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Abstract
Objective: Patients with Crohn's disease (CD) are at risk for Short Bowel Syndrome (SBS). Our aim was to
determine the effect of initial site of disease on outcome in patients with CD developing SBS.
Methods: We reviewed the outcome of 87 adult CD patients with SBS. Thirty-eight (44%) had initial ileocolonic
disease, 27(31%) had colonic disease and 22(25%) had small intestinal disease.
Results: Compared to patients with small intestinal and ileocolonic disease, patients with initial colonic disease
were more likely to have a total colectomy (85% vs 32% and 37%, p<.05) and have an ostomy (89% vs 37% and
34%, p<.05). Intestinal remnant length was similar. Intestinal remnant length was the only predictor of need for longterm(>1year) Parenteral Nutrition (PN) (p<0.0001). CD site at presentation was not significant on multivariate
analysis (p=0.40).
Conclusion: Patients with CD with colon as the initial site of disease who develop SBS have different anatomic
characteristics. However, initial site of disease is not an independent predictor of need for long-term PN.

Keywords: Crohn’s disease; Short bowel syndrome; Intestinal
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Introduction

Intestinal anatomy as described by Messing [7]: Type 1 (end
jejunostomy), Type 2 (Jejunocolic anastomosis) and Type 3
(Jejunoileocolic anastomosis). Records were reviewed to determine the
time and site of initial presentation, time to development of SBS,
treatment of SBS and outcome. Patients were followed for a minimum
of 12 months.

Patients with Crohn's disease (CD) are at risk for development of
Short Bowel Syndrome (SBS). Up to 80% of patients with Crohn's
disease will require at least one intestinal resection during the course of
the disease. They frequently require multiple surgical interventions for
recurrence or complications of surgical therapy. Outcome of CD is
related to several factors, including age at onset, nature of disease, and
initial site of disease [1-5]. In a previous study of SBS and CD, we
found that initial site of disease influenced intestinal remnant length
and frequency of ostomy formation [6]. The aim of the present study
was to determine the effect of initial site of disease on outcome in a
larger cohort of patients with CD developing SBS.

Descriptive statistics included counts and percentages for
categorical data and means, standard deviations (SDs), medians,
minimums and maximums for continuous data. Fisher's exact test was
used to look at associations between categorical variables. Analysis of
variance (ANOVA) was used to compare continuous data between the
three groups. The Cochran Armitage test for trend was used to
evaluate a linear trend between remnant and PN >1 year. Multiple
logistic regression was used to assess predictors of PN>1. A p-value <
0.05 was considered statistically significant.

Methods

Results

We reviewed the records of 530 patients with SBS evaluated at the
University of Nebraska Medical Center between 1982 and 2014.
Eighty-seven patients (16%) had CD. There were 48 women and 39
men ranging in age from 23 to 76 years. SBS was defined as an
intestinal remnant less than 180 cm with associated malabsorption
requiring specialized enteral or parenteral nutrition. Intestinal length
was determined by operative reports when documented or radiologic
studies at initial presentation. CD was diagnosed by standard clinical,
radiographic, endoscopic and pathologic criteria.
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The three groups were similar with respect to gender (Table 1). Age
at diagnosis of Crohn’s disease, time interval to SBS and age at SBS
were also similar. There were no significant differences in number of
previous resections, history of stricturoplasty or use of biologic
therapy. Only 9% of all patients had undergone stricturoplasty for
management of Crohn’s disease. Intestinal remnant length was similar
in the three groups (p=0.14) (Table 2). Patients with colonic disease
were more likely to have a total colectomy, have an ostomy, and have
Type 1 anatomy compared to patients with ileocolonic and small
intestinal disease (p<0.05).
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Number

Ileocolonic

Colonic

Small
Intestine

Total

38

27

22

87

Number

Gender

Colonic

Small
intestine

Total

38

27

22

87

Small intestine remnant length (cm)

Female

22 (58%)

Male
Age at
(years)

Ileocolonic

16 (42%)
Crohn’s 26.4 (14-75)

15 (56%)

11 (50%)

48 (55%)

12 (44%)

11 (50%)

39 (45%)

26.3 (8-69)

23.6 (8-45)

25.6 (8-75)

<60

8 (21%)

1 (4%)

5 (23%)

14 (16%)

60-120

11 (29%)

6 (22%)

7 (32%)

24 (28%)

>120

19 (50%)

20 (74%)

10 (45%)

49 (56%)

Yes

24 (63%)

4 (15%)

15 (68%)

43 (49%)

None

14 (37%)

23 (85%)*

7 (32%)

44 (51%)

Yes

13 (34%)

24 (89%)

8 (37%)

45 (52%)

No

25 (66%)

3 (11%)*

14 (64%)

42 (48%)

I

14 (37%)

22 (81%)*

7 (32%)

43 (49%)

II

19 (50%)

5 (19%)*

13 (59%)

37 (43%)

III

5 (13%)

0 (0%)

2 (9%)

7 (8%)

Colon remnant

Interval Crohn’s to 16.5 (1-45)
SBS (years)

17.6 (2-36)

20.1 (2-36)

17.7 (1-45)

Age at SBS (years)

43.1 (24-76)

44.3 (23-71)

43.8 (23-57)

43.6 (23-76)

4.6+2.8

4.0+1.3

4.2+2.3

4.3+2.3

<4

28 (74%)

19 (70%)

13 (59%)

60 (69%)

>4

10 (26%)

8 (30%)

9 (41%)

27 (31%)

Ostomy

mean (range)
Previous resections
Mean
Anatomy type

Stricturoplasty
Yes

3 (8%)

1 (4%)

4 (18%)

8 (9%)

No

35 (92%)

26 (96%)

18 (82%)

79 (91%)

Yes

22 (58%)

9 (33%)

7 (32%)

38 (44%)

No

16 (42%)

18 (67%)

15 (68%)

49 (56%)

Biologic therapy

Table 2: Intestinal Anatomy. *p<0.05 vs ileocolonic and small intestine.
There were no differences in the use of operations to treat SBS
(Table 3). Five patients underwent intestinal transplantation. Length of
follow up and mortality rates were also similar.

Table 1: Patient Demographics. SBS: Short Bowel Syndrome.
Ileocolonic

Colonic

Small intestine

Total

38

27

22

87

No PN

15 (39%)

14 (52%)

7 (32%)

36 (41%)

PN<1 year

6 (16%)

6 (22%)

2 (9%)

14 (16%)

PN>1 year

17 (45%)

7 (26%)

13 (59%)

37 (43%)

Stricturoplasty

1

2

2

5

Close ostomy

2

2

1

5

Reversed segment

2

1

0

3

Intestinal lengthening

1

0

1

2

Intestinal transplantation

2

2

1

5

Total

8 (21%)

7 (26%)

5 (23%)

20 (23%)

Follow up (months)

70+74

46+54

41+43

55+62

0.14

8 (21%)

2 (7%)

4 (18%)

14 (16%)

0.36

Number

P- Value

Nutrition support
0.22

Operation for SBS
0.95

Died
Yes

Table 3: Nutritional outcome (PN: Parenteral Nutrition; SBS: Short Bowel Syndrome).
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The only significant predictor of PN>1 year was remnant length
(p<0.0001). Doing a test for trend it appears that as the remnant
increases, the proportion of patients with PN>1 year decreases
(p<0.0001). Site of CD at presentation trends towards significance
(p=0.06). In multivariate logistic regression, site of CD at presentation
was not a significant predictor of PN>1 year after adjusting for
remnant length (p=0.40). Remnant length is a statistically significant
predictor of PN>1 year after adjusting for site of CD at presentation
(p=0.0001; odds ratio=0.14, 95%CI: 0.06-0.33). Increasing remnant
length is associated with decreased odds of PN>1 year after adjusting
for CD at presentation (Table 4).
PN>1 year

PN<1 year or none

P value

Female

22 (59%)

26 (52%)

0.52

Male

15 (41%)

24 (48%)

<4

22 (59%)

38 (76%)

>4

15 (41%)

12 (24%)

<60

12 (32%)

2 (4%)

60-120

17 (46%)

7 (14%)

>120

8 (22%)

41 (82%)

Yes

23 (62%)

22 (44%)

No

14 (38%)

28 (56%)

Gender

Previous resections
0.11

Small intestine remnant
<0.0001

Ostomy
0.08

Colon remnant
Yes

18 (49%)

25 (50%)

No

19 (51%)

25 (50%)

1.00

Anatomy type
I

21 (57%)

22 (44%)

II

14 (38%)

23 (46%)

III

2 (5%)

5 (10%)

Small intestine

13 (35%)

9 (18%)

Ileocolonic Colonic

17 (46%)

21 (42%)

7 (19%)

20 (40%)

0.48

Site of initial disease
0.06

Table 4: Risk of long-term PN (PN: Parenteral Nutrition).
There was no correlation between age at diagnosis of Crohn’s
disease (24+11 vs 27+14), age at diagnosis of SBS (42+9 vs 45+12), and
interval between diagnosis of CD to SBS (18+9 vs 18+10) and need for
long-term PN.

Discussion
Despite the high rate of resection and recurrent disease, SBS
remains uncommon in CD. The risk of developing SBS in patients with
CD is approximately 1- 10% [3, 8-11]. Important risk factors for
developing SBS that have been identified are penetrative type,
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intestinal remnant length, total colectomy, ostomy creation and
severity of disease [9, 11]. Whether initial site of disease is also an
important factor leading to SBS or affecting nutritional outcome has
not been clearly established.
In the present study, initial site of disease was not an independent
predictor of the need for long-term PN. Intestinal remnant length was
the important factor. While there was a tendency found on univariate
analysis, multivariate analysis accounting for intestinal remnant length
found no significant association with initial site of CD. However, there
were anatomic differences among the groups, particularly for patients
with initial Crohn's colitis.
We do not know the total pool of patients with CD leading to SBS in
our study since most patients are referred for SBS management. Thus,
we cannot comment on whether site of initial CD affects the incidence
of SBS. Forty-four percent of our SBS patients had initial ileocolonic
disease, 31% colonic disease and 25% small intestinal disease. Uchino
et al [9] reported that 24 (3%) of 721 patients undergoing resection for
CD developed SBS. Twenty-two (92%) had initial ileocolonic disease
and two (8%) had ileitis. Overall, 60% of patients undergoing resection
for Crohn's had ileocolitis. While ileocolitis was a risk factor for SBS on
univariate analysis, it was not an independent factor on multivariate
analysis. Elriz et al. [11] reviewed 38 patients with SBS requiring PN
related to CD. They found initial ileocolonic disease in 71%, small
intestine in 18% and colonic disease in 11%. They suggested that initial
small intestinal length and severity of disease were the main risk
factors but site of initial disease was not evaluated. Sampietro et al. [10]
reported only two (.5%) patients developing SBS among 393 patients
undergoing conservative surgical therapy out of 502 patients with
small intestinal Crohn's disease. Procedures were equally divided
between minimal intestinal resection and Crohn's disease.
Site of initial disease might affect the development of SBS via several
factors. Site of disease may influence risk of recurrent disease, need for
surgical intervention, and resultant intestinal anatomy. Site of disease
might also alter choice of medical and surgical therapy.
Location of initial disease was not found to be a risk factor for
postoperative recurrence in a recent review [12]. In a Swedish
population study, there appears to be rising cumulative risk of
recurrence for small intestinal disease from approximately 30% at five
years, 50% at 10 years and 60% at 15 years [13]. The cumulative risk of
recurrence for ileocolonic disease was similar (30%, 50%, and 55% at 5,
10, and 15 years) [12]. The recurrence rate for colonic disease was 20%
at five years and 35% at 10 years. A Mayo Clinic study found no
difference for risk of recurrence based on site of disease [14]. An
Italian referral center study found no difference in recurrence rates
with intestinal (13%), ileocolonic (8%) or colonic disease (24%) [15].
However, Onali et al. [16] found a lower risk of symptomatic
recurrence in patients with ileocolonic resection versus other
resections (37% vs 100%).
We found that the mean time interval to development of SBS was 16
to 20 years and was similar regardless of initial site of disease.
However, this interval ranged from one to 45 years. Elriz et al. [11] also
found a median time from CD to SBS of 15 years. While the incidence
of SBS remained stable over time, they found a shorter time to SBS
over the period of their study. These findings suggest that the time
courses of resections are similar. The proportion of patients
undergoing more than four resections prior to SBS was also similar.
Elriz et al. [11] found that the median number of resections leading to
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SBS was three. Uchino et al. [9] reported that a history of more than
three resections was a risk factor for PN.

5.

We did confirm that initial site of disease influences intestinal
anatomy. Our patients with initial colonic disease were more likely to
have total colectomy, an ostomy, and type 1 anatomy. However, the
number of resections leading to SBS and intestinal remnant length
were similar in the three groups.

6.

In the present study, the use of stricturoplasty and biologic therapy
for management of CD prior to SBS was similar in the three sites of
initial disease. While the use of biologics in the ileocolonic group
approached statistical significance we do not have other information
about disease severity. Thus we cannot make conclusions related to
severity of disease in these patient populations. Uchino et al. [9] found
that previous biologic therapy and use of stricturoplasty did not affect
use of PN.
Elriz et al. [11] reported that one half of their SBS patients
underwent rehabilitative surgical procedures. Only one fourth of our
patients underwent these procedures, including 5% who underwent
intestinal transplantation. Abu-Elmagd et al. [17] reported that 10% of
intestinal transplants in adults were related to Crohn's disease. Crohn's
disease recurrence had no impact on graft function. Initial site of
disease is not a commonly recognized risk factor in the need for
intestinal transplantation for Crohn's disease [18].

Conclusion
In summary, initial site of CD does influence certain anatomic
characteristics of SBS patients. Patients with initial Crohn's colitis are
more likely to have had a total colectomy, ostomy creation and type 1
anatomy. However, initial site of CD is not an independent predictor of
the need for long-term PN.

References
1.
2.
3.
4.

Bernell O, Lapidus A, Hellers G (2000) Risk factors for surgery and
postoperative recurrence in Crohn's disease. Ann Surg 231: 38-45.
Polito JM, Childs B, Mellits ED, Tokayer AZ, Harris ML, et al. (1996)
Crohn's disease: influence of age at diagnosis on site and clinical type of
disease. Gastroenterology 111: 580-586.
Yamamoto T, Allan RN, Keighley MR (2001) Long-term outcome of
surgical management for diffuse jejunoileal Crohn's disease. Surgery 129:
96-102.
Chardavoyne R, Flint GW, Pollack S, Wise L (1986) Factors affecting
recurrence following resection for Crohn's disease. Dis Colon Rectum 29:
495-502.

J Inflam Bowel Dis & Disord, an open access journal

7.

8.
9.
10.

11.

12.
13.
14.
15.
16.

17.
18.

Agwunobi AO, Carlson GL, Anderson ID, Irving MH, Scott NA (2001)
Mechanisms of intestinal failure in Crohn's disease. Dis Colon Rectum
44: 1834-1837.
Thompson JS, Iyer KR, DiBaise JK, Young RL, Brown CR, et al. (2003)
Short bowel syndrome and Crohn's disease. J Gastrointest Surg 7:
1069-1072.
Messing B, Crenn P, Beau P, Boutron- Ruault MC, Rambaud JC, et al.
(1999) Long term survival and parenteral nutrition dependence in adult
patients with the short bowel syndrome. Gastroenterology 117:
1043-1050.
Dietz DW, Fazio VW, Laureti S, Strong SA, Hull TL, et al. (2002)
Strictureplasty in diffuse Crohn's jejunoileitis: safe and durable. Dis
Colon Rectum 45: 764-770.
Uchino M, Ikeuchi H, Bando T, Matsuoka H, Takahashi Y, et al. (2012)
Risk factors for short bowel syndrome in patients with Crohn's disease.
Surg Today 42: 447-452.
Sampietro GM, Corsi F, Maconi G, Ardizzone S, Frontali A, et al. (2009)
Prospective study of long-term results and prognostic factors after
conservative surgery for small bowel Crohn’s disease. Clin Gastroenterol
Hepatol 7: 183-191.
Elriz K, Palascak-Juif V, Joly F, Seguy D, Beau P, et al. (2011) Crohn’s
disease patients with chronic intestinal failure receiving long-term
parenteral nutrition: a cross-national adult study. Aliment Pharmacol
Ther 34: 931-940.
Buisson A, Chevaux JB, Allen PB, Bommelaer G, Peyrin-Biroulet L (2012)
Review article: the natural history of postoperative Crohn's disease
recurrence. Aliment Pharmacol Ther 35: 625-633.
Hellers G (1979) Crohn's disease in Stockholm county 1955-1974. A
study of epidemiology, results of surgical treatment and long-term
prognosis. Acta Chir Scand Suppl 490: 1-84.
Agrez MV, Valente RM, Pierce W, Melton LJ 3rd, van Heerden JA, et al.
(1982) Surgical history of Crohn's disease in a well-defined population.
Mayo Clin Proc 57: 747-752.
Poggioli G, Laureti S, Selleri S, Brignola C, Grazi GL, et al. (1996) Factors
affecting recurrence in Crohn's disease. Results of a prospective audit. Int
J Colorectal Dis 11: 294-298.
Onali S, Petruzziello C, Calabrese E, Condino G, Zorzi F, et al. (2009)
Frequency, pattern, and risk factors of postoperative recurrence of
Crohn’s disease after resection different from ileo-colonic. J Gastrointest
Surg 13: 246-252.
Abu-Elmagd KM, Kosmach-Park B, Costa G, Zenati M, Martin L, et al.
(2012) Long-term survival, nutritional autonomy, and quality of life after
intestinal and multivisceral transplantation. Ann Surg 256: 494-508.
Gerlach UA, Vrakas G, Reddy S, Baumgart DC, Neuhaus P, et al. (2014)
Chronic intestinal failure after Crohn disease: when to perform
transplantation. JAMA Surg 149: 1060-1066.

Volume 1 • Issue 2 • 112

