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Abstract
The most common localization for intestinal Crohn’s disease (CD) is the terminal 
ileum and ileocecal area. It is estimated that patients with CD have one in four 
chance of undergoing surgery during their life. As surgery in ulcerative colitis 
ultimately cures the disease, in CD, regardless of the extent of bowel removed, the 
risk of disease recurrence is as high as 40%. In elective surgery, management of 
isolated Crohn’s colitis continues to evolve. Depending on the type of surgery 
performed, colonic CD patients often require further medical or surgical therapy 
to prevent or treat recurrence. The elective surgical treatment of colonic CD is 
strictly dependent on the localization of disease, and the choice of the procedure is 
dependent of the extent of colonic involvement and previous resection. The most 
common surgical options in colonic CD are total proctocolectomy (TPC) with 
permanent ileostomy, segmental bowel resection, subtotal colectomy. TPC 
completely removes all colonic and rectal disease and avoids the use of a 
potentially diseased anus. We will review current options for the elective surgical 
treatment of colonic CD, based on the current literature and our own personal 
experience.
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Core Tip: The most common localization for intestinal Crohn’s disease (CD) is the 
terminal ileum and ileocecal area. In elective surgery, management of isolated Crohn’s 
colitis continues to evolve. As surgery in ulcerative colitis ultimately cures the disease, 
in CD, regardless of the extent of bowel removed, the risk of disease recurrence is as 
high as 40%. Depending on the type of surgery performed, colonic CD patients often 
require further medical or surgical therapy to prevent or treat recurrence. The elective 
surgical treatment of colonic CD is strictly dependent on the localization of disease, 
and the choice of the procedure is dependent of the extent of colonic involvement and 
previous resection.
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INTRODUCTION
The most common localization for intestinal Crohn’s disease (CD) is the terminal 
ileum and ileocecal area. CD can involve the entirety of the gastrointestinal tract and 
can be multifocal[1]. Incidence of isolated colonic CD varies from 25% to 60% of all 
comers[2]. In up to 40% of colonic CD, the rectum is spared from inflammation, a 
prerequisite for restoration of intestinal continuity in favorable cases, in contrast with 
ulcerative colitis (UC), where rectal involvement is the norm[2,3]. On the other hand, 
severe perianal fistulizing CD is a contraindication to restorative procedures.

COLONIC CROHN'S DISEASE
Colonic CD has clinical and phenotypical features that are different from the more 
common ileitis (Table 1). Colonic CD without perianal fistulizing involvement is often 
associated with a less aggressive phenotype and lower indication to surgery than ileal 
or ileocolonic CD[1,4]. Extraintestinal symptoms are statistically more frequent in 
colonic CD[5].

It is estimated that patients with CD have one in four chance of undergoing surgery 
during their life, but as surgery in UC ultimately cures the disease, in CD, regardless of 
the extent of bowel removed, the risk of disease recurrence is as high as 40%[6]. 
Depending on the type of surgery performed, colonic CD patients often require further 
medical or surgical therapy to prevent or treat recurrence.

Up to 31% of all colonic CD patients will require an end ileostomy in their lifetime. 
Restoration of intestinal continuity and preservation of adequate function and quality 
of life are of paramount importance.

The indication for operative management of CD include acute disease complications 
(i.e., toxic colitis with or without associated megacolon, hemorrhage, and perforation), 
chronic disease complications, such as neoplasia, growth retardation, and extra-
intestinal manifestations, or failed medical therapy[2]. Failed medical therapy can take 
several forms including unresponsive disease, incomplete response, mediation-related 
complications, and non-compliance with pharmacological therapies.

The surgical treatment of colonic CD is strictly dependent on the localization of 
disease, disease phenotype and patient’s physiologic characteristics. Timing of surgery 
is critical to avoid an urgent operation often associated with postoperative 
complications and a temporary or permanent fecal diversion. The most common post-
operative complications, such as leakage, abscess and peritonitis, occur in 13%-17% of 
all procedures, mostly when carried in emergency setting[7].

Patients suffering intraabdominal septic complications have statistically 
significantly higher 1-, 2-, 5-, and 10-year surgical recurrence rates (25%, 29%, 50%, and 
57%) than patients without such complications (4%, 7%, 19%, and 38%, P = 0.0003)[8].

Patients undergoing emergency surgery for CD are at high risk for surgical site 
infections (SSI), due to severe malnutrition, anemia, immunosuppression secondary to 
medical therapy (especially with steroids) and chronic illness[7,9]. Previous studies have 
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Table 1 Features of ileal/ileocolonic Crohn’s disease, isolated colonic Crohn’s disease, and ulcerative colitis

Characteristics Ileal and ileocolonic CD Isolated colonic CD Ulcerative colitis

Sex Slight female predominance (55%) Female predominance (65%) Equal or slight male predominance

Genetics Crohn’s-associated genotype including 
NOD2/CARD15

Genotype midway between CD and 
UC

UC-associated genotype including 
HLA-DRB1*01:03

Serology ASCA commonly positive; pANCA usually 
negative

ASCA less commonly positive than 
ileal CD; pANCA positive

ASCA usually negative; pANCA 
commonly positive

Mucosa-associated 
microbiota

Marked changes commonly including increased 
proteobacteria (e.g., E. coli) and fusobacteria

Intermediate changes similar to 
ileal/ileocolonic CD but less consistent

Modest changes, including slight 
increase in E. coli

Response to mesalazine No efficacy No efficacy Good efficacy

Response to anti-TNF Good efficacy Good efficacy, probably better than for 
ileal/ileocolonic CD

Good efficacy

Response to exclusive 
enteral nutrition

Good efficacy Probably good efficacy No efficacy

Surgery rate and type Required in majority Required in minority. High failure for 
pouch-anal reconstruction

Required in minority. Low failure 
for pouch-anal reconstruction

CD: Crohn’s disease; ASCA: Anti-Saccharomyces cerevisiae; HLA: Human leucocyte antigen; pANCA: Perinuclear antineutrophil cytoplasmic antibodies; 
TNF: Tumor necrosis factor; UC: Ulcerative colitis.

looked at the efficacy of oral antimicrobial prophylaxis with mechanical preparation 
during inflammatory bowel disease surgery, with a reduction in SSI of 10% when CD 
patients are treated with oral and intravenous antimicrobial prophylaxis[9]. However, 
surgery for Crohn is often complicated by the presence active intraabdominal infection 
and strictures precluding effective bowel preparation. This results in a higher risk of 
SSI in CD patients when compared to other elective colorectal operations[10].

In severe fulminant isolated CD or indeterminate colitis the surgical approach of 
choice is a subtotal colectomy (SC) with end ileostomy. The procedure can often be 
performed laparoscopically and it is usually well tolerated if properly timed. 
Moreover, it leaves a chance to restore the sphincter function.

In elective surgery, management of isolated Crohn’s colitis continues to evolve[11-13]. 
In this article, we will review current options for the elective surgical treatment of 
colonic CD, based on the current literature and our own personal experience.

Accurate preoperative assessment of the disease and patient’s characteristics are 
mandatory, especially in terms of location and natural history of the disease, previous 
resections, current therapy and general medical conditions. Since preoperative anemia, 
such as hemoglobin level of < 10 g/dL, is associated with an increased postoperative 
anastomotic leakage rate, an adequate treatment of anemia is mandatory before 
surgery. Nutrition and drug therapy optimization are advised in the elective setting[7]. 
In presence of abscess or signs of sepsis, surgery should be postponed after 
percutaneous or laparoscopic drainage and antibiotic treatment. Parenteral nutrition is 
also advised and liberally used in these patients.

The elective surgical treatment of colonic CD is strictly dependent on the 
localization of disease, and the choice of the procedure is dependent of the extent of 
colonic involvement and previous resection (Figure 1). The most common surgical 
options in colonic CD are total proctocolectomy (TPC) with permanent ileostomy, 
segmental bowel resection (SBR), SC. TPC completely removes all colonic and rectal 
disease and avoids the use of a potentially diseased anus.

Perianal manifestations are linked to increased progression to complicated colonic 
CD.

The fecal stream plays an important role on the genesis of CD. Fistulizing disease in 
CD has a poor outcome if not properly treated. The fistulas can be treated through 
traditional surgery as seton drainage and long-term antibiotics, but exclusion of anal 
function, even temporary, can help in refractory perianal CD. Most recently the use of 
monoclonal antibodies to tumor necrosis factor alfa has been described to enhance 
healing of fistula, including perianal, in CD and allow to make a safe anastomosis in 
80% of patient primarily treated with resection and terminal ileostomy, while allowing 
the healing of perianal disease when administered preoperatively in a number of 
patients.

In spite of new therapies, severe rectal and perianal involvement remains a 
contraindication to primary anastomosis, due to a high incidence (50%) of 
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Figure 1  Surgical procedures and indications in isolated colonic Crohn’s disease.

complications, such as leakage and refractory complex rectal fistula. Consequently, in 
the presence of perianal or rectal disease and colitis, TPC should be preferred.

Patients with proctocolitis that warrant operative treatment usually require a TPC 
with creation of a permanent ileostomy, especially those persons with colitis whose 
proctitis, anorectal sphincter dysfunction, or anoperineal sepsis is too severe for rectal 
preservation. In patients with CD recurrence in the small bowel after TPC is the lowest 
of all surgical options (around 30%).

TPC with permanent stoma is the safest option to avoid further operations in high-
risk patients. On the other hand, TPC carries significant risks of perineal wound and 
stoma complications[6] and many patients prefer to avoid a permanent stoma. This has 
led to the adoption of sphincter preserving surgical strategies including segmental 
colectomy for limited disease and SC with anastomosis when the rectum is healthy.

SBR for CD colitis may offer improved function and a lower risk of a permanent 
stoma in the short term, but in the long-term recurrence rates as high as 50% (from 
32% to 62% in different series)[6,13-19] can affect the anastomosis and other sites in the 
colon (Table 2). This technique showed an increased risk of postoperative 
complications[6]. Time to recurrence is faster following SBR compared to other surgical 
procedures; these patients require immunosuppressive medications and develop drug 
refractory distal disease.

However, segmental colectomy allows a good colonic function and a perceived 
postoperative quality of life that is the highest of the three procedures.

Indication to SBR are a single colonic CD localization (< 20 cm of macroscopic 
involvement)[20].

Patients with extensive colonic involvement, or multiple segmental involvement, 
relative rectal sparing, and adequate ano-rectal continence are candidates to SC and 
ileo-rectal anastomosis. The recurrence rate for this approach varies from 41% to 74% 
in different series[6,14]. Both SC and SBR are equally effective treatment options for 
colonic CD with limited colonic involvement. Segmental colectomy is associated with 
earlier recurrences than subtotal/total procedure.

It should be emphasized that a recurrence can be treated medically and can take 
place years after the index surgery. Therefore, segmental or SC with ileorectal 
anastomosis allow a reasonable quality of life in young patients for a number of years, 
delaying the need for permanent fecal diversion.

Despite the increasing experience with laparoscopy in CD, one-fifth of selected cases 
still need conversion[12,21,22]. Several conditions, such as recurrent CD with dense 
adhesions, abdominopelvic sepsis, fistulizing CD, inflammatory mass, are at risk of a 
laparotomy, and when the severity of these condition is preoperatively known, a 
primary open approach should be considered. As far as laparoscopic techniques in 
colonic CD, even in high volume centers for Crohn surgery the conversion rates are 
higher than 25%[23]. Laparoscopy is the gold standard for ileocecal resection in CD[12], 
and several studies have demonstrated the superiority of laparoscopy over 
laparotomy in this setting, but the learning curve of colonic CD is steeper[24].
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Table 2 Recurrence after segmental bowel resection and after total colectomy in patients with isolated colonic Crohn’s disease

Ref. Patient/type of surgery Recurrence rate (%)

18 segmental bowel resection 62Longo et al[16], 1988

131 total colectomy 65

36 segmental bowel resection 66Allan et al[15], 1989

63 total colectomy 53

134 segmental bowel resection 49Bernell et al[18], 2001

106 total colectomy 53

31 segmental bowel resection 39Andersson et al[19], 2002

26 total colectomy 46

84 segmental bowel resection 43Martel et al[17], 2002

39 total colectomy 41

55 segmental bowel resection 38.8

49 total colectomy 22.9

Fichera et al[13], 2005

75 total proctocolectomy 9.3

CONCLUSION
In conclusion the surgeon must remember that CD cannot be cured with surgery only. 
Instead, surgery is used in conjunction with maximal medical therapy to treat 
symptoms of the disease and improve the patient's quality of life. Surgical 
interventions should be limited in scope.

The management of isolated CD colitis continues to evolve. A surgical approach 
appears mandatory when the disease is no longer responsive to medical therapies, or 
when the complications of medical therapies become debilitating. Preoperative 
treatment with antibiotics, nutritional support, percutaneous drains, optimization of 
the medical treatment should be considered before colonic resection with a planned 
anastomosis. In CD colitis, a planned surgery avoids an emergency operation and the 
need for ileostomy. SBR were associated with the increased likelihood of developing 
postoperative SSI as opposed to extended colectomies. Segmental resections were 
performed mostly for strictures or fistulae/abscesses in the descending or sigmoid 
colon, and, in addition, more of these procedures were safely completed by an 
anastomosis. Extended colectomies were performed for non-stricturing/non-
penetrating disease and were more often completed by stoma formation.

Elective surgery is strictly dependent on the localization of the disease. The choice of 
procedure is dependent of the extent of colonic involvement and previous resection of 
the small bowel. The presence and extent of proctitis should be taken into account 
especially when planning left-sided resections.

Isolated colonic CD patients tend to have better outcomes if treated in high-volume 
centers, and in the absence of local expertise, patients requiring elective surgery 
should be referred to a specialist unit.
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