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Abstract
AIM: To determine whether prior appendectomy 
modifies the phenotype and severity of Crohn’s disease. 

METHODS: Appendectomy status and smoking habits 
were specified by direct interview in 2838 patients 
consecutively seen between 1995 and 2004. Occurrence 
of complications and therapeutic needs were reviewed 
retrospectively. Additionally, annual disease activity 
was assessed prospectively between 1995 and 2004 in 
patients who had not had ileocecal resection and of a 
matched control group. 

RESULTS: Compared to 1770 non-appendectomized 
patients, appendectomized patients more than 5 years 
before Crohn’s disease diagnosis (n =716) were more 
often females, smokers, with ileal disease. Cox regression 
showed that prior appendectomy was positively related 
to the risk of intestinal stricture (adjusted hazard ratio, 
1.24; 95% confidence interval, 1.13 to 1.36; P = 0.02) 
and inversely related to the risk of perianal fistulization 
(adjusted hazard ratio, 0.75; 95% confidence interval, 
0.68 to 0.83; P = 0.002). No difference was observed 
between the two groups regarding the therapeutic 
needs, except for an increased risk of surgery in 
appendectomized patients, attributable to the increased 
prevalence of ileal disease. Between 1995 and 2004, 
Crohn’s disease was active during 50% of years in 
appendectomized patients (1 318 out of 2 637 patient-
years) and 51% in non-appendectomized patients (1 454 
out of 2 841 patient-years; NS).

CONCLUSION: Prior appendectomy is associated with 
a more proximal disease and has an increased risk of 
stricture and a lesser risk of anal fistulization. However, 
the severity of the disease is unaffected. 
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INTRODUCTION
Two common environmental factors, cigarette smok-
ing and appendectomy, have been found to play a role in 
inflammatory bowel diseases (IBD). Smoking has a role 
both in disease onset and disease course, and it is well es-
tablished that it has opposite effects on the two diseases, 
beneficial in ulcerative colitis (UC) and deleterious in 
Crohn’s disease[1,2]. Previous appendectomy has a favour-
able effect on UC. Patients who have been appendecto-
mized have a lesser risk of  developing UC. Moreover, 
in the few appendectomized patients who develop UC, 
disease course is less severe, with a decreased need of  
colectomy compared to non-appendectomized patients[3,4]. 
Of  note, the effects of  smoking and appendectomy are 
additive[4]. In Crohn’s disease, the effect of  previous ap-
pendectomy remains debated. Some series reported an 
increased risk of  Crohn’s disease after appendectomy[5-7], 
and others did not[8-11]. These discrepancies may be partly 
linked to the inclusion or not of  appendectomies perfor-
med close to the time of  diagnosis. However, the largest 
study to date showed that the risk of  Crohn’s disease is 
increased up to 20 years after appendectomy[7]. Data con-
cerning the effect of  appendectomy on the clinical course 
of  Crohn’s disease are scarce and contradictory, one study 
reporting no effect[3] and another suggesting that  previous 
appendectomy was associated with an increased risk of  
surgery[12]. In the study by Andersson et al[7], an increased 
risk of  surgery for Crohn’s disease was observed only in 
patients with perforated appendicitis.

The aim of  the present study was to analyse the phe-
notype and clinical course of  Crohn’s disease in a large 
cohort of  patients subjected to appendectomy compared 
with non-appendectomized patients. 

MATERIALS AND METHODS
Patient population
From January 1995 to December 2004, all consecutive 
patients with Crohn’s disease who came to our unit were 
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A Bincluded in the study. The diagnostic criteria for Crohn’s 
disease were those of  Lennard-Jones[13]  

Appendectomy status and smoking habits
Appendectomy and smoking status were specified during a 
direct interview of  the patients. The date of  appendecto-
my was noted and patients were classified according to the 
time span between appendectomy and diagnosis. Patients 
were classified as smokers if  they had smoked more than 
7 cigarettes per week for at least six months during the six 
months preceding diagnosis of  Crohn’s disease and/or 
thereafter[14]. 

Characteristics of Crohn’s disease
The characteristics of  Crohn’s disease were completed 
according to the retrospective analysis of  medical charts. 
The time of  diagnosis was defined as the date of  first 
detection of  unequivocal inflammatory abnormalities of  
the intestine, as assessed from radiological, or endoscopic, 
or peroperative observations. The initial location of  
Crohn’s disease lesions was determined by colonoscopy 
and small bowel X-ray. After diagnosis, patients were 
followed clinically with 3 to 4 visits per year, and only 
investigated again in case of  flare-up or development of  
new symptoms. Morphological investigations included 
proctosigmoidoscopy, colonoscopy, and small bowel X-ray. 
Upper gastrointestinal endoscopy was only performed 
in case of  gastroesophageal symptoms. Subjects were 
explored for ano-perineal disease at each visit. 

Location and behavior of  Crohn’s disease were clas-
sified according to the Vienna classification[15]. First mor-
phological demonstration of  narrowing or penetrating 
complication was used to date the occurrence of  the com-
plication defining behavior[16].

Treatment of Crohn’s disease
Our treatment policy has been exposed elsewhere[16]. Flare-
up episodes were treated with mesalamine (3-4 g daily) or 
prednisolone (1 mg/kg per day, progressively tapered after 
four weeks), according to the clinical severity. When ste-
roid therapy failed, patients seen before 1999 were given 
a 3-wk course of  enteral or parenteral nutrition; those 
seen after June 1999, when Infliximab became available in 
France, received Infliximab 5 mg/kg. 

As maintenance treatment, we used aminosalicylates 
(sulphasalazine, olsalazine or mesalamine, 2-3 g daily) for 
asymptomatic or moderately active forms of  the disease, 
and immunosuppressive drugs for severe forms (steroid-
dependent or poorly responsive to steroids). Azathioprine 
2 mg/kg per day was used as first line immunosuppres-
sive drug. In case of  repeated flare-ups or chronic active 
disease in a patient receiving azathioprine, its dosage was 
increased to 2.5-3 mg/kg per day. Intramuscular metho-
trexate (20-25 mg weekly) was used in patients unrespon-
sive or intolerant to azathioprine. Its dosage was tapered 
progressively to 10-15 mg, and re-augmented in case of  
clinical relapse. 

Although the overall strategy remained mostly un-
changed, there was a clear tendency over time to initiate 
immunosuppressants earlier in the disease course. Surgery 

was reserved for stenotic and extra-parietal complications, 
or intractable forms after a well-conducted medical man-
agement. 

Phenotype and severity of Crohn’s disease 
Phenotyping Crohn’s disease took into account disease 
location and the occurrence of  a stricturing or penetrating 
complication. Overall severity of  the disease was assessed 
in two ways: first retrospectively, taking into account the 
importance of  the medical therapy, i.e. need for glucocor-
ticoid, nutritional support, immunosuppressive drugs, and 
Infliximab, and finally incidence of  excisional surgery. Sec-
ond, patients who had not had ileo-cecal resection prior 
to inclusion were followed-up prospectively from the date 
of  inclusion to December 2004, and activity of  the disease 
was assessed prospectively by analyzing the occurrence 
of  a flare-up each year. A patient-year was considered as 
active if  a flare-up or a complication occurred during the 
year, and inactive otherwise. 

Statistics
Continuous data are expressed as mean (standard 
deviation), and differences between the groups were tested 
for significance by Student's t test. Discrete data are given 
as percentages, and comparisons were made with Pearson's 
Chi-square test. 

The retrospective study analyzed the effect of  prior ap-
pendectomy on the long-term course of  Crohn’s disease. 
For this purpose, non-appendectomized patients were 
included in the control group until the time an ileo-cecal 
resection was eventually performed. To avoid biases relat-
ed to the effect of  ileo-cecal resection on the subsequent 
evolution of  Crohn’s disease, appendectomized patients 
were also censored at the time of  ileo-cecal resection. For 
actuarial analysis, the Kaplan-Meier model was used, with 
the date of  diagnosis as starting point. The curves were 
compared by the Log-rank test. Multivariate analyses were 
performed with Cox proportional hazards regression to 
adjust for confounding. All baseline variables suspected to 
be possible predictors of  complication or intestinal sur-
gery [young age (< 20 years), old age (equal to or above 40 
years), gender, ethnicity (Caucasian or not), socioeconomic 
status (high or low-moderate), diagnosis after 1987, famil-
ial history, extra-intestinal manifestations, smoking status, 
initial disease location (esophago-gastro-duodenal, jejunal, 
ileal, colonic, and anoperineal lesions)], were entered into 
the model. Diagnosis after 1987 was retained as a variable 
because the use of  immunosuppressive therapy became 
frequent since that year. Results of  analysis are presented 
as hazard ratios (HRs) with 95% confidence intervals. 

The prospective analysis included consecutive Crohn’s 
disease patients seen between 1995 and 2004 who had had 
appendectomy but no ileo-cecal resection before 1995. 
Those patients were matched for sex, birth date (boxes 
of  five years), date of  diagnosis (boxes of  five years), 
and Vienna classification disease location, with non-
appendectomized patients without previous ileo-cecal 
resection. Patients of  both groups were censored at the 
time of  ileo-cecal resection. Calculations were performed 
using GB-stat statistical software.
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RESULTS
Appendectomy in relation to disease onset
Among 2926 patients with Crohn’s disease, 1068 patients 
(38% of  those with appendectomy status known) had been 
appendectomized, including 87 after Crohn’s disease di-
agnosis. Compared to non-appendectomized patients, the 
981 appendectomized patients before or at diagnosis were 
more often females (69 vs 58%, P < 0.001), Caucasians 
(90 vs 84%, P < 0.001), and active smokers (61 vs 48%, 
P < 0.001). They were also older at diagnosis (29.5 ± 12.1 
vs 27.4 ± 12.7 years, P < 0.001), and the time span between 
first symptom attributable retrospectively to Crohn’s dis-
ease and Crohn’s disease diagnosis was longer (21.9 ± 48.9 
vs16.5 ± 38.3 months in non-appendectomized patients, 
P = 0.003). Disease location differed significantly between 
the two groups, with a predominance of  ileitis (L1 loca-
tion) counterbalanced by a decrease of  colitis (L2 location) 
in appendectomized patients (43 and 20%, vs 28 and 31%, 
respectively, in non-appendectomized patients, P < 0.001), 
without significant differences in the proportion of  ileo-
colitis (L3) and upper digestive tract location (L4). Impor-
tant differences were seen regarding gender distribution 
and disease location according to the time span between 
appendectomy and Crohn’s disease diagnosis (Figure 1). 
A significant female predominance was observed only in 
patients appendectomized more than one year prior to 
Crohn’s disease diagnosis. L1 was the main disease location 
whatever the interval between appendectomy and Crohn’s
disease diagnosis, however this increase was particularly 
marked in patients appendectomized at or within one year 
preceding the diagnosis. Compared to this latter subgroup, 
subgroups of  appendectomized patients who had had ap-
pendectomy at various intervals prior to Crohn’s disease 
differed significantly by a higher proportion of  females, a 
lower prevalence of  L1 location and a higher prevalence 

of  L2 location. Finally, there was a higher proportion of  
smokers in appendectomized patients whatever the date of  
appendectomy. To avoid inclusion of  patients for whom 
appendectomy could have been performed for a missed 
diagnosis of  Crohn’s disease, we excluded from further 
analysis, in addition to the 180 patients appendectomized 
within the year of  diagnosis, the 85 patients in whom ap-
pendectomy had been performed within the five years 
before disease onset. Thus 716 patients were included in 
the retrospective analysis (Figure 2). Among those patients, 
appendectomy had been performed 5 to 76 years (median, 
16 years) before diagnosis of  Crohn’s disease, at a median 
age of  11 years (range 0-67). 

Retrospective analysis
The comparison of  these 716 appendectomized patients 
with non-appendectomized patients is given in Table 1. 
The results were similar to the whole group of  appen-
dectomized patients, with a Crohn’s disease diagnosis 
later in life and a predominance of  both women and ac-
tive smokers. In addition, appendectomized patients were 
more often Caucasian, of  low-to-moderate socioeconomic 
status, without family history, and had less extra-intestinal 
manifestations. The most frequent disease location ac-
cording to Vienna classification was ileum only in appen-
dectomized patients, whereas it was colon only in non-
appendectomized patients. More detailed comparison of  
initial and cumulative disease location revealed that prior 
appendectomy was associated with a higher prevalence 
of  ileal involvement, while distal colon, rectum, and anus 
were more frequently spared (Figure 3). Cumulative dis-
ease behavior was inflammatory (B1) in 46%, stricturing 
(B2) in 15%, and penetrating (B3) in 39% of  appendec-
tomized patients, vs 43% (B1), 11% (B2), and 46% (B3), 
respectively, in non-appendectomized patients. Because 
disease behavior is highly dependent on disease location 

Figure 1 Characteristics of patients and Crohn’s disease (given as percentages) 
according to appendectomy status and the time span between appendectomy and 
diagnosis of Crohn’s disease. Numbers indicate the number of patients in each 
group. a and ns represent the P value of the comparison between the subgroup 
and the group of never appendectomized patients (aP < 0.05; ns: not significant).

Table 1  Main characteristics of Crohn’s disease in non-
appendectomized and appendectomized patients

	                     Non-appendectomized   Appendectomized	   P
Number of patients 1770 716
Female gender 1019 (58) 515 (72) 0.001
Age at diagnosis (yr) 27.5 ± 12.8 32.1 ± 13 0.001
Duration of disease (yr)1 9.6 ± 8.6 9.1 ± 8.1 NS
Caucasian ethnicity 1484 (84) 663 (93) 0.001
High socio-economic
status

535 (30) 171 (24) 0.001

Disease onset after 1987 1374 (78) 554 (77) NS
Familial history   272  (15) 79  (11) 0.004
Current smokers      856  (48) 444 (62) 0.001
Disease location
   Terminal ileum (L1) 489 (28) 277 (39)
   Colon (L2) 548 (31) 173 (24) 0.001
   Ileocolon (L3) 514 (29) 187 (26)
   Upper gastrointestine (L4) 219 (12) 79 (11)

Extra-intestinal
manifestations

1136  (64) 422  (59) 0.01

1 at last visit or when censored
Number in parentheses is percentages.
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and duration[16],  the respective risks of  stricture, intestinal 
perforation, and perianal perforation were calculated in 
each location group cumulatively (Table 2). These cal-
culations demonstrated in appendectomized compared 
to non-appendectomized patients an increased risk of  
stricture in the L1 group, and a decreased risk of  perianal 
perforating disease in the L2 group. Cox analysis in the 
whole population pooling the four location groups (2486 
patients) confirmed that prior appendectomy was posi-
tively related to the risk of  intestinal stricture (adjusted 
hazard ratio, 1.24; 95% confidence interval, 1.13 to 1.36; 
P = 0.02) and inversely related to the risk of  perianal 
perforation (adjusted hazard ratio, 0.75; 95% confidence 
interval, 0.68 to 0.83; P = 0.002). The respective propor-
tions of  appendectomized and non-appendectomized 
patients who required oral steroids, enteral or parenteral 
nutrition, immunosuppressive therapy, infliximab, and 

surgery were not significantly different in the whole pop-
ulation nor in each location group (Table 3). In the whole 
population, the 10-yr cumulative need for first excisional 
surgery was significantly higher in appendectomized 
vs non-appendectomized patients (54 ± 2% vs. 48 ± 2%, 
respectively; P = 0.02). However, multivariate analysis se-
lected as predictive factors of  surgery young age (adjusted 
hazard ratio, 0.80; 95 % confidence interval, 0.74 to 0.86; 
P = 0.002),  ileal involvement (adjusted hazard ratio, 1.73; 
95% confidence interval, 1.60 to 1.87; P < 0.001) and co-
lonic involvement (adjusted hazard ratio, 0.66; 95 % con-
fidence interval, 0.62 to 0.71; P < 0.001) and did not con-
firm the specific role of  appendectomy (P = 0.33). Within 
each location group, the 10-yr cumulative need for first 
excisional surgery did not differ significantly (L1 74 ± 4% 
vs 67 ± 3%; L2 27 ± 4% vs 38 ± 3; L3 50 ± 5% vs 39 ± 3%; 
L4 51 ± 8% vs 51 ± 4%). 

2926 patients with CD
seen consecutively between Jan 1995 and Dec 2004

88 appendectomy status unknown
85 appendectomy within the 1-5 years preceding diagnosis
    180 appendectomy within the year preceding diagnosis
                     87 appendectomy after diagnosis

2486 Patients

716 appendectomized patients

125 ileo-cecal resection before 1995

591 appendectomized patients with cecum

1770 non-appendectomized Patients

  418 ileo-cecal resection before 1995

 1352 non-appendectomized patients with cecum

591 non-appendectomized patients with cecum

RETROSPECTIVE COMPARISON

PROSPECTIVE COMPARISON

Figure 2 Flow chart of patients studied.

Figure 3 Initial and cumulative Crohn’s disease involvement of various segments of the digestive tract in non-appendectomized and appendectomized patients. The 
numbers above the columns indicate the P values comparing the frequencies of cumulative involvement of each segment between the two groups.
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Prospective study
The prospective study included 591 appendectomized 
patients and 591 non-appendectomized matched controls, 
both selected on the basis of  not having had ileo-cecal 
resection at inclusion into follow-up. The two groups were 
well matched (Table 4). One hundred and forty-five appen-
dectomized (25%) and 143 non-appendectomized patients 
(24%), respectively, had an ileo-cecal resection after inclu-
sion. After censoring, the median length of  follow-up for 
the two cohorts was 4 years and encompassed a total of   
5478 patient-years. The rate of  years with active disease 
was 50% in appendectomized patients (1 318 out of  2 637 
patient-years) vs 51% in non-appendectomized patients 

(1 455 out of  2 841 patient-years, NS). By contrast, in the 
same series of  patients, non- or ex-smoking was associated 
with a decreased activity rate (1 521 out of  3 210 patient-
years, 47%), compared to current smoking (1 252 out of  
2 268, 55%; P < 0.001). Figure 4 gives the percentage of  
patient-years with active disease and hospitalization respec-
tively, according to both smoking and appendectomy sta-
tus. Previous appendectomy had no effect on year-by-year 
disease activity while smoking was significantly deleterious.

Table 2  5-yr and 10-yr cumulative risks of intestinal and perianal complications  in non-appendectomized and appendectomized patients 
according to disease location

Table 3  Cumulative therapeutic needs  in non-appendectomized and appendectomized patients according to disease location

		                                                 Non-appendectomized	                                               Appendectomized
Location		                              L1	 L2	     L3	         L4	             L1	 L2	      L3	             L4
Number of patients		              493	 546	     513	         218	             279	 172	      186	             79

Intestinal stricture 5-yr 23 ± 2 2 ± 1 9 ± 1  22 ± 3 30 ± 3 b 3 ± 2 12 ± 3 29 ± 6
10-yr 34 ± 3 7 ± 1 17 ± 2 42 ± 5 46 ± 4 b 6 ± 2 24 ± 4 42 ± 7

Intestinal perforation 5-yr 30 ± 2 7 ± 1 12 ± 2 12 ± 2 27 ± 3 4 ± 2 a 13 ± 3 10 ± 4
10-yr 42 ± 3 12 ± 2 25 ± 2 23 ± 4 37 ± 4 4 ± 2 a 23 ± 4 29 ± 7

Perianal fistulization 5-yr 14 ± 2 32 ± 2 31 ± 2 23 ± 3 11 ± 2 19 ± 3 b 26 ± 4 15 ± 4
10-yr 18 ± 2 49 ± 3 41 ± 3 29 ± 4 17 ± 3 33 ± 5 b 40 ± 5 21 ± 6

bP < 0.001,  aP < 0.05 vs appendectomized non-appendectomized patients (log rank). 
Other curves were not significantly different.

	                                                                  Non-appendectomized	                                     Appendectomized
Location	                                      L1	             L2                L3	      L4	            L1  	  L2	        L3                 L4
Number of patients	                      493	            546	 513	      218	            279	  172	       186	              79

Oral or IV steroids 396 (80) 469 (86) 462 (90) 195 (89) 228 (82) 150 (87) 173 (93) 71 (90)
Enteral or parenteral nutrition 53 (11) 1 94 (18) 48 (22) 23 (8) 0 35 (19) 13 (16)
Azathioprine or methotrexate 163 (33) 305 (56) 290 (57) 132 (61) 100 (36) 83 (48) 101 (54) 48 (61)
Infliximab 9 (2) 73 (13) 48 (9) 19 (9) 4 (1) 11 (6) 14 (8) 5 (6)
Intestinal resection 283 (57) 173 (32) 176 (34) 79 (36) 165 (59) 42 (24) 73 (39) 30 (38)

Numbers in parentheses are percentages. 
Comparison between non-appendectomized and appendectomized patients revealed no significant difference 

Table 4  Comparison between two groups of patients included 
in prospective follow-up study

	                            Non-appendectomized    Appendectomized

Number of patients 591 591
Number of females 427 427
Mean age at diagnosis (yr) 31.8 ± 13.8 32.3 ± 13.4
Mean age at inclusion (yr) 34.0 ± 13.9 34.8 ± 13.7
Diagnosis after 1987 (n) 539 524
Diagnosis after 1995 (n) 351 357
L1 location (n) 202 204
L2 location (n) 162 160
L3 location (n) 156 156
L4 location (n) 71 71

No difference between the two groups was significant 
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DISCUSSION
The present results show that previous appendectomy, 
while associated with some particularities in the location 
and behaviour of  Crohn’s disease, has no effect upon the 
course of  the disease. Appendectomized patients are more 
prone to ileal disease and to formation of  strictures, and 
less to distal colonic involvement and penetrating perianal 
disease. However, previous appendectomy does not change 
disease severity retrospectively assessed from therapeutic 
needs or prospectively assessed from year-by-year activity. 

The role of  appendectomy in Crohn’s disease is dif-
ficult to assess because various biases may jeopardize the 
analysis. First, appendicitis may be the first manifestation 
of  Crohn’s disease. The appendix is frequently involved by 
Crohn’s disease[17], granulomatous appendicitis may in some 
cases reveal Crohn’s disease[18,19], and resection of  a Crohn’
s disease appendix may be followed by a long period of  
remission[20,21]. However, most pathological studies conclu-
ded that idiopathic granulomatous appendicitis is nosolo-
gically distinct from Crohn’s disease[22] and that most of  
these patients do not develop subsequent Crohn’s disease. 
Moreover, when analyzing a cohort of  Crohn’s disease pa-
tients, Crohn’s disease confined to the appendix was very 
unusual, observed in less than 1% of  Crohn’s disease pa-
tients[23]. Although the pathology reports of  the removed 
appendix were not available in our series, the data suggest 
that the great majority of  our patients had appendectomy 
performed not for Crohn’s disease. Moreover, the fre-
quency of  appendectomy in our series is similar to other 
series[12] and not different from controls without Crohn’
s disease[24,25]. Another difficulty is to accurately define in 
time the patient population in which the effect of  appen-
dectomy may be assessed. On one hand, inclusion of  all 
appendectomized patients whatever the time span between 
appendectomy and the onset of  Crohn’s disease may lead 
to an overrepresentation of  ileal disease cases, as an acute 
abdominal pain in the lower right quadrant may reveal ileal 
Crohn’s disease. On the other hand, prolonging the time 
span between appendectomy and Crohn’s disease may se-
lect cases of  Crohn’s disease occurring later in life and thus 
susceptible to share a lesser activity. Actually, in the pres-
ent study, the comparison of  patients subgroups defined 
by the duration of  the interval between appendectomy 
and onset of  Crohn’s disease showed that only patients 
appendectomized within one year prior to Crohn’s disease 
diagnosis clearly differed from other subgroups through a 
higher prevalence of  ileal disease, as it could be expected 
(Figure 1). The characteristics of  the subgroup of  appen-
dectomized patients one to five years prior to Crohn’s dis-
ease diagnosis were intermediate between the two adjacent 
subgroups. This led us to define the cutoff  at five years 
prior to appendectomy. Such a cutoff  is in agreement with 
the data of  Frisch et al[6] who found that, five years after 
appendectomy, the relative risk of  Crohn’s disease was not 
further elevated. Finally, in the present study, selection bias 
were minimal, as we did not use a postal questionnaire, but 
included prospectively all consecutive patients seen over a 
10-year period. The criteria used to assess the severity of  
the disease were objective, and were based on therapeutic 
needs. Both surgical and immunomodulator history are 

accepted as useful indicators of  the over-all severity of  
Crohn’s disease because these interventions are both easy 
to document retrospectively, and their use and the effects 
of  their use may be complementary[14, 26]. Moreover, the 
prospective part of  the study confirmed the results of  the 
retrospective analysis.

Crohn’s disease patients with prior appendectomy dif-
fered from non-appendectomized Crohn’s disease patients 
in many aspects. There were more often females, smokers, 
of  low-to-moderate socioeconomic status, and of  Cau-
casian origin. In fact, these particularities might be more 
a consequence of  appendectomy as such, than related to 
a particular Crohn’s disease phenotype. Indeed, an epide-
miological national survey in 1978-82 in France showed 
that appendectomy, but not appendicitis, was more fre-
quent in females than in males[24], and an association has 
been shown between appendectomy and passive or active 
smoking[27]. Other epidemiological studies from UK have 
also reported an increased rate of  incidental appendecto-
mies in women [28]. Similarily, the contrast between a higher 
proportion of  Caucasian patients and a lower proportion 
of  patients of  high socio-economic status fits better with 
what is known about epidemiology of  appendicitis than 
with IBD[29,30]. In the Western world, appendectomy is 
performed more often in whites than in blacks[31], whereas 
data from UK suggest that the incidence of  IBD in im-
migrants is similar to that of  Europeans[32]. Changes in 
hygiene and water supply increased the risk of  appendec-
tomy[33] which in the last four decades has preferentially 
concerned populations of  low-to-moderate socio-eco-
nomic status, whereas patients with IBD seem to be better 
educated[34]. We believe that the overrepresentation of  ileal 
disease in appendectomized Crohn’s disease patients may 
be at least in part a consequence of  the high prevalence of  
smokers in this group, smoking being associated with ileal 
Crohn’s disease and not colonic Crohn’s disease[35]. Alter-
native explanations of  the more frequent ileal involvement 
in appendectomized patients would be a larger use of  
explorative procedures such as barium follow-through or 
colonoscopy because patients with previous appendectomy 
are more prone to small bowel obstruction[36,37] and non 
specific abdominal pain[38]. The occurrence of  abdominal 
pain may give the opportunity to find out a paucisymp-
tomatic ileitis which could have been ignored otherwise.

Comparisons of  disease behaviour between appen-
dectomized patients and controls revealed some subtle 
differences within each disease location group. The for-
mer patients were more exposed to stricture formation 
and less to penetrating anal disease. Actually, within the 
colon only group (L2 group), disease location tended to 
be more distal in non-appendectomized patients, perianal 
lesions were more frequent, and it could be expected 
that perianal perforating complications occurred more 
frequently. The increased prevalence of  intestinal stric-
tures in patients with prior appendectomy, although weak, 
seems more relevant. It may be hypothesized that the 
presence of  intra-abdominal adherences and/or vascula-
ture modifications secondary to prior laparotomy has a 
role in stricture formation.

The most important and unequivocal result of  the pres-
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ent study is the lack of  effect of  prior appendectomy on 
the severity of  Crohn’s disease. We observed an increased 
risk of  surgery in appendectomized patients, but multivari-
ate analysis revealed that this was related to confounding 
factors. Riegler et al[12] have reported an increased risk of  
surgery in 41 Crohn’s disease patients with previous ap-
pendectomy when compared to 88 non-appendectomized 
patients, but patients appendectomized within one year 
prior to diagnosis of  Crohn’s disease were included in the 
analysis. In the study by Andersson, compared to Crohn’s 
disease controls, Crohn’s disease patients with a history of  
perforated appendicitis had a higher incidence of  intestinal 
resections, those with appendectomy for other diagnoses 
had a lower incidence, but the incidence for the whole 
group with prior appendectomy was similar to controls[7]. 
Radford-Smith et al[3] have reported similar results in a ret-
rospective analysis of  335 patients with Crohn’s disease, 
of  whom 36 had had prior appendectomy. Thus the effect 
of  prior appendectomy on the risk of  surgery seems nil 
or weak, or not related to appendectomy per se. Besides, 
therapeutic needs in terms of  steroid and immunosuppres-
sants requirements were very similar in appendectomized 
and non-appendectomized patients, whatever the disease 
location. Finally, the prospective follow-up of  our ap-
pendectomized patients compared with controls matched 
for gender, age, and disease location, clearly demonstrated 
the lack of  effect of  prior appendectomy on the disease 
activity. This study was powered enough to support a firm 
conclusion, since concomitantly among the same patients, 
the deleterious effect of  current smoking was highly sig-
nificant. 

In conclusion, this study shows that prior appendec-
tomy is associated with a distinct phenotype of  Crohn’s 
disease. However these particularities may be attributable 
more to appendectomy than to Crohn’s disease. Besides, 
in contrast to smoking, appendectomy has no effect on 
Crohn’s disease severity. Taken together, these data indicate 
that appendectomy and Crohn’s disease share common en-
vironmental or genetic characteristics whereas appendec-
tomy per se does not exert any immune modulating effect. 
The response of  IBD to the only environmental factors 
clearly documented so far, smoking and appendectomy, is 
quite different in UC and in Crohn’s disease.
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