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21Robotic Surgery for Inflammatory Bowel 
Diseases and Total Colectomy

Graziano Ceccarelli, Fabio Rondelli, Walter Bugiantella, 
Fabio Cianchi, Fausto Catena, and Michele De Rosa

21.1	� Minimally Invasive Surgery for Inflammatory 
Bowel Diseases

Surgery still represents the mainstay of treatment for inflammatory bowel diseases 
(IBD) and over the last decades a minimally invasive approach has been pursued, 
especially for uncomplicated cases. Compared to open surgery, laparoscopy has 
demonstrated better postoperative recovery, less postoperative pain, shorter hospi-
talization and quicker return to bowel function and, above all, prevention of abdom-
inal adhesions, which is of paramount importance in this group of often 
immunocompromised patients potentially requiring repeated surgery [1–3].

For patients affected by chronic ulcerative colitis that is medically refractory or 
presenting with dysplasia or malignancy, the standard surgical procedure is restorative 
proctocolectomy with ileal pouch-anal anastomosis (IPAA). IPAA, described in 1978 
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by A. Parks and J. Nicholls [4], is the best option for patients desiring intestinal continu-
ity. Originally performed using a hand-sewn open approach, the technique was repro-
duced in a minimally invasive fashion with the advent of laparoscopy, although the 
complexity of the operation and the paucity of indications limited its diffusion. Despite 
the often young age of patients undergoing IPAA, there is a high rate (30–40%) of post-
operative complications, such as surgical site infection, ileus, anastomotic leak and 
30-day readmission, even in high-volume centers [5, 6]. The major risk factors are high 
BMI, state of malnutrition and chronic use of steroids/immunosuppressants. Studies 
investigating the outcomes and potential advantages of a minimally invasive approach 
over open surgery have revealed in particular a long-term decreased incidence of adhe-
sive small bowel obstruction [7]. Robotic surgery allows lower conversion rates and its 
use for proctocolectomy and IPAA in ulcerative colitis has demonstrated less intraopera-
tive blood loss and fewer complications [8] and a safe IPAA [9–12].

For Crohn’s disease, which generally requires a limited ileocolic resection, the 
use of the robotic approach showed a quicker restoration of bowel function with 
lower conversion and complication rates, compared to open surgery and laparos-
copy. A hybrid approach was occasionally recommended in cases of disease com-
plicated by abscess or fistula [13]. The use of the robotic approach for stricturoplasty 
has also been reported [14], even though the improved nerve preservation [15] 
makes this technology mostly useful for rectal surgery and in selected cases of reop-
eration, especially in male patients.

The robotic treatment of IBD requires completion of an adequate learning curve 
and training in robotic surgery, as well as extensive experience in open and conven-
tional minimally invasive surgery of IBD [16, 17]. The robotic approach usually 
involves a longer operative time compared to standard laparoscopy, but this aspect 
may be improved by the growing experience and training of the surgical team [18, 
19]. However, comparative studies have been unable to detect any substantial 
advantage of robotic surgery in terms of complications, anastomotic leaks and 
return to normal life.

21.2	� Technical Aspects of Robotic Total Colectomy 
and Proctocolectomy

A total colectomy or total proctocolectomy, with or without IPAA, represents the 
treatment of choice for patients affected by different diseases such as chronic ulcer-
ative colitis, familial adenomatous polyposis, and synchronous colorectal tumors. 
Further indications include reoperations after previous colectomy, selected cases of 
transverse and left splenic flexure colon tumors, toxic megacolon and functional 
disorders such as colonic inertia.

The patient is placed in the supine position with legs apart to allow a lithotomy 
position at the end of the operation (Fig. 21.1). The latest generation da Vinci X or 
Xi platform (Intuitive Surgical Inc., Sunnyvale, CA, USA) allows rotation of the 
cart without robot repositioning, with an easier and quicker multiquadrant proce-
dure [20]. Differently from the previous robotic carts, this model is generally placed 
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Fig. 21.1  Patient and trocar positioning for robotic total colectomy. In the inset, the patient cart 
location for double docking is shown

between the patient’s legs for the whole procedure. Sometimes single docking is 
possible using the recent Xi da Vinci system, otherwise double or even triple dock-
ing is required during the main surgical steps. The rotation of the boom depends on 
the side of the colon to be started on and the operational steps. Four robotic ports 
(placed along a diagonal line as in Fig. 21.1) and one or two laparoscopic accessory 
ports are generally used. With the new da Vinci Xi system, two different boom posi-
tions are required. If we start from the right side, the right colon, transverse colon 
and splenic flexure are mobilized using the same docking with the robotic boom 
rotated to the right side of the patient, who is placed in a Trendelenburg position 
tilted to the left (20°). The second docking requires a rotation of the boom to the left 
side of the patient, who remains in Trendelenburg position but with a slight tilt to the 
right; this docking is used to complete the left colectomy, rectal resection and 
IPAA.  A medial-to-lateral approach for the mesocolic vessels is generally per-
formed. Lymph node harvesting up to the vessel origins as well as complete meso-
colic excision and total mesorectal excision (TME) are reserved for oncologic 
diseases. Rectal resection may be performed using a conventional laparoscopic or 
robotic EndoWrist stapler. The specimen is generally extracted via a 4–5 cm supra-
pubic Pfannenstiel incision (Fig. 21.2) or transanally or by enlarging a paraumbili-
cal incision. A 20-cm ileal J pouch is generally created extracorporeally with 
hand-sewn or stapled technique; a circular 29-mm stapler is used to fashion a trans-
anal end-to-end ileoanal anastomosis. A protective diverting loop ileostomy is gen-
erally placed on the right iliac fossa [21–23].
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Fig. 21.2  (a) Pre-operative planning for trocar positioning. (b) Indocyanine green use for vessel 
identification. (c) Ileal-pouch packaging through Pfannenstiel incision. (d) Specimen of total 
proctocolectomy

21.3	� Literature Review

The application of robotic surgery to IBD, compared to conventional laparoscopy, 
has shown an overall lower rate of conversion to open surgery, a shorter time to 
bowel function recovery especially after ileocolic resection for Crohn’s disease, and 
an overall lower complication rate [17]. The advantages of robotic surgery for TME 
and nerve-sparing rectal resection have been widely demonstrated. When applied to 
proctocolectomy, extended colectomies and IPAA, the robotic approach has resulted 
in less estimated blood loss, fewer complications and lower readmission rates, com-
pared to the laparoscopic approach [8, 15]. Hybrid approaches such as laparoscopic-
open or laparoscopic-robotic have been described that may be useful when 
complications such as abscess, fistula, or phlegmon are present during surgery [13].

In 2016, Moghadamyeghaneh et al. published a series of 26,721 patients, from 
the U.S. Nationwide Inpatient Sample database, who underwent elective total col-
ectomy during the period 2009–2012. Of these, 62.8% had open surgery, while 
37.2% had a minimally invasive approach (9614 laparoscopy, 326 robotic). The 
most common indication was ulcerative colitis (31%). Patients who underwent open 
surgery had significantly higher mortality and morbidity compared to the minimally 
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invasive approach. There was no significant difference in mortality and morbidity 
between the laparoscopic and robotic approaches. The conversion rate in the lapa-
roscopic series was significantly higher than in the robotic approach. Mean hospital 
stay (8 days) was similar for both laparoscopy and robotic surgery and significantly 
lower compared to the 11 days of open surgery. Laparoscopic surgery had signifi-
cantly lower total hospital charges compared to open surgery (p < 0.01), and total 
hospital charges for robotic surgery were significantly higher than for laparoscopic 
surgery, with a mean difference of $15,595 [24].

A systematic review of perioperative outcomes and adverse events in robotic 
colorectal resections for IBD was published by Renshaw et al. in 2018. Of the 
studies evaluated, three were case-matched observational studies, four were 
case series and one was a case report, for a total of 150 patients. No mortality 
was reported; overall complications occurred in 54% of patients, with 20% 
Clavien-Dindo grade III–IV complications. Mean length of hospital stay was 
8.6 days; the conversion rate was 7.3%, and 24.7% of patients treated were read-
mitted. A significantly longer operative time was observed for the robotic pro-
cedure; however, conversion, complication, length of stay and readmission rates 
were similar for the robotic, laparoscopic and open approaches. None of the 
evaluated studies compared cost-effectiveness between the robotic and tradi-
tional approaches [19].

A systematic review by Flynn et  al., including nine studies for a total of 640 
patients treated with three different approaches (170 open, 174 laparoscopic, 286 
robotic) for IPAA, concluded that the procedure can be performed safely, with 
equivalent rates of overall complications, anastomotic leaks and returns to the-
atre [8].

Opoku et al. analyzed, over a period of 4 years (2016–2019), 1067 open, 971 
laparoscopic, and 341 robotic total colectomies with IPAA, where the most frequent 
indications were inflammatory bowel disease (64%), malignancy (18%), and famil-
ial adenomatous polyposis (7%). Overall morbidity was 26.8% for the entire cohort 
with 4% anastomotic leak, 6% reoperation, 21% ileus, and 21% readmission rate. In 
this series none of the techniques was associated with better short-term outcomes, 
including length of stay, overall morbidity, anastomotic leak, 30-day readmissions 
and reoperation. The traditional advantages of the minimally invasive approach 
(either laparoscopy or robotic) were less evident than for other operations, and the 
authors concluded that IPAA is associated with significant postoperative morbidity 
independently from the surgical approach [25].

In a recent paper, Bianchi et  al. reported their personal experience of 16 
consecutive patients treated with robotic total proctocolectomy and IPAA at the 
tertiary care center of Creteil Hospital (Henri Mondor University, France). Fourteen 
over 16 patients were affected by ulcerative colitis. No conversion, no readmission 
and no mortality were reported. Mean hospital stay was 8.2 days. The authors also 
performed a systematic literature review, including 23 retrospective studies with 
736 robotic cases, showing that robotic surgery had a lower conversion rate 
compared to laparoscopy (p  =  0.03), longer operative time (p  =  0.02), and no 
difference in postoperative complications and hospital stay [26].
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21.4	� Conclusions

A growing interest and application of robotic surgery in IBD has been observed in 
the last decade. Challenging procedures, such as stricturoplasty in Crohn’s disease 
or total colectomy or proctocolectomy for ulcerative colitis, may find in robotic 
technology an interesting alternative to conventional laparoscopy. However, high 
costs, longer operative time due to multiple docking and low availability represent 
the most important drawbacks of this technology. The shortage of literature on this 
surgery, which is performed in specialized high-volume centers in selected cases, is 
the reason for the lack of high-grade evidence. The lower conversion rate compared 
to laparoscopy is one of the main advantages reported. The new robotic devices 
have reduced the time required for the docking steps.

Finally, long-term outcomes, such bowel and genitourinary function, incisional 
hernias, quality of life, small bowel obstructions secondary to adhesions, have not 
been adequately investigated in this generally young population. Randomized con-
trolled trials analyzing these outcomes and the cost-effectiveness of robotic surgery 
are needed to confirm the usefulness of this technology.
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Open Access  This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International License (http://creativecommons.org/licenses/
by-nc-nd/4.0/), which permits any noncommercial use, sharing, distribution and reproduction in 
any medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license and indicate if you modified the licensed 
material. You do not have permission under this license to share adapted material derived from this 
chapter or parts of it.

The images or other third party material in this chapter are included in the chapter's Creative 
Commons license, unless indicated otherwise in a credit line to the material. If material is not 
included in the chapter's Creative Commons license and your intended use is not permitted by 
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder.
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