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 OBSERVATION
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Abstract
Crohn’s disease is a chronic inflammatory granulomatous 
process that usually involves different sites in the 
intestinal tract. Genetic and environmental factors are 
thought to play a role in its etiology and pathogenesis. 
The disorder has a heterogeneous clinical expression 
and data from tertiary care settings have documented 
its female predominance, occasional familial nature, 
and high rate of stricture formation and penetrating 
disease. It may appear from early childhood to late 
adulthood, although over 80% are currently diagnosed 
before age 40 years, usually with terminal ileal and 
colonic involvement. Several studies have now shown 
differences in phenotypic clinical expression depending 
on the initial age at diagnosis, with pediatric-onset 
disease being more severe and more extensive with 
more involvement of the upper gastrointestinal tract 
compared to adult-onset disease. In addition, long-
term studies from these tertiary care settings have 
documented that the disorder may evolve with time 
into a more complex disease with stricture formation 
and penetrating disease complications (i.e. fistula 
and abscess). Although prolonged remission with no 
evidence of inflammatory disease may occur, discrete 
periods of symptomatic and active granulomatous 
inflammatory disease may re-appear over many 
decades. Long-term studies on the natural history have 
also suggested that discrete events (or agents) may 
precipitate this granulomatous inflammatory process.
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INTRODUCTION
Crohn’s disease is a chronic inflammatory granulomatous 
disorder that usually involves different sites along the 
length of  the intestinal tract. Genetic and environmental 
factors are believed to play a role in its etiology and 
pathogenesis. As Crohn’s disease is very heterogeneous 
in its clinical expression, working groups at the World 
Congress of  Gastroenterology, held initially in Vienna 
and later in Montreal, have developed an evolving 
classification scheme[1,2]. An important goal has been 
to enumerate different phenotypic characteristics so 
that more homogeneous subgroups can be explored. 
Application to a specialist care clinical database noted 
a female predominance, occasional familial nature, 
and a high rate of  stricture formation and penetrating 
disease[3-5].

The disorder seems to be l i fe- long and may 
appear at almost any time from early childhood to late 
adulthood[1-3]. However, for most, the actual onset of  the 
disease, or more precisely the age at diagnosis, is usually 
during the late teens and early twenties, and now, during 
the past two or three decades, over 80% of  patients 
with Crohn’s disease are diagnosed before the age of  
40 years[3]. Moreover, the majority have involvement 
primarily of  the ileum and colon, at least based on 
the most sensitive and modern imaging methods[1-3]. 
Finally, most specialists usually see late complicated 
disease, while early disease without stricture or fistula 
development may not be seen as often, particularly in 
specialist or tertiary-care centers.

DISEASE ONSET AND AGE AT 
DIAGNOSIS
Clearly, an appreciation for the natural history of  Crohn’s  
disease must depend, not on the age at diagnosis 
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defined by these classifications, but the actual time 
of  onset of  the disorder. These are obviously very 
different. Symptoms that eventually lead the patient 
to specialist referral include diarrhea, abdominal pain 
and weight loss, but these are not always universally 
present. Occasionally, only a single symptom, possibly 
abdominal pain, may be evident. In some, detection 
of  an unexpected i leal inf lammatory process at 
laparotomy for suspected appendicitis may be the 
first presentation. For others, extra-intestinal findings 
(e.g. arthopathic process or a skin disorder, such as 
erythema nodosum) may be present without significant 
intestinal symptoms. In some, symptoms have often 
been present for variable periods of  time, even months 
or years, before a diagnosis is established. Also, in these, 
an event (or possibly an infectious agent) that initiated 
this destructive inflammatory process may no longer be 
detectable, having long left the patient. Indeed, multiple 
events (or agents) can conceivably generate this insidious 
inflammatory cascade that causes clinical symptoms and 
the appearance of  a common end-pathological change 
labeled Crohn’s disease. Even hypothetical genetic, 
microbiological and immunological factors that permit 
ongoing progression of  this frustrating clinical disorder 
still require elucidation. 

DISEASE LOCALIZATION, EXTENT AND 
BEHAVIOR
Most intriguing is the apparent predilection of  the 
disease for the distal small intestine and proximal 
colon[3]. More extensive involvement of  the small 
intestine and colon may occur[6], and the old adage that 
Crohn’s disease can potentially involve any site “from 
mouth to anus (and probably elsewhere in the case of  
“metastatic” disease)” still holds true. Moreover, genetic 
factors may play a role in localization of  the disease 
to different intestinal sites[7,8]. Further information, 
however, is clearly required on basic luminal and 
intestinal factors that play a role in localization of  the 
disorder to specific sites along the gastrointestinal tract. 
Crohn’s disease can occasionally occur in the upper 
gastrointestinal tract, usually with disease elsewhere in 
the ileum, colon, or both. The disorder may also occur 
only in the upper gastrointestinal tract without disease 
involvement elsewhere, albeit rarely[2,3]. Also, extensive 
jejunoileal involvement, evaluated over the long-term, 
illustrates a special subgroup of  Crohn’s disease that 
historically responds poorly to medication, which often 
leads to surgical treatment and long-term nutritional 
support[6]. New and developing biological treatment 
paradigms largely focused on reducing numerical 
indices in ileocolonic disease may have little impact on 
this subgroup, unless the severity and extent of  the 
inflammatory process can be reduced. 

Crohn’s disease is a chronic, persistent and destructive 
disorder with distinct forms of  clinical behavior that 
may also, in part, be genetically-based[9,10]. It also seems 
progressive, although the rate of  progression may be 

altered or slowed, by the use of  some therapy, such as 
steroids, antibiotics, or resective surgery, at least for a 
period of  time. It appears that the disease begins as an 
inflammatory process that progressively develops over 
time to a more complex disease with stricture and fistula 
formation[11-13]. Once initiated, it is likely that numerous 
genetic and environmental factors play a role in 
regulating the rate of  progression, but these are poorly 
understood. Moreover, the progression itself  may not be 
linear but occur in a step-wise fashion with prolonged 
symptom-free periods over many decades[14].

Crohn’s disease may also initially present as an 
already advanced and clinically complex disease with 
extensive or multiple jejunoileal strictures[6], sometimes 
even with free perforation of  the small intestine, or 
alternatively, with large intra-abdominal inflammatory 
masses, sometimes with a deeply penetrating fistula (e.g. 
ileosigmoid fistula). In some, it has been hypothesized 
that recurrent disease may occur as a patterned clinical 
response, possibly related to specific genetic regulatory 
factors. For instance, recurrent stenotic events may 
result in a localized ileocecal resection, new erosions and 
ulcers in the neo-terminal ileum, and further stricture 
formation, recurrent obstructive symptoms and another 
resection[15]. Or, recurrent penetrating events with 
fistula and abscess formation may occur[15]. Classifying 
clinical behavior in Crohn’s disease is difficult and may 
not be truly reflective of  natural history as the rates 
of  development of  a complication, such as a stricture 
formation, may differ markedly, not only among patients, 
but even in the same patient during the disease course. 
Some may have either a rapidly progressive inflammatory 
process, or alternatively, a low grade sub-clinical process, 
possibly present for months, that suddenly becomes 
clinically expressed.

AGE-RELATED PHENOTYPIC 
EXPRESSION
Early historical studies have suggested that the phenotypic 
clinical expression of  Crohn’s disease differs substantially, 
depending on the age of  initial diagnosis[16-20]. This age-
dependent phenotypic clinical expression probably 
reflects the dynamic nature of  the disorder[21]. Disease 
developing earlier in children and adolescents tends to be 
much more severe, often resulting in significant disease 
complications, including strictures or fistulae, or both[22-25]. 
It is also more extensive, often involving multiple sites 
in the small and large intestine, with a higher frequency 
of  involvement of  the upper gastrointestinal tract[22-25]. 
Comparative studies also show significant differences in 
clinical expression for children and adults[21,22], as well as 
the elderly[26]. Others have defined a difference in some 
immunoreactive characteristics of  early-onset compared 
to late-onset Crohn’s disease[27,28]. The hypothesis that a 
dysregulated immune response, likely affected by aging  
per se and leading to different phenotypic disease 
expressions of  Crohn’s disease, needs to be further 
elucidated.

1316     ISSN 1007-9327     CN 14-1219/R     World J Gastroenterol      March 21, 2009    Volume 15     Number 11



www.wjgnet.com

CLINICOPATHOLOGICAL CORRELATIONS
Clinical and pathological correlations have been explored 
during the long-term clinical course of  Crohn’s disease. 
Some early historical descriptions have tended to avoid 
the possible temporal sequence of  progression of  
pathological lesions and have focused on their prognostic 
significance[29,30]. However, more recent studies of  their 
chronological sequence have suggested early small 
ulcers or granulomas with ongoing progression to later 
sinuses and strictures complicating large ulcers[31]. Later 
studies have also confirmed that this granulomatous 
inflammation may be a histopathological marker for 
an early phase of  the inflammatory process in Crohn’s 
disease, at least prior to development of  fibrotic strictures 
and fistulous tracts[31]. Granulomatous inflammatory 
change has been documented in multiple biopsy or 
surgically resected specimens obtained over many 
decades[14]. Often, long intervals of  relatively symptom-
free disease are also evident[14]. This temporal pattern 
may indicate multiple initiating events in Crohn’s disease 
with different rates of  progression, or alternatively, 
granulomas may reflect ongoing active inflammation, 
even as subclinical or asymptomatic disease.

These studies have also suggested a geographic 
change in Crohn’s disease with extended periods of  
time[32]. For instance, granulomatous ileal involvement 
was defined many years after initial colonic disease, 
and gastroduodenal disease occurred after ileocolic 
resection. If  there were a single event that initiated this 
granulomatous inflammatory process, then different 
tissues along the length of  the gastrointestinal tract may 
develop a granulomatous response at different rates, 
or alternatively, there might be multiple or recurring 
initiating events. Different gastrointestinal sites may 
differ in sensitivity to a possible initiating event (or 
infectious agent). This could result from a site-specific 
differential in intestinal permeability or differing 
immunological responses along the length of  the 
gastrointestinal tract[33,34].

HETEROGENEOUS DISEASE
Crohn’s disease remains an intr iguing disorder 
characterized by a granulomatous inf lammatory 
process. The phenotypic clinical expression of  Crohn’s 
disease is clearly age-onset-dependent, as most children 
and adolescents suffer more severe, extensive and 
complicated disease than most adults and the elderly. If  
evaluated over a long period of  time, the disease appears 
to be progressive, but only intermittently active, and 
at a rate that may be very heterogeneous, with some 
appearing to have prolonged periods of  sub-clinical 
disease and others expressing complex disease with 
stricture formation and penetrating complications, even 
at the time of  initial clinical presentation. Although the 
precise cause of  Crohn’s disease remains a mystery, an 
increasing appreciation for the long-term natural history 
of  Crohn’s disease may permit development of  more 
effective treatment regimens.
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