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Robotic-assisted resection of proximal jejunal ischemic Robotic-assisted resection of proximal jejunal ischemic 
stricture and intracorporeal robot-sewn anastomosisstricture and intracorporeal robot-sewn anastomosis
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With the advent of robotic surgery as an effective means of minimally invasive surgery in the last decade, 
more and more surgeries are being performed robotically in today’s world. Robotic surgery has several 
advantages over conventional laparoscopic surgery, such as three-dimensional vision with depth 
perception, magnified view, tremor filtration, and, more importantly, degrees of freedom of the 
articulating instruments. While the literature is abundant on robotic cholecystectomy and highly complex 
hepatobiliary surgeries, there is hardly any literature on robotic small bowel resection with intracorporeal 
anastomosis. We present a case of a 50-year-old male patient with a symptomatic proximal jejunal ischemic 
stricture who underwent robotic-assisted resection and robot-sewn intracorporeal anastomosis in two 
layers. He did well in the postoperative period and was discharged on postoperative day 4 with uneventful 
recovery. We hereby discuss the advantages and disadvantages of robotic surgery in such a scenario with a 
review of the literature.
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CASE REPORT

INTRODUCTION

Ischemic stricture is a known complication of chronic mesen-
teric ischemia, often requiring surgical resection in symptomatic 
cases. Minimally invasive surgery, either laparoscopic or robotic, 
has several advantages regarding short-term outcomes such as 
decreased postoperative pain, smaller scar size, early discharge, 
and return to work [1]. Although a laparoscopic or laparoscopic-
assisted approach is routinely utilized for small bowel resection, 
there is limited data on robotic resection owing to cost con-
straints [2]. 

We present a case of symptomatic proximal jejunal ischemic 

stricture who underwent robotic-assisted resection and robot-
sewn intracorporeal anastomosis. The advantages of robotic 
resection, particularly in this case, were the ease of performing a 
high-risk hand-sewn (robot-sewn) anastomosis when there was 
a significant luminal disparity between the proximal and distal 
bowel segments, an edematous and thickened proximal bowel, 
as well as proximity to the duodenojejunal f lexure (DJF), which 
might have warranted a laparotomy with considerable morbidity. 

CASE REPORT

A 50-year-old male patient with no prior comorbidities presented 
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with a 1-day history suggestive of acute intestinal obstruction 
on a background of intermittent colicky upper abdominal pain, 
bilious vomiting, and abdominal distention for the last 8 months. 
Physical examination revealed mild upper abdominal fullness, 
while routine laboratory investigations were within normal 
limits. Contrast-enhanced abdominal computed tomography 
was done, which showed a hypodense thrombus in the proximal 
superior mesenteric artery (SMA), causing 50% to 80% luminal 
occlusion and extending into distal SMA branches with poor 
opacif ication. Long segment (5–6 cm), smooth symmetrical 
circumferential bowel wall thickening was seen involving the 
proximal jejunal loops at the epigastric region, causing signifi-
cant luminal occlusion and inf lammatory stranding with proxi-
mal jejunal loop dilatation. Overall findings were suggestive of 
chronic mesenteric ischemia due to SMA thrombosis and proxi-
mal jejunal ischemic stricture (Fig. 1). He was planned to undergo 
surgery robotically as the patient desired a minimally invasive 
approach. After proper counseling and informed consent, he was 
taken up for surgery. 

The patient was laid supine with the legs split posture. Pneu-
moperitoneum was created through a Veress needle, and an 
8-mm infraumbilical port was placed in the midline. Three other 
8-mm robotic ports were placed under vision, as shown in Fig. 

2. A 12-mm assistant port was placed inferiorly between R1 and 
R2, forming a triangle. The da Vinci Xi Robotic system (Intuitive 
Surgical, Inc., Sunnyvale, CA, USA) was used, and the robot was 
docked from the right side of the patient (Fig. 2). Inf lammatory 
adhesions between the omental and mesentery to the bowel were 
noted, along with significant dilation of the proximal jejunum. 
Careful adhesiolysis was done, and a stricture was noted around 
30 cm distal to the DJF (Fig. 3). Around 5 to 8 cm of bowel was 
resected on either side of the stricture using an Echelon Flex En-
dopath stapler (Ethicon, Inc., Cincinnati, OH, USA) with a blue 
cartridge (triple row). As there was a significant disparity in the 
lumen size of the proximal and distal jejunum, with the proximal 
bowel being edematous and thickened, a side-to-side functional 
end-to-end anastomosis was performed in a two-layer continu-
ous fashion using polydioxanone 3-0 sutures for the outer layer 
and barbed polyglyconate suture (V-loc; Medtronic, Minneapolis, 
MN, USA) 3-0 sutures for the inner layer (Fig. 4). The specimen 
was extracted through a 12-mm assistant port using an endo bag. 
The operating time, including docking time (15 minutes), was 150 
minutes. The postoperative course was uneventful, and he was 
discharged on postoperative day 4. Histopathology confirmed 
ischemic changes in the jejunal mucosa with a stricture. At 4 
months follow-up, the patient is doing well with no complaints.

A B
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Fig. 1.Fig. 1. (A) Abdominal radiograph show-
ing dilated small bowel loops with 
multiple air-fluid levels. (B–D) Axial, coro-
nal, and sagittal sections of contrast-
enhanced abdominal computed tomog-
raphy showing a long segment jejunal 
stricture with proximal dilation.
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DISCUSSION

Surgical resection of an ischemic stricture, causing small bowel 
obstruction, followed by anastomosis is the optimal treatment. 
The small bowel is a mobile organ, and a small midline lapa-
rotomy is usually sufficient in most cases. Minimally invasive 
surgery usually scores over open surgery due to its advantages 
[1], but in cases with dense adhesions, shortened mesentery, and 
proximity to the DJF, open surgery is preferred. This can result 
in a large incision, leading to considerable morbidity in terms of 
pain, delayed bowel movement, and wound-related complica-
tions. Robotic surgery has several advantages over conventional 
laparoscopic surgery in terms of magnified vision with depth 
perception, tremor f iltration, improved dexterity, and wrist 
articulation [1]. All these advantages have translated into bet-
ter surgical outcomes and have allowed the surgeon to perform 
more complex surgeries and reconstructions with technical ease 
and without fatigue [1]. Although the literature is abundant on 
various complex robotic surgeries, there is only one case report 
on robotic jejunal resection in an elective setting and none in an 
emergency setting [2]. A recent position paper on robotic surgery 

in the emergency setting included ten studies, none of which was 
related to the small bowel. It concluded that robotic surgery in 
the emergency setting might be done in highly selected cases, es-
pecially in challenging situations, which are foreseen as a reason 
for conversion to open surgery if operated by laparoscopy [3]. 

Gastrointestinal continuity after resection is restored either in 
stapled or hand-sewn manner. Numerous studies have proved 
that type of technique has no effect on the anastomotic leak rate 
in elective gastrointestinal surgeries [4]. However, in emergency 
gastrointestinal surgery, the intestinal physiology is altered. In 
an emergency setting, the bowel is edematous and friable due to 
one or more factors like an ongoing inf lammatory process, hem-
orrhage, reperfusion injury, or resuscitation f luid. There is also 
often the presence of lumen disparity in the two cut ends of the 
bowel in cases of intestinal obstruction or when the small bowel 
is anastomosed with the large bowel. There might be preexisting 
enteropathy along with comorbid conditions like diabetes, ath-
erosclerosis, and malnutrition, leading to poor or delayed wound 
healing [5,6]. Standard stapling devices are designed for normal 
bowel thickness. Individual staplers have a usual width of 3 mm 
and a length of 3.85 mm. After closing, the staple measures 1.5 
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Fig. 2.Fig. 2. (A) Schematic diagram of port 
position. (B) Port position in the patient 
after docking. (C) Resected jejunal stric-
ture segment. (D) Postoperative image 
of the abdomen showing port scars. R1–
R4, robotic ports; AP, assistant port.
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mm. In an edematous bowel, this closure is dubious, and proper 
tissue sealing is doubtful. It can lead to either the formation of a 
local abscess or the development of a full-thickness breakdown, 
causing an anastomotic leak if edema is severe enough [5].

In a study by the University of Washington Harborview Medi-
cal Center, an analysis of 118 anastomoses in 84 patients, done 
in emergency setting, showed a significant association between 
stapled anastomosis with an anastomotic leak (p = 0.037) [6]. In 
the Western trauma multicenter study of 289 bowel anastomoses 
in 199 patients in emergency trauma patients, seven of the 175 
stapled anastomoses and none of the 114 hand-sewn anastomoses 
had a clinically significant leak requiring reoperation (p = 0.040) 
[7]. Another retrospective review by Farrah et al. [5], consisting 
of 100 hand-sewn (43%) and 133 (57%) stapled anastomoses in 231 
patients, showed higher anastomotic failure rates in the stapling 
group as compared to the hand-sewn group (15% vs. 6.1%, p = 
0.003).

A recent meta-analysis by Naumann et al. [8] showed no dif-
ferences in anastomotic failure rates between hand-sewn and 
stapled techniques. However, the data were at a high risk of 
bias as the majority of the included studies were retrospective 
(five out of seven), with a high level of heterogeneity. In these 

and other non-randomized studies [9], surgeons usually opt for 
hand-sewn techniques in patients with high-risk anastomoses 
(greater disease burden, more bowel edema). The meta-analysis 
concluded that the available evidence is sparse and at a high 
risk of bias, and neither stapling nor hand sewing is justifiably 
favored in emergency laparotomy. Hence, it can be concluded 
that, in the absence of strong evidence favoring stapled anasto-
mosis, surgeons may continue to prefer the hand-sewn technique 
in high-risk and emergency cases due to fear of an anastomotic 
leak. Thus, robot-sewn anastomosis may be the answer in these 
situations, giving the benefit of both hand-sewn and minimally 
invasive techniques and translating into better patient outcomes. 
Further, during robotic surgery, the Cadiere Forceps (Intuitive 
Surgical, Inc.) is particularly useful during manipulation and 
holding of the edematous small bowel. It has a low grasping force 
due to a fenestrated and small size jaw with less traumatic ser-
rations, which leave a minimum closing footprint on the bowel 
after grasping.

However, robotic surgery has its own disadvantages, mainly in 
the form of cost constraints. Robotic or robotic-assisted surgery 
is more expensive than laparoscopy [10]. Factors that contribute 
to a higher economic burden are the cost of purchasing the robot 
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Fig. 3.Fig. 3. (A) Creation of a mesenteric win-
dow for dividing the bowel proximal to 
the stricture. (B) Division of the proximal 
segment using an endo gastrointestinal 
anastomotic (GIA) stapler via the assis-
tant port. (C) Division of the mesentery 
using the harmonic scalpel. (D) Division 
of the distal end using the GIA stapler. 
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by the institution, its maintenance, the cost of disposable items, 
and the longer surgical duration. However, for overall cost-effec-
tiveness, the costs associated with rehabilitation, days out of work 
after surgery, and the impact on quality of life should also be 
included. These parameters are difficult to calculate, and more 
scientific ways of measuring these aspects need to be devised.

In conclusion, robotic small bowel resection and anastomosis 
can be a feasible option, especially with the technical advantages 
of robotic systems in selected cases. Robot-sewn anastomosis rep-
licates hand-sewn anastomosis and can be a good alternative to 
laparoscopic surgery, especially in cases of emergency, edematous 
bowel, significant disparity in the proximal and distal lumen, 
and proximity of the DJF. For it to gain acceptance, further stud-
ies are needed to define specific measures to quantify the equip-
ment benefits to the surgeon and the outcome in patients.
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Fig. 4.Fig. 4. (A) Creation of a jejunal en-
terotomy after completion of the first 
layer of anastomoses (seromuscular). 
(B) Completion of the second layer of 
anastomoses. (C) Completion of the third 
layer of anastomoses. (D) Completion of 
the fourth layer of anastomoses (sero-
muscular). 
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