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Abstract 

Periodontal disease and Crohn’s disease both represent inflammatory conditions. Therefore, a 

relationship between the pathophysiological mechanisms of these two diseases has been proposed. The 

manifestations of Crohn’s disease on periodontal level could surpass the oral ulcerations. The presence of 

gingival inflammation in patients with active digestive disease appears to be greater than when the disease is 

inactive. Moreover, even the clinical periodontal attachment loss could be more severe in these patients, with 

deep manifestations on cytokine level. 
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Introduction 

Crohn's disease is a chronic 

inflammatory pathology of the digestive 

system first described in 1932 by Dr. 

Burrill B. Crohn, gastroenterologist at 

Mont Sinai hospital in New York.[1] 

The inflammation can affect any 

part of the digestive tract, from the mouth 

to the anus. But most often it settles at the 

junction of the small intestine and the 

colon. However, there are frequently oral 

symptoms which can lead to screening for 

the disease when it is not known to the 

patient (Figure 1). 

It is therefore imperative for the 

dental specialist to know this pathology 

and understand the consequences at the 

oral level to take care of the patient as a 

whole. 

Conversely, when Crohn's disease 

is suspected in a subject, a systematic full 

oral examination may be important to 

confirm the diagnosis.[2] 

Subsequently, collaboration 

between the dental specialist and the 

gastroenterologist seems essential in order 

to set up an optimal treatment and 

protection of the oral mucous membranes. 
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a  b  

Figure 1. a. Oral ulceration; b. Linear ulcerations [2] 

 

Prevalence and severity of 

periodontal disease in patients with 

Crohn's disease 

Bleeding on probing and gingival 

aspect 

According to the study by 

Flemmig et al. in 1991, carried out on a 

sample of 107 patients including 46 

affected by Crohn's disease, patients with 

inflammatory cryptogenetic intestinal 

disease (ICID) were 6.6% less likely to 

have bleeding on probing compared to the 

general population of the United States. 

Only 37% of patients with Crohn's disease 

had bleeding on probing with a higher 

incidence in patients between 50 and 82 

years of age.[3] In 2006, Grössner-

Schreiber et al. studied the case of 62 

patients with ICID, including 46 affected 

by Crohn's disease. Bleeding on probing 

was more common in ICID patients than 

in the control group, as the difference 

between ulcerative colitis patients and 

Crohn's disease patients was not taken into 

account. The presence of gingivitis in 

patients with active digestive disease 

appears to be greater than when the 

disease is inactive. [4] 

This hypothesis was also notified 

in the study by Meurman et al. in 1994 

who showed, on a sample of 53 patients 

with Crohn's disease of which 32 with an 

active disease and 21 with an inactive 

disease, that the activity of the disease 

leads to a greater importance of gingivitis 

and therefore bleeding on probing. [5] 

The study by Brito et al. dating 

from 2008, carried out on a total of 99 

patients with Crohn's disease, shows that 

the bleeding sites are less significant in the 

latter than in the control group, confirming 

the results obtained a few years earlier by 

Flemmig. [6] 

Lakarani et al. in their article 

published in 2013 stated that the gingival 

tissue of a patient with Crohn's disease 

tends to be oedematous and 

hyperplastic.[7] This observation was also 

made by Stein et al. in a study of 147 

Crohn's disease patients, 27.2% of whom 

had gingival hyperplasia. [8] 

Scheper et al. also stipulate in 

their article, and add that gingival bleeding 

is frequently found in patients with 

Crohn's disease with no difference 

between patients in active and inactive 

phase.[9] 

Plaque index 

Sixty-three percent of Crohn's 

disease patients had supragingival plaque 
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in the Flemmig study,[3] which is 

confirmed in the article by Grössner and 

Schreiber where the plaque index is 

increased in ICID patients. This finding 

would probably be due to the habits of 

ICID patients who split meals and 

therefore increase the frequency of food 

intake.[4] 

Habashneh et al. in 2012, in a 

study of 260 patients including 59 with 

Crohn's disease, 101 with ulcerative colitis 

and a control group of 100 people, showed 

that the plaque index was higher in ICID 

patients than in the healthy group.[10] 

Unlike these previous authors, 

Brito et al. found that the plaque index was 

lower in patients with Crohn's disease.[6] 

Periodontal pocket 

Flemmig showed that ICID patients in his 

study were 13.9% more likely to have at 

least one site with a periodontal pocket 

4mm or deeper than those in the general 

population. [3] 

Brito’s study confirms the data by 

showing that Crohn’s disease patients have 

deeper periodontal pockets than the 

control group [6]. According to Grössner 

and Schreiber, the pocket depths are lower 

in the ICID group compared to the control 

group, however this finding should not, in 

their view, be considered to be clinically 

significant.[4] 

Gingival recession 

Gingival recessions are no more 

common in ICID patients than in the 

general population in Flemmig's study,[3] 

while Habashneh's study shows that they 

are more often found in patients with 

Crohn's disease than in the control 

group.[10] 

Loss of periodontal attachment 

Flemmig’s study found that ICID 

patients with at least one site with loss of 

periodontal attachment greater than or 

equal to 2mm were with 15.4% more 

numerous than the general population. 

However, even though 11.9% are more 

likely to have periodontal disease, the 

average loss of attachment is less than that 

of the general population by 0.6mm. They 

deduce that there are more ICID patients 

with periodontal disease, but it would be 

less severe than in the general population. 

Flemmig cites in his article several other 

studies which show that the presence and 

severity of oral manifestations are linked 

to the activity and severity of intestinal 

pathology but this hypothesis is refuted by 

Schiller et al. in 1971.[3] 

Habashneh et al. show the 

opposite in their study. For them, the 

prevalence of periodontal disease does not 

differ in the group of ICID patients and in 

the control group, on the other hand 

periodontitis is more extended and more 

severe in the first group with a higher 

percentage of sites including loss of 

attachment greater than or equal to 

4mm.[10] 

Eighty-one percent of ICID 

patients exhibit at least one site with a loss 

of attachment greater than or equal to 

4mm compared to only 64% in the control 

group; and 63% have at least one site with 

a loss of attachment greater than or equal 

to 5mm compared to 46% in the healthy 

group, according to the study by Grössner 

and Schreiber. That said, the authors 

consider these figures to be clinically 

insignificant and conclude by saying that 

the susceptibility to developing 

periodontal disease is not greater in ICID 

patients.[4] 

Brito shows that the prevalence of 

periodontal disease is increased in the 

group of ICID patients compared to the 
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healthy group or even compared to the 

general Brazilian population.[6] 

Finally, Pietropaoli and his team 

carried out a study on SAMP / YitFc mice 

which have the characteristic of naturally 

developing chronic ileitis similar to 

Crohn's disease in humans. They 

discovered that these mice develop parallel 

alveolar bone resorption to the mandible 

unlike the mice in the control group and 

that this resorption is proportional to the 

severity of the ileal symptoms. This study 

shows a correlation between these two 

inflammatory pathologies in mice, 

regardless of their age.[11] 

 

Immune deficiency - 

inflammatory reaction 

The inflammatory response is an 

essential mechanism of the innate immune 

response. It manifests as swelling, redness, 

increased temperature, and pain associated 

with an influx of blood plasma to the 

affected site.  

Granulocytes and blood 

monocytes which then transform into 

macrophages flow to the site in order to 

carry out phagocytosis to eliminate the 

attacking agent. So-called sentinel cells, 

such as dendritic cells for example, patrol 

the tissues and recognize the attacking 

agents. They then secrete mediators of 

inflammation that will cause the 

inflammatory reaction.[1] 

If the innate immunity is 

insufficient to fight the infectious agent, 

adaptive immunity is initiated by the 

dendritic cells which, after ingesting the 

infectious agent, present a fragment of it in 

the lymph node causing the production of 

antibodies and T cells specific to this 

agent.[12] 

 

 
Figure 2. The immune-mediated inflammatory diseases – pathophysiological model [13] 

 

Crohn's disease results, among 

other things, from an inflammatory 

reaction that lasts and leads to significant 

tissue destruction. In the study by Van 

Dyke et al., it is said that there would be 

no difference in phagocytosis capacity 

between ICID patients and patients in the 

control group. On the other hand, the study 

highlights the fact that the concentration of 

prostaglandin E2 in the gingival crevicular 

fluid of ICID patients with periodontal 

disease is four times higher than in the 

control group, also with periodontitis. This 

metabolite of arachidonic acid reveals the 

degree of inflammation and its 

concentration in the sulcus is correlated 
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with active episodes of periodontal 

disease. So there would be a more severe 

degree of inflammation and tissue 

destruction in patients with ICID and 

periodontal disease. In addition, the 

chemotaxis function of neutrophilic 

granulocytes is said to be inhibited by the 

periodontal bacteria Wolinella in ICID 

patients, which also worsens periodontal 

manifestations.[14] 

Figueredo and Brito have shown 

the higher concentration of interleukin 18 

in the serum of patients with Crohn's 

disease and chronic periodontitis, on the 

other hand the concentration of this same 

molecule in the crevicular fluid is lower in 

these patients compared to healthy patients 

with periodontitis. This interleukin 18 

regulates the immune response and the 

inflammatory response. Interleukin-4 is 

found in lower amounts in the crevicular 

fluid of patients with Crohn's disease and 

periodontal disease compared to patients 

with only periodontal disease. This 

cytokine allows the regulation of innate or 

acquired immunity, the differentiation of 

lymphocytes but also the production and 

secretion of collagen, except periodontitis 

is due to the destruction of collagen 

resulting in loss of attachment. The 

decrease in interleukin 4 could then have 

an effect on the increase in periodontal 

destruction, initiation and progression of 

periodontitis in patients affected by 

Crohn's disease. [15] 

Kalmar takes into account two 

other cytokines in his article, interleukin 2 

and 6 and cites for this the study of 

Boughton-Smith et al. Macrophages and 

neutrophils, under stimulation of certain 

cytokines such as TNF alpha, l 'interleukin 

1 or 6, induce the production of nitric 

oxide synthase which, in turn, regulates 

the production of interleukin 6 allowing 

the regulation of the inflammatory 

response. There is an increase in the 

amount of interleukin 6, which is a pro-

inflammatory cytokine, in sites where 

there is a loss of attachment in the active 

phase of periodontal disease. However, in 

patients with Crohn's disease, the activity 

of nitric oxide synthase is reduced in the 

smooth muscles of the colon compared to 

the general population resulting in an 

increase in the amount of interleukin 6. 

The amount of interleukin 2 on the other 

hand is decreased, this cytokine being 

protective. It can then be assumed that the 

increase in circulating interleukin 6 and 

the decrease in circulating interleukin 2 in 

the patient with Crohn's disease stimulates 

periodontal bone destruction by disrupting 

the osteoblastic / osteoclastic response. 

[16] 

According to Brandtzaeg's study, 

the same categories of immune cells found 

in the gut lining are also found in the 

inflammatory gingival tissue. In the case 

of ICID or periodontal disease, excessive 

exposure to the microflora leads to 

hypersensitivity and therefore an 

ineffective or exaggerated immune 

response.[17] 

In the case of the periodontium or 

the intestinal mucosa, the immunity 

mechanism is hyperactivated by 

exogenous bacteria and this leads to 

hypersensitivity to commensal bacteria as 

well. This mechanism is influenced by the 

quantity and virulence of bacteria, general 

health, nutrition and tobacco among 

others.  

A hypothesis has been proposed 

by Badran et al. regarding the role of 

microparticles, which are mediators of 

inflammation released by endothelial cells 
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and platelets. They are physiologically 

present in the blood but their presence is 

increased in the case of Crohn's disease in 

particular. Badran and his team have 

suggested that periodontitis, by generating 

a constant increase in the level of 

microparticles locally and then passing 

into the bloodstream, may be partly 

responsible for the increased presence of 

certain systemic diseases in patients with 

periodontal disease, especially those with 

vascular dysfunction or with inflammatory 

deregulation like Crohn's disease. This 

would be similar to the passage of 

periodontal bacteria into the blood through 

contact between the biofilm and the 

epithelium of the ulcerated periodontal 

pocket.[18] 

 

Conclusions 

Crohn's disease is constantly 

progressing in terms of epidemiology; 

therefore, it is important that this 

pathology and its consequences are known 

by the entire medical profession so that the 

management is as comprehensive as 

possible, including from an oral point of 

view. Periodontal disease, on the other 

hand, is constantly widespread in the 

general population and very often isolated, 

this is why the appearance of this disease 

will not systematically lead to the search 

for another systemic pathology. However, 

when diagnosed with Crohn's disease, 

several studies show that the risk of 

developing periodontal disease is 

increased. This is due to identical risk 

factors and to a fractional diet which leads 

to an increase in the formation of dental 

plaque. It would be interesting to 

determine whether the stabilization of the 

periodontal state allows to limit the 

occurrence of acute phases and the 

deterioration of the pathology in the 

patient with Crohn's disease. 
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