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ABSTRACT

Background and Objectives: Obesity is increasing as a
comorbid condition for patients requiring surgery for Crohn’s
disease. Minimally invasive colectomy is ideal for a patient
with combinedobesity andCrohn’s disease.However laparo-
scopic colon resection is associated with high operative con-
version rates in these cases.Data examining the use of robotic
surgery in the obese patientwithCrohn’s disease is sparse.

Methods: We examined the feasibility and outcomes of
performing a minimally invasive colectomy using the Da
Vinci robot in a prospective case series of morbidly obese
patients with ileal Crohn’s disease.

Results: A robotic ileocolectomy was performed in four
morbidly obese patients with Crohn’s disease. There
were no operative conversions or complications with a
median length of stay of 3 days.

Conclusion: A robotic approach is a promising mini-
mally invasive surgical alternative to laparoscopic surgery
for these complex patients.

Key Words: Robotic ileocecectomy, Crohn’s disease,
obesity.

INTRODUCTION
Laparoscopic ileocolic resection is considered the preferred
approach for surgical treatment of select patients with ileal

Crohn’s disease (CD).1,2 Laparoscopic surgery for ileal CD
has also recently been established as a reasonable alterna-
tive to biologics for nonstricturing ileal CD, with similar
quality of life for patients.3 Although CD patients may bene-
fit from a minimally invasive surgical approach, laparo-
scopic surgery is often technically challenging. CD patients
may have inflammation, fistulas, abscess, adhesions, and
obesity that limit completion of the surgery laparoscopically.
Consequently, laparoscopic resection of CD is associated
with high rates (up to 40%) of operative conversion (OC)
and increased complications, prolonged hospitalization, and
increased mortality.4,5

Of all patients undergoing surgery for inflammatory
bowel disease, those with CD or obesity have the highest
risk of OC.6 Despite evidence that obese patients benefit
from minimally invasive intestinal surgery,7 a recent
nationwide study of NSQIP hospitals revealed that this
approach is underutilized for surgical treatment in CD.8

Of 1917 ileocolic resections for CD, only 644 (34%) were
performed laparoscopically. In this study, 16% of patients
undergoing surgery for CD were obese (BMI> 30) with
only 30% of these cases performed laparoscopically com-
pared to 70% performed via an open approach.8

This present case series describes the surgical outcomes
of four morbidly obese patients (BMI� 35) with ileocolic
CD. We hypothesized that a low operative conversion
rate could be achieved using a robotic approach since
robotic colon surgery has a lower OC compared to laparo-
scopic colon surgery in general.9

OPERATIVE TECHNIQUE

The Da Vinci Si robot (Intuitive Surgical, Sunnyvale, CA)
was used in three cases and the Da Vinci Xi robot used in
one case. Four robotic ports and two assistant ports were
placed on the left side of the abdomen in all cases. The
monopolar scissors was used for lysis of adhesions and
the vessel sealer used to divide the mesentery of the ileum
and right colon. The robotic stapler (3.5 mm staple loads)
was used to divide the ileum (5 centimeters proximal to
the ileocecal valve) and the ascending colon just distal
to the cecum. The proximal ileum was then anastomosed
to the distal ascending colon as previously described with
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a completely stapled side–side anastomosis.10 After com-
pleting the anastomosis, the common channel is closed
initially with sutures and then with staples to ensure full
thickness closure.10 The blood supply of the anastomosis
was examined by injecting 3 milliliters of indocyanine
green (ICG) intravenously and by inspecting the anasto-
mosis under firefly luminescence. The specimen was
removed with an Alexis wound protector (Applied
Medical, Santa Margarita, CA).

Case 1

35-Year–old female presented with a 1-year history of ileal
Crohn’s disease with persistent upper abdominal post-
prandial pain despite treatment with 5-ASA medications
and Humira. She had been hospitalized for small bowel
obstruction (SBO) several months prior that was partially
resolved with steroid treatments. Her BMI was 41.3 and
the right lower quadrant of her abdomen was tender to
palpation without rebound. C-reactive protein (CRP) was
5.4mg/liter, an adalimumab level of 4.8mg/ml, and an
erythrocyte sedimentation rate (ESR) of 3mm/hour.
Colonoscopy revealed inflammation of the rectum and
ileocecal valve. A magnetic resonance enterography
(MRE) revealed terminal ileal inflammation but no evi-
dence of stricture. She underwent a robotic ileocolectomy
with ICA for failure to respond to biologic therapy. The
operative time (OT) was 291minutes and estimated blood
loss (EBL) of 50ml. She was discharged on postoperative
day 3 with complete return of gastrointestinal function
and tolerating a solid diet. Pathology revealed a 12-cm
segment of ileum with transmural inflammation and a 6-
cm fibrotic stricture. She had no 30-day postoperative
complications and four months following surgery, she
was well but having diarrhea that responded to fiber and
Imodium.

Case 2

37-Year–old female presented with abdominal pain, hem-
atochezia, and diarrhea with a family history of a first
degree relative with colorectal cancer. On physical exami-
nation, she was obese with a BMI of 41.9 and abdominal
tenderness with a palpable mass. The hemoglobin was
13.2 g/dl, CRP 11.2mg/liter, and ESR of 31mm/hour.
Colonoscopy showed an inflammatory mass at the ileoce-
cal valve. Biopsies revealed nonspecific inflammation.
CT-enterography showed inflammation of a long segment
of terminal ileum. A robotic ileocolectomy was performed
for definitive diagnosis. OT was 389minutes and EBL of
200ml. She was discharged on the third postoperative day

with complete return of gastrointestinal function consum-
ing solid food. Pathology revealed a 10-cm segment of il-
eum with ulcers and transmural inflammation with a
benign stricture. She had no perioperative complications
but developed abdominal pain and diarrhea three months
later. Colonoscopy revealed recurrent Crohn’s disease
with ulceration of the ileum and colon with no strictures
and was treated with Humira.

Case 3

48-Year–old female with a 20-year history of ileal Crohn’s
disease presented with recurrent upper abdominal pain,
vomiting, and explosive diarrhea for three years despite
being treated with sulfasalazine. Colonoscopy showed
stenosis of the ileocecal valve and ileal inflammation. One
month post-colonoscopy, she was hospitalized for an
SBO treated with intravenous (I.V.) steroids. Subsequently,
Humira was begun and steroids tapered. Her symptoms
persisted for over 6months and she was readmitted with
recurrent SBO. This exacerbation was treated with I.V. ste-
roids. Repeat colonoscopy was performed with balloon di-
lation of the ileocecal valve stenosis but her symptoms
persisted, and she was referred for robotic surgery for
medical failure. She had a BMI of 40.1 with abdominal ten-
derness in the right lower abdomen and a reducible umbil-
ical hernia. MRE showed a long segment of diseased
terminal ileum with associated inflammation and stricture.
A robotic ileocolectomy with ICA with open umbilical her-
nia repair was performed with OT of 370minutes and EBL
of 100ml. Her hospitalization was three days with com-
plete return of GI function and consuming solids.
Pathology showed a 36-cm segment of ileum with inflam-
mation and a 1.3 cm fibrotic stricture. She had no compli-
cations at two months following surgery.

Case 4

62-Year–old female with a 26-year history of Crohn’s disease
of the terminal ileum presented with a 1-year history of
recurrent small bowel obstructions. The patient was treated
with prednisone with partial resolution of symptoms. Her
physical examination revealed a BMI of 35 and abdominal
distention. The patient underwent a CT scan that showed a
persistent small bowel obstruction with a 4-cm ileal stricture
(Figure 1). Prednisone was weaned to a daily dosage of
10mg. She underwent a robotic ileocectomy with an OT of
280minutes and EBL of 100ml. At surgery, the patient had a
fibrotic stricture of the terminal ileum and a persistent small
bowel obstruction. The specimen revealed an ileal stricture
secondary to Crohn’s disease confirmed on final pathology
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(Figure 2). The patient was discharged two days postopera-
tively with no complications at 30days.

DISCUSSION

The incidence of obesity is increasing worldwide. Similarly,
the incidence of Crohn’s disease is increasing worldwide. A
causal relationship between obesity and CD has been postu-
lated.11 Although further work on the causal relationship

remains to be defined, studies have clearly demonstrated an
increase in proportion of Crohn’s patients with obesity.12

The rise in obesity among Crohn’s patients is of great clinical
significance to surgeons as roughly 75% of Crohn’s patients
require surgery during their lifetimes and increasing BMI
has been shown to increase the risk of operative conversion
during a minimally invasive laparoscopic operation.6

Unfortunately, patients with combined morbid obesity and
CD are often excluded from minimally invasive surgery
even though this subgroup of patients may benefit the great-
est from a minimally invasive approach.7, 8

Although obesity is a risk factor for operative conversion
in laparoscopic colon surgery, studies have indicated that
BMI is not a predictor for OC in robotic colon surgery.9

The role of robotic surgery for morbidly obese patients
with CD has not been previously examined. Our series
describes four morbidly obese patients with ileocolic CD
who underwent successful minimally invasive operations
using a robotic approach. All four patients did well with a
short hospitalization of 2–3 days and no 30-day postoper-
ative complications. Our series suggests that the robotic
platform can be used consistently to achieve a successful
minimally invasive operation compared to laparoscopic
resection of obese patients with ileal CD.

The robotic approach has multiple advantages compared
to laparoscopic surgery that enabled consistent success in
this series. Adhesions that are common with CD are much
more easily dissected with the robotic platform with ster-
eoscopic 3-D vision and sharp dissection using the
monopolar scissors. The thickened mesentery adjacent to

Figure 1. CT-enterography shows isolated Crohn’s ileal stric-
ture with persistent small bowel obstruction.

Figure 3. Division of the ileal mesentery close to the bowel wall
with the vessel sealer. Themesentery is markedly thickened.

Figure 2. Ileocecal specimen with ileal stricture and creeping
fat characteristic of Crohn’s disease.
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the bowel can be divided with high fidelity using the ves-
sel sealer (Figure 3) with cauterization of the distal ileo-
colic pedicle multiple times prior to division. Additionally,
the enhanced optics, ability for intracorporeal suturing, fi-
delity of the “smart” stapler platform, and use of firefly lu-
minescence likely contribute to our ability in performing
consistent successful intracorporeal anastomosis with no
leaks.10 The results achieved also seem to be generaliz-
able to both Si and Xi robotic platforms with the main dif-
ference being port placement in an arc fashion versus a
linear fashion, respectively, with a minimal spread of 8 cm
between ports. The lack of any venous thromboembolism
events is likely attributed to a 28-day regimen of postoper-
ative low molecular weight heparin.

The potential limitations of this series include its retro-
spective design, small sample size, and the significant
robotic experience of the surgeon prior to performing this
case series. This present case series examining robotic
surgery in a select cohort of morbidly obese patients with
ileocolic CD, who are often denied a minimally invasive
operation, extends previous observations of other investi-
gators that have shown great promise for the robotic plat-
form for nonobese patients with CD.13–15 Future larger
series and formal clinical trials evaluating the role of
robotic surgery in morbidly obese patients with ileocolic
Crohn’s disease are warranted to determine the best surgi-
cal approach for these challenging patients.
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