structures.

The anastomotic leakage is the most threatening com-
plication in rectal surgery. This is the “price” that is paid
for rectal sphincters preservation. There was an anasto-
motic leakage in one male patient (14.28%) with neoad-

i;:_ient aGgeender/ Diagnosis f;:fery f)::ﬁ)e:;fl » tCir(;nesole gzzver- t(i?((:::Plica- DHS :Sl:fle):ding
(hours) (hours)

1 M/68 Left colon cancer 4:30 LHC 2:20 No No 7 150

2 M/81 Rectal cancer 4:30 LAR 3:00 No No 6 200

3 M/57 Rectal cancer 4:00 LAR 2:15 No No 6 200

4 F/55 Sigmoid colon cancer ~ 4:15 SR 2:45 No No 5 175

5 M/72 Rectal cancer 4:40 LAR 3:20 No AL 12 350

6 F/64 Sigmoid colon cancer  4:30 SR 2:45 No No 6 100

7 M/68 Left colon cancer 4:10 2:10 No No 6 175
Mean 66.4 4:19 2:50 0 1 7 192

LHC: left hemicolectomy; LAR: low anterior resection; SR: sigmoid resection; AL: anastomotic leakage; DHS: days of hospital stay
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juvant chemo/radiation therapy with low rectal cancer in
our initial series. In this case we did not use diverting ile-
ostomy. Our main criteria for diverting ileostomy creation
are high leakage score. To evaluate it, we used a PROCOLE
score (Prognostic Colorectal Leakage - weight of the fac-
tors for calculation of the prognostic index of anastomotic
leak). Pigazzi et al. reported almost the same leakage rate
(10.5%).1'1 Unfortunately, our patient needed re-surgery
due to diffuse peritonitis, which goes in agreement with
the percentages (10.4%) reported by Hellan et al.'?l The
post-op period after re-surgery was uneventful.

The mean hospital stay in our group was 7 days, which
is comparable to that reported by Pigazzi et al.l'* and other
researchers (8.3 days). Of course, this time will be rather
longer than that in complicated cases. And again short-
er hospital stay in uneventful cases was explained by the
advantages of robotic surgery. Some of them are the same
as in the laparoscopic surgery, but others are typical for the
robotics surgical systems: they eliminate operator tremor,
and provide a 3D view, high degrees of movement of the
EndoWrist which helps to avoid injuries to major blood
vessels, especially in the narrow male’s pelvis and in left
flexure mobilization.

The long operative time is often described as one of the
major drawbacks of robotic surgery. In the present study,
the mean time the operation took was 259 min and 170
min of which on the console, which is less than that time
reported by Spinoglio et al.'3 and Sawada et al.l'*! (383.3
min and 417 min, respectively). However there are stud-
ies reporting a shorter time of surgery. In our cases, the
surgery time was less than that reported in most literature
sources, mainly due to our major experience in laparoscop-
ic colorectal surgery.

The disadvantage of Robotics in colorectal surgery is
the high cost that is associated with this technique. Several
studies report that the cost of a robotic colorectal surgery
is higher than that for a laparoscopic surgery. This fact can
account for the limitations of its widespread use in many
countries.[”) Comparing laparoscopic colorectal to robotic
colorectal surgery is beyond the scope of this study; howev-
er, laparoscopic surgery has a steep learning curve especial-
ly for rectal cancer, where the integrity of total mesorectal
excision influences the outcomes. One of the potential ben-
efits of robotic surgery is that it facilitates less experienced
surgeons to perform minimally invasive surgery because of
its advantages. (1!

CONCLUSIONS

Despite the small number of cases in this study, the initial
results of our learning curve in colorectal robotic surgery
are well within the range recommended by the medical
literature.

Robotic-Assisted Colorectal Surgery

Acknowledgements

The authors have no support to report.

Funding

The authors have no funding to report.

Competing Interests

The authors have declared that no competing interests exist.

REFERENCES

1. Abu Gazala M, Wexner SD. Re-appraisal and consideration of mini-
mally invasive surgery in colorectal cancer. Gastroenterol Rep 2017;
5(1):1-10.

2. Blackmore AE, Wong MT, Tang CL. Evolution of laparoscopy in
colorectal surgery: an evidence-based review. World ] Gastroenterol
2014; 20(7):4926-33.

3. Anaya Malik. A history of colorectal surgery. ICDS 2020 Review. EM]
May 2020.

4. Kaiser AM. Evolution and future of laparoscopic colorectal surgery.
World ] Gastroenterol 2014; 20(41):15119.

5. Cheng CL, Rezac C. The role of robotics in colorectal surgery. BMJ
2018; 360:j5304.

6. Villanueva-Séenz E, Ramirez-Ramirez MM, Zubieta-O’Farrill G, et
al. [Initial experience in robot-assisted colorectal surgery in Mexico]
Cirugia y Cirujanos 2017; 85(4):284-91. (Spanish)

7. Baek S§J, Kim SH, Cho JS, et al. Robotic versus conventional laparo-
scopic surgery for rectal cancer: a cost analysis from a single institute
in Korea. World J Surg 2012; 36:2722-9.

8. Suwa, Joshi M, Poynter L, et al. Obese patients and robotic colorec-
tal surgery: systematic review and meta-analysis. BJS Open 2020;
4(6):1042-53.

9. Bardou M, Barkun AN, Martel M. Obesity and colorectal cancer. Gut
2013; 62:933-47.

10. Kim CW, Kim CH, Baik SH. Outcomes of robotic-assisted colorectal
surgery compared with laparoscopic and open surgery: a systematic
review. ] Gastrointest Surg 2014; 18:816-30.

11. Pigazzi A, Luca F, Patriti A, et al. Multicentric study on robotic tumor-
specific mesorectal excision for the treatment of rectal cancer. Ann
Surg Oncol 2010; 17:1614-20.

12. Hellan M, Anderson C, Ellenhorn JDI, et al. Short-term outcomes
after robotic-assisted total mesorectal excision for rectal cancer. Ann
Surg Oncol 2007; 14:3168-73.

13. Spinoglio G, Summa M, Priora E, et al. Robotic colorectal surgery:
first 50 cases experience. Dis Colon Rectum 2008; 51:1627-32.

14. Sawada H, Egi H, Hattori M, et al. Initial experiences of robotic ver-
sus conventional laparoscopic surgery for colorectal cancer, focusing

on short-term outcomes: a matched case-control study. World J Surg

Folia Medica | 2022 | Vol. 64 | No. 3

391



G. Kostov et al.

Oncol 2015; 13:103. 16. Zaghloul AS, Mahmoud AM. Preliminary results of robotic colorec-
15. Aly EH. Robotic colorectal surgery: summary of the current evi- tal surgery at the National Cancer Institute, Cairo University. ] Egypt
dence. Int J Colorectal Dis 2014; 29:1-8. Natl Canc Inst 2016; 28(3):169-74.

PoGoT-accuCcTUpPOBaHHAsA KOJIOPeKTa/ibHasA Xupyprus —
nepBble pe3ysibTaThbl

Ianyo Kocros'?, Mnapen Jloitkos>, Pocen JJumos!2

! Kagpedpa cneyuanuszuposantoii xupypeuu, Paxynvmem meduyunol, Meduyurckuii ynusepcumem - I1noedus, Ilnosous, Boneapus
2 Omoenenue cneyuanusuposanoti xupypeuu, YMBAJI ,Kacnena®; IInosous, Bonzapust

3 Kagpedpa yponozuu u 06useii meduyunol, Meduyurcxuil ynusepcumem - Ilnoeous, Ilnosdus, Boneapus

Aapec ans koppecnoHgeHunn: Tarnyo Kocros, Otaenenve cnenyanusuposannoit xupyprun, YMBAJI ,,Kacnena®, yn. ,,Codusa® Ne 64, ITnosgus, Born-
rapust; Email: caspela@abv.bg; Tern.: +359 895 762 972

[Aata nonyyenus: 1 mornst 2021 ¢ [lata npuemku: 2 asrycra 2021 ¢ flata ny6nukauum: 30 mons 2022

O6pasel, uuTMpoBaHus: Kostov G, Doykov M, Dimov R. Robotic assisted colorectal surgery - initial results. Folia Med (Plovdiv)
2022;64(3):388-392. doi: 10.3897/folmed.64.70942.

Pe3tome

BBefieHne: MyHuMHBa3sNBHAA IPOLEAypa B KOMOPEKTANbHOM XMPYPIMyU CTajla aabTePHATUBOI TpajuLoHHoi xupyprun. Komo-
peKTa/ibHasA XUPYPIUA 3HAYMTETbHO M3MEHM/IACh C MOMEHTA IOAB/IEHNA aBTOMATUIECKUX CTeIIEPHBIX YCTPOJCTB, a 3aTeM U MUHM-
MajIbHO MHBa3MBHOTO Hoaxofa. CreyIomyit IOTM4ecKyii Iar — po60T-acCUCTUPOBaHHASA XUPYPIuA OblIa pa3paboTaHa, YTOOBI YEOB-
JIETBOPUTD IIOTPEOHOCTU XMPYProB B 06/IACTU KOJIOPEKTANBHOI XMPYPIUM U TIPEJIOKNUTD MallieHTaM HOBBIiT ¥ 60/Iee 6e30IacHbIi
MeTof. JlokasaTenbCTBa IPEUMYIIECTB €r0 VCIIO/Ib30BAaHMA B 9TON 06/1aCTU KaXKyTCS MHOTOO0eIaIOIIVIMM.

Liensb: Lenblo aToro uccienosanus 6bIIO IPOaHATN3NPOBATD U HOEMTUTHCA HALMMIY TIepBOHAYa/IbHBIMI pe3y/IbTaTaMy poboT-accu-
CTVPOBAHHOM KOIOPEKTATbHOI XMPYPTUU U CPABHUTD VX C TUTEPATYPHBIMM JAHHBIMIL.

Matepuanbl 1 MeToAbl: Boito npoBefeHO peTpOCHEKTVBHOE JICCIENOBaHMe CeMV NMAlMEHTOB C KOJMOPEKTATbHBIM PAaKoM, IIPOO-
[IepUPOBAHHBIX C IIOMOLIBI0 POOOTU3MPOBAHHOI TEXHUKM B TeUeHNe TPEX MecslleB B Hada/lbHOI (ase mpolecca o6ydenns. beimu
IIpOAHaM3MPOBAHBI Y ONMCAHbI [I0JI, BO3PACT, AMArHO3 ¥ MOKa3aHMUA K OIepallyy, TUI BBIIIOJTHEHHOM ONepaliy, BpeMs OIlepaluu,
KOHBepCHsI, KPOBOTeUEHe, IIOC/IeOlepalIOHHbIe OC/IOKHeHN 11 IpebbiBaHNe B 60/IbHILIE. BB IpoBenéH 0630p MUTepaTyphl O poIn
PO6OTM3MPOBAHHOM XUPYPIUM IIPY KOTIOPEKTAaTbHOM pakKe.

Pesynbtathl: [IpooneprpoBaHo 7 MAIMEHTOB, 5 MYXUMH U 2 >KeHIIVHBI, CPEHUI BO3PACT KOTOPBIX COCTABIAN 68.2 rofa. Beimonne-
HBI CIEIYIONINE OTIEPALIVN: IEBOCTOPOHHSAA TEMUKONISKTOMISA C IEPBUYHBIM aHACTOMO30M, HU3KAsA IePEIHAA PE3EKIN, T€BOCTOPOH-
HsA TEMUKONISKTOMIUSA, PE3eKIMA CUTMOBUHONM KuInKy. CpelHee BpeMs Ollepalliy y CEMM MAIlMeHTOB COCTaBMU/IO 4 yaca 06 MUHYT,
BpeMs IpeObIBaHNMsA Ha KOHCOMN 2 yaca 50 MUHYT, CpefiHNit 00béM KpoBoTedeHnsa 192 w1 Hu ogHOMY 13 nanyeHToB He moTpedoBa-
JIach KOHBEPCI, a IpeObIBaHIe B CTALIOHAPE COCTABUIO 7 [JHEIL.

3akntoueHne: HecMoTpst Ha COKpallleHue Cepiy CIydaeB, TepBOHAYa/IbHbIe Pe3y/IbTaThl HAIIETO IpoLiecca 00y e st po6OT-acCUCT-
pOBaHHOﬁ[ KOHOpeKTaHbHOﬁ[ XI/IpypI‘I/II/I OTHOCATCA K I[TapaMeTpaM, yCTaHOBTIeHHbIM B Me}lMHMHCKOﬁ[ JIMTepaType.

KnwoueBble cnoBa

KOJIOpeKTa/IbHasl XUPYPIus, pOOOT-aCCUCTHPOBAHHAsI XUPYPIMUecKas cucTeMa ,,da Vinci®, po6oTusupoBaHHas KOIOpeKTaIbHasA X1-
pyprud
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