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Introduction

Crohn disease (CD) represents a chronic, idiopathic 
inflammatory disease which can alter any segment of the 
digestive tract, but usually involves the terminal ileum. 
The inflammatory process starts with mucosal damage and 
progresses to granulomatous transmural inflammation which 
presents an alternation between affected and healthy portions 
creating a macroscopic appearance characteristically known 
as “paving stone.”

The clinical progression of the disease is characterized 

by spontaneous flare phases followed by clinical remission. 
Approximately 75% of patients are exposed to flares while 
10% will suffer from chronic complications and the rest will 
be asymptomatic for long periods (1,2).

At present, there is a wide range of treatments which can 
prevent flares some with greater efficacy than others. These 
include 5-ASA agents which are effective in high doses and 
come with a range of side effects which vary from nausea 
to headache and fatigue (3). Immunomodulators have been 
effective in patients who cannot be taken off steroids without 
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a flare recurring. Long-term treatment is recommended (4). 
Biologic therapy such as infliximab or adalimumab has given 
the best results in treating moderate to severe CD and can be 
used in the long term to prevent flares (5).

Between 70% and 90% of patients diagnosed with CD 
will require surgery throughout their lifetime, while 39% 
will require reintervention (6).

Perioperative mortality of patients undergoing surgery 
ranges from 0% to 8.4%, and most of the deaths are 
secondary to sepsis with an intra-abdominal origin (7,8).

Different risk factors are associated with the first surgery, 
such as tobacco consumption, disease location, stenotic 
phenotype, and early use of high-dose immunomodulators 
or glucocorticoids (9).

The decision to operate a CD patient is not easy and 
should always be discussed in a multidisciplinary team 
that must include a gastroenterologist specialized in 
the treatment of inflammatory bowel disease. Mortality 
in emergency surgery is 2–3 times higher than surgery 
performed in elective situations (10).

Most patients with CD (90%) will require at least one 
life-saving surgery despite the available medical therapeutic 
arsenal, while 5% to 18% of these patients will suffer from 
short bowel syndrome and will require chronic parenteral 
nutrition which causes a significant decrease in quality of 
life (11,12). The risk of malabsorption increases significantly 
when the length of the small intestine is under 150 cm and 
is almost guaranteed when the small intestine reaches less 
than 100 cm (13).

Age, gender, the location of the disease, duration, and 
presence of granulomas, all have a different impact on 
postoperative recurrence; therefore, a risk factor other 
than smoking that could affect recurrence has not yet been 
established (14,15).

CD can be assisted by surgery but cannot be cured 
by surgery. The main goal of surgical interventions is to 
overcome the acute episode, to increase the quality of life 
for the patient and preserve the length of the digestive tract 
as much as possible, as the probability of postoperative 
recurrence 10 years after the first intervention is 25% to 
45% (16).

Methods

Population

The study was structured as multicentric, and the group 
comprised 62 patients from five University Hospitals in 

Bucharest - Emergency Clinical Hospital, Prof. Dr. Agrippa 
Ionescu, Elias Emergency Clinical Hospital, St. Mary Clinical 
Hospital, Colentina Clinical Hospital, Fundeni Clinical 
Institute. Retrospective data collection began on 01.01.2008 
to 08.08.2018. The mean follow-up period was 36 months.

Inclusion criteria

Positive diagnosis of CD and at least one surgical 
intervention due to CD complications, age 18 years.

Study material

Clinical  observation data and surgical  protocols , 
histopathological and imaging sources—laparoscopic video 
recordings, upper or lower digestive endoscopy, radiological 
investigations: computed tomography, entero-tomography, 
contrast radiographs, Pansdorf samples.

Variables

The following variables were used to create the database: 
age, gender, background (urban/rural), smoker status, 
diagnosis of CD, surgical indication, surgical technique, 
preoperative and postoperative medical therapy, post-
operative evolution and complications, the context of 
surgery (elective/emergency).

Statistical analysis

SPSS version 23.0 and Microsoft Excel 2010 were used for 
statistical analysis. For the descriptive statistics, the mean and 
the standard deviation were calculated, namely the medians 
and quarts for the quantitative variables and the frequent 
and percentage qualitative variables. Quantitative data were 
tested to verify the normality and homogeneity of variants 
with the Levene test. For category data, exact Fisher tests 
and Pearson Chi-Square were used. For the investigation of 
the risk factors that differentiated the groups, the survival 
analysis (Log-Rank and Breslow tests) was also used, with 
the patient’s surgical recurrence, calculating the percentages 
of survivors (patients without recurrence). For multivariate 
analysis, binary logistic regression has been used.

The threshold for statistical significance was set at 0.05.

Results

We identified some 62 patients of which 27 were females 
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(43.5%) with a median age of 40 years. The reintervention 
rate for surgical recurrence was 33%. From the study group, 
the majority of patients were smokers (72.6%). A number 
of n=25 (40.3%) patients had preoperative treatment 
which consisted of immunosuppression n=14 (22.6%),  
corticotherapy n=9 (14.5%), biologics n=6 (9.7%). 
Postoperative treatment consisted of immunosuppression n=14 
(22.6%), corticotherapy n=28 (45.2%), biologics n=28 (45.2%)

The most frequent surgical indication was intestinal 
obstruction 62.9%. A majority of 61.1 % were operated 
in emergency settings. Most frequent location of the 
disease was the small bowel (62.9% of the cases). Most of 
the surgical interventions were done via open technique 
72.6% while the rest were operated via minimally invasive 
procedures (laparoscopy). 

Smokers had surgery on a mean of 4 years before non-
smokers (Table 1). Emergency surgery was required more 
frequently in the smoking group for intestinal obstruction 
P=0.02. Also, recurrence was diagnosed on a mean of  
6 months faster in the smoking group than in the non-
smoking group (Table 1). More interventions were done 
on the small bowel due to CD complications in the 
smoking group (P=0.029501) while the non-smoking 
shower a tendency to complications located on the colon 
(P=0.009796). Also, the smoking group required surgery 
more often (24.4%) vs. (17.6%). Recurrences in the non-
smoking group responded better to medical therapy (Table 1).

Most patients were from an urban environment, they 
had a shorter interval to recurrence and were operated 
more frequently in emergency settings with n=31/43 
(72.1%) compared to patients from rural environments, 
n=10/19 (52.6%). Only n=12/43 (27.9%) from the urban 
environment were operated in elective settings. Patients 
from urban environments were more frequently operated 
for life threating complications such as intestinal obstruction 
results P=0.004—n=7/19 (36.8%) vs. n=32/43 (74.4%). The 
recurrence-free interval favored the rural environments 
2.05 years vs. urban environments 1.12 years. Taking all 
of this into consideration, postoperative remission was 
encountered more often in urban environments—but the 
results were not statistically relevant with a P=0.5. 

To assess whether age can influence postoperative 
recurrence, the group was dichotomized in a group with less 
than 50 years and a group over 50 years, and the results were 
represented through a Kaplan-Meier curve where the event 
is a surgical reintervention secondary to CD complications 
(Figure 1). There was no difference in the two subgroups—
the curves overlap with P=0.15 (Fisher’s Exact Test). The 
choice of preop medical treatment was not influenced by 
age (Table 2). Patients aged less than 50 years experienced 
a more severe evolution of the disease with more frequent 
involvement of the small bowel and frequent surgery due to 
obstruction P=0.00004 (Table 2). The duration to recurrence 
was shorter in the group of patients under 50 years (35.7% 

Table 1 Comparative characteristic of the non-smoker and smoker groups

Variable Non-smokers Smokers P value 

Mean age at diagnosis (years) 43.53 39.24 0.292061 

Surgical complication

Intestinal obstruction 10/17 (58.8%) 29/45 (64.4%) 0.682737 

Intestinal fistula 4/17 (23.5%) 10/45 (22.2%) 1.000000 

Abdominal abscess 4/17 (23.5%) 7/45 (15.6%) 0.474504

Intestinal perforation 2/17 (12.5%) 4/45 (8.9%) 0.662138

Septicemy 3/17 (17.6%) 14/45 (31.1%) 0.3546189 

Non-responsive to medical therapy 3/17 (17.6%) 12/45 (26.7%) 0.528232 

Disease location

Small bowel 7/17 (41.2%) 32/45 (71.1%) 0.029501

Colon 11/17 (64.7%) 13/45 (28.9%) 0.009796

Rectum 3/17 (17.6%) 2/45 (4.4%) 0.121540 

Time to recurrence (years) 1.82 1.24 0.526870
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vs. 27.1%). Maximum medical therapy failure is one of the 
operative indications in CD. This was the case of only 7% 
of the patients under 50 and 30% of patients older than 50. 
This demonstrates the aggressiveness of the disease in the 
younger age (Table 2). Recurrence did not show a tendency 
regarding a specific intestinal location when age was taken 
into account (Table 2).

In order to assess whether the operative moment—
emergency vs. elective may influence postoperative 
recurrence rate—the main group of patients was divided 
into two subgroups and compared and graphically 

represented by a Kaplan-Meier curve (Figure 2). Patients 
with elective surgery experienced a much more linear 
and slower progression towards recurrence than patients 
with emergency surgeries (Figure 2). The recurrence rate 
between the two groups, however, did not differ P=0.7 
(Mantel-Cox test).

Using as a starting point the first surgical intervention 
which was associated with either anastomosis or stomy—
the evolution of these patients was monitored over time 
—the anastomosis group was more frequently subjected 
to a surgical reintervention compared to the group 
that associated a stomy and had a slower progression to 
recurrence P=0.01 (Chi-Square test) (Figure 3).

Statistical significance was lost after we performed a 
binary logistic regression. However, it was observed that as 
age increased the recurrence rate fell. Urban environment 
also correlated positively with the recurrence rate (Table 3).  
Smoking status did not predict a higher probability of 
recurrence, and this can be interpreted in context since the 
cohort consisted mainly of smokers (72%) (Table 3).

Discussion

Between 70 and 90% of patients with CD will require at 
least one surgical intervention during their lifetime (1). 
The probability of a patient to undergo surgery after the 
diagnosis of CD is 16.3% at 1 year, 33.3% at 3 years, and 
46.6% at 5 years (1).

Figure 1 Graphic display of the evolution of the two groups of 
patients (under 50 years and above 50 years) when the recurrence 
rate was compared.
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Table 2 Comparative characteristics of the two groups above and under 50 years

Variable Age under 50 Age over 50 P value

Preop medical treatment

Immunosuppressive treatment 11/48 (22.9%) 3/14 (21.4%) 1.000000 

Corticoid 7/48 (14.6%) 2/14 (14.3%) 1.000000 

Monoclonal antibody 6/48 (12.5%) 0/14 (0.0%) 0.322011 

No preoperative treatment 27/48 (56.3%) 10/14 (71.4%) 0.367375 

Disease site

Enteral 36/48 (75.0%) 3/14 (21.4%) 0.000261

Colon 12/48 (25.0%) 12/14 (85.7%) 0.000041 

Recurrence site

Enteral 6/48 (12.5%) 1/14 (7.1%) 1.000000 

Rectum 2/48 (4.2%) 1/14 (7.1%) 0.542676 

Colon 5/48 (10.4%) 1/14 (7.1%) 1.000000 
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The surgical reintervention rate in CD is placed in the 
literature between 25–45% at 10 years after the first surgical 
procedure, data confirmed by our study group which places 
the surgical reintervention rate at 33% at 1.4 years from the 
first surgical operation. The duration from diagnosis to first 
surgery was 2.27 years  as demonstrated in Figure 4 (1).

The assessment of the surgical risk of recurrence and 
reintervention presents some difficulties due to the small 
number of patients in the cohorts used for analysis and 
short follow-up periods—these combined elements have led 
to the impossibility to create and adopt a consensus which 
identifies recurrence risk predictors. A common problem 
with the analysis of follow-up data in patients diagnosed 
with CD and surgery is the lack of high-quality, prospective, 
randomized 1A studies. This issue has led to meta-analyses 
in which the long-term evolution of patients treated for CD 
complications are of doubtful quality. One of the reasons 
for this heterogeneity in results is due to the small number 
of patients which comprise the retrospective studies and to 
the multitude of variables that may influence the patient’s 
evolution (17).

It is disputable whether the genre of the patient can 
be considered a risk factor in patients with CD. Data 
from the literature is conflicting, Chardavoyne identified 
a higher incidence of recurrence in female patients, data 
confirmed by Lennard Jones et al. (17-20). The majority 
of studies presented by Sachar et al., Ellis et al., Caprilli 
et al., Rutgeerts et al. or Post et al. did not associate 
gender with the recurrence rate (21-25). There was a 

Figure 2 Graphic display of the evolution of the two groups of 
patients (elective vs. emergency) when the recurrence rate was 
compared.
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Figure 3 Graphic display of the evolution of the two groups 
of patients (stomy vs. anastomosis as first surgery) when the 
recurrence rate was compared. 
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Table 3 Binary logistic regression of the main recurrence factors

Variable df Sig. Exp(B)
95% CI

Lower Upper

Step 1

Age 1 0.702 0.992 0.952 1.034

Environment 1 0.467 1.533 0.485 4.846

Smoker status 1 0.747 0.818 0.241 2.771

Figure 4 Histogram which graphically represents the duration 
from the time of diagnosis of CD to first surgery with a mean 
interval of 2.27 years. CD, Crohn disease.
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predominance of male patients in the reintervention 
subgroup—an explanation would be that the main group 
of patients was composed in the majority of males. Also, 
male patients usually have a lower rate of adherence to 
medical recommendations made by the medical staff. Thus 
the authors consider that an organic cause for the higher 
incidence in males is not likely, but further research on this 
subject is warranted.

The habit of smoking has begun to receive more 
attention regarding its role in CD genesis, and its an 
influence on postoperative recurrence rate (26). Data from 
the studied group confirms this trend that CD patients are 
also frequent smokers. After gender stratification, we did not 
find a higher incidence of female patients among the smokers 
group P=0.4 in contradiction with Sutherland et al. who 
identified a higher incidence in female smokers (Table 1) (27).  
Also, the literature suggests that heavy smokers >10 
cigarettes/day also associate a higher risk of the first 
surgery and surgical reintervention (28). Unfortunately, 
due to the retrospective nature of the study, it was not 
possible to statistically assess this relationship between the 
quantity of tobacco consumed and the evolution of the 
disease. The smoking group had a smaller percentage of 
postoperative remissions and more aggressive recurrences 
which frequently required surgery than the non-smoking 
group (Table 1). These data are also confirmed by the 
literature (29). Smokers require at least one extra-surgical 
intervention when compared to non-smokers, data that we 
could not confirm. The surgical reintervention rate was 
similar in both groups but the smoking - the group had a 
shorter recurrence-free interval. Similar data regarding the 
lack of impact on the recurrence rate were also obtained by 
Medina et al. (29). However, it seems that smoking cessation 
positively affects both the CD incidence and evolution over 
time. Since the majority of patients are not aware of these 
associations of severity between CD and smoking, giving 
up tobacco through education and awareness, should be 
included as one of the possible treatments for CD, not a 
facultative option.

CD is recognized as having a major impact on 
industrialized nations. This assertion is rooted in the 
prevalence of CD, with high levels of incidence in Europe 
and the United States (30). In these regions CD patients 
derive mainly from urban environments (30). Several 
studies have investigated this association—but the results 
have been inconclusive. Establishing the fact that urban 
populations are more exposed to surgery and CD is a 

piece of important information as it can direct future 
research into CD while allowing resource allocation for 
its treatment and prophylaxis. The urbanization of society 
has become a risk factor in developing CD according to 
the systematic review published in 2012 by Soon et al. (31). 
Indeed, the indications for surgery in patients from urban 
environments were more severe in terms of diagnosis - so 
urban patients were more frequently operated for intestinal 
occlusion - statistically significant data with P=0.004. Life 
in the countryside seems to have a protective effect on CD, 
especially in the first 5 years of life—and this effect persists 
for the whole life of the individual (32). The mechanisms 
by which this protective effect is mitigated is not yet fully 
understood—a theory commonly discussed is the hygiene 
theory which corresponds to the fact that the child in 
early life in the urban environment is exposed to a limited 
number of pathogens and the immune system at the level 
of the digestive tract is not fully stimulated. In adult life 
when exposed to new pathogens, the individual develops an 
exaggerated reaction that also goes against its structures. 
Urban patients underwent emergency surgery more 
frequently than in rural areas, but it should be taken into 
account that they had faster access to specialized medical 
services. Complications such as an intestinal obstruction 
in this subgroup were more severe. The protective effect 
of the rural environment also materialized on the surgical 
recurrence-free interval—rural patients had a longer period 
to second surgery than the patients from urban areas.

By dichotomizing the group of patients using the age of  
50 years as cut-off it was observed that in the group with 
patients >50 years, the most common co-morbidity was 
neoplasia. Data that can be confirmed by the literature—the 
incidence of neoplasms increased proportionally with age (33).  
In 1952 Rosenberg and Crohn demonstrated the link 
between colorectal cancer and CD—its incidence varying 
with the extent of the lessions, duration, and severity of 
colon inflammation. At present, CD accounts for 1–2% of 
all colorectal cancer. The risk increases by 1%/year after 
8 years of evolution (33,34). Regarding the association of 
small bowel carcinoma with CD and increased age—data 
available for analysis is scarce. However, it is estimated that 
the risk of developing a small intestinal adenocarcinoma is 
60× higher in patients suffering from this disease (35). Small 
bowel carcinoma is a pathology that is difficult to diagnose 
in this category of patients. It is usually identified only at 
the time of surgery for what was initially considered an 
exacerbation of the disease. In the studied group, we did not 
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encounter CD patients with intestinal adenocarcinoma. The 
group of patients aged <50 years associated a higher rate of 
emergency surgery for intestinal occlusion and recurrence 
and were treated in large part by surgical interventions thus 
suggesting the aggressiveness of the disease in this subgroup 
(Table 2). In the group of patients >50 years, only one patient 
was treated by surgery—the rest of the cases received medical 
treatment when recurrence was encountered (Table 2).  
There are many theories about higher CD aggression in 
younger patients. They adhere less to the recommendations 
of hygienic—dietary regimens and the medical treatment. 
Another important aspect is the immune system—so the 
relative immunosuppression status and the slow reactivity of 
the immune system relates to a better response to medical 
therapy thus reducing both the incidence of flares and their 
intensity—sheltering the patient from possible recurrence 
and surgery (36,37). There was also a statistically significant 
prevalence of small bowel disease (P=0.000261) in younger 
patients compared to older patients who had colon disease 
predominantly (P=0.000041) (Table 2). This variation in 
location was most likely due to higher CD aggression in 
young patients with more frequent involvement of the 
small bowel. This correlation was also identified by Polito 
et al. (38). Duration to recurrence was slightly longer in the 
group of patients over 50 years, but the results did not show 
statistical significance. Regarding the therapeutic attitude 
in surgery, it appears that age did not play a decisive role in 
choosing an anastomosis or stomy, so 57% of patients over 
50 years had an anastomosis while 73% of patients under 
the age of 50 years had an anastomosis done with a P value 
of 0.3. Regardless of the time of surgery: emergency vs. 
elective, the basic therapeutic option in both situations was 
resection with anastomosis. The recurrence rate was not 
influenced by the moment of surgery as observed in Figure 2.  
Age did not influence the recurrence rate—the Kaplan-
Meier curves overlap while Fischer’s exact test was P=0.15 
as demonstrated in Figure 1.

While technology has evolved, it offered the possibility 
to unlock the entire human genome, thus over 140 loci in 
genes that might be involved in CD pathogenesis or be 
used as prognostic markers for CD have been identified. An 
important role was attributed to NOD2/CARD15 genes 
located on chromosome 16, but also to the OCTN1 gene 
located on chromosome 5 and the DLG5 gene (LARGE 
DISC HOMOLOG 5) located on chromosome 10 in the 
genesis of CD (39-42). The exact mechanism by which 
NOD2/CARD15 gene mutation occurs and their role in 

mediating intestinal immune response remain unclear, but 
their mutations cause changes in the intestinal mucosal 
barrier and genesis/maintenance of the immune response 
(43,44).

Conclusions

The mean time from diagnosis to first surgery was 2.27 
years so careful monitoring should be done postoperatively 
in patients with risk factors (young age, urban environment, 
smokers). Patients under 50 years old seem to have a more 
aggressive evolution of the disease regarding the intensity of 
the flares. Giving up smoking may increase the recurrence-
free interval. Urban patients have a more severe evolution 
of CD in terms of diagnosis, surgical complications, and 
post-surgical evolution compared to rural patients. 
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