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Objectives: Oral extraintestinal manifestations (OEIMSs) of inflammatory bowel disease (IBD) may impact IBD treatment. The aims of this
study were to: (1) determine which OEIMs are most prevalent among patients with IBD, (2) investigate the presence of a temporal association
between Gl luminal disease activity and OEIMs, and (3) determine how often changes in therapeutic management of IBD are needed in the
presence of OEIMs.

Study Design: A retrospective cohort study was performed for adult patients with IBD evaluated between January 2017 and November 2021
with at least 1 oral complaint. Demographic data were collected from the charts of these patients. Kruskal-Wallis test for continuous measures
and Fisher's Exact test for categorical measures were used.

Results: A total of 116 patients with IBD who had presented with at least 1 oral finding during the study time period were identified. Aphthous
ulcers were the most common oral presentation in both Crohn’s disease (CD) (85.1%) and ulcerative colitis (UC) (75.0%). OEIMs were asso-
ciated with CD activity in the small intestine (P =.004) and colon (P < .001). UC pancolitis was associated with OEIMs (P =.002). In 32.7% of
patients, OEIMs led to either an increase in dose or frequency of IBD therapy. In an additional 16.4% of patients, new systemic agents were
started because of the OEIMs.

Conclusions: This study provides evidence that patients with IBD may develop OEIMs synchronous with IBD flares and may require escalation
of IBD therapy when OEIMs occur.

Lay Summary

Patients with IBD may develop oral extraintestinal manifestations (OEIM) synchronous with IBD flares and may require escalation of IBD therapy
when OEIMs occur.

Key Words: oral EIM, aphthous ulcers, stomatitis, mucositis

Introduction 5%-50% of patients with IBD."> EIMs can either be associ-
ated with IBD activity while others, such as primary sclero-
sing cholangitis and pyoderma gangrenosum, do not parallel
activity of luminal IBD.? Oral extraintestinal manifestations
(OEIMs), predominately aphthous ulcers, are the focus of this
article due to the pervasive nature of this EIM among patients
with IBD.*

Inflammatory bowel diseases (IBD), including both Crohn’s
disease (CD) and ulcerative colitis (UC), may present with a
multitude of symptoms both within and outside of the gastro-
intestinal (GI) tract. Extraintestinal manifestations (EIMs) of
IBD span nearly every organ, resulting in the need for mul-
tidisciplinary education and collaboration. EIMs occur in
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There is limited literature on standardized identification
and treatment of OEIMs. In order to help contextualize
scientific and clinical research on OEIMs, the European
Crohn’s and Colitis Organization (ECCO) brought together
15 ECCO members and 6 experts in subspecialties often in-
volved in the multidisciplinary management of OEIMs, in-
cluding rheumatologists, dermatologists, ophthalmologists,
and immunologists, to outline criteria for diagnosing OEIM
in IBD.’ The panel agreed that an EIM of any organ system
is “an inflammatory pathology in a patient with IBD that is
located outside the gut and for which the pathogenesis is ei-
ther dependent on extension/translocation of immune re-
sponse from the intestine, or is an independent inflammatory
event perpetuated by IBD or that shares a common environ-
mental or genetic predisposition with IBD.”’ The variable def-
inition of OEIMs of IBD is further mystified by the concept
of extraintestinal complications (ECs) of IBD. As opposed
to OEIMs, ECs are a direct or indirect sequela of GI inflam-
mation.! For example, nausea, abdominal pain, and loss of
appetite that can result from IBD activity can result in ECs in-
cluding osteoporosis, anemia, and micronutrient deficiencies.®
The mutually exclusive concepts of EIMs versus ECs of IBD
contribute to the difficulty that exists in the recognition and
optimal treatment of these conditions.

Perhaps the lack of consistent criteria to define EIMs is a
product of the lack of clarity on the pathogenesis of these
conditions. Given the appreciation of the increased likeli-
hood of additional EIMs after the development of 1 EIM,
it is possible that a common pathogenic pathway exists.”
Aphthous ulcers have previously been found to be the most
common OEIM of IBD.® These typically present as sharply
marginated ulcers with a fibrinous base surrounded by ery-
thema (Figure 1). Patients often present with oral symptoms
that can significantly impair quality of life due to pain and
result in decreased oral intake which may worsen under-
lying nutritional deficiencies. Importantly, about a quarter
of patients with IBD present with OEIMs before intestinal
symptoms prompt evaluation for IBD.! One study by Plauth
and colleagues found OEIMs to be the presenting symptom of
newly diagnosed CD in 60% of patients.” However, OEIMs
can precede, coincide, or come after intestinal inflammation
with IBD.' This highlights the importance of collaboration
across specialties including gastroenterology, dermatology,

Figure 1. Aphthous ulcers typically present as sharply marginated ulcers
with a fibrinous base surrounded by erythema (by permission of Mayo
Foundation for Medical Education and Research. All rights reserved).
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rheumatology, dentistry, and primary care to recognize
OEIMs and facilitate appropriate evaluation and manage-
ment. New or worsening recurrent aphthous ulcers should
prompt providers to consider screening for IBD.

OEIMs have been recognized as having a direct relation-
ship with the activity of IBD." Flares of OEIMs may serve as
an indicator of disease activity in a patient with IBD. Flares
of OEIMs may also indicate that alternative or escalated IBD
therapy is needed.

The aims of this study were to: (1) determine which OEIMs
are most prevalent among patients with IBD, (2) investigate
the presence of a temporal association between GI luminal
disease activity and OEIMs, and (3) determine how often
changes in therapeutic management of IBD are needed in the
presence of OEIMs. Primary outcome measured endoscopic
disease activity. Secondary outcomes included time between
active OEIM and GI disease activity, and the need for adding,
escalating, or changing advanced therapies.

Materials and Methods

Patients with IBD who were evaluated for at least 1 oral
complaint between January 2017 and November 2021 were
identified and included. Patients were identified using the
SlicerDicer function of our institution’s electronic medical
record (EPIC). This search was performed using ICD-10 codes
to identify patients 18 and over with a diagnosis of CD or UC
and one of the following oral diagnosis codes: K12.0 “recur-
rent aphthous stomatitis,” K13.4 “granuloma and granuloma-
like lesions of oral mucosa,” K12.30 “mucositis (ulcerative);
non-specified,” K12.1 “other forms of oral stomatitis,” or
G51.2 “Melkersson’ s syndrome.” Patients were stratified by
IBD diagnosis (CD or UC). All included patients had to have a
visit at 1 of the 3 Mayo Clinic sites for their oral complaint and
clinical notes were reviewed by the study team to confirm in-
clusion in the study. Patients were excluded if they did not have
a confirmed diagnosis of IBD or if they did not have at least
1 oral diagnosis for which they were evaluated at our center
during the study period. OEIMs were temporally related to GI
inflammation if both were active within 4 weeks of each other.
Clinical notes of providers caring for included patients were
retrospectively reviewed to determine demographic informa-
tion, extent of intestinal involvement by location, previous
treatments for IBD, oral symptoms and diagnoses rendered,
OEIM treatment, IBD treatment during OEIM symptoma-
tology, synchronicity between oral and GI findings, and other
medical comorbidities. Information was recorded regarding
whether the patient’s oral findings were deemed to be related
to IBD by the treating clinicians, whether IBD was active at
the time of oral findings, and at what site of involvement.
Additionally, data on whether changes were made to IBD med-
ical therapy due to the OEIM were collected. To determine the
activity of IBD at the time of oral findings, clinical notes as
well as procedural and lab data from 4 weeks of pre and post-
oral complaints were reviewed, including endoscopic findings.
In patients who expressed active symptoms, an endoscopy was
required to confirm if they truly had disease activity or not.
Patients under the age of 18 years were excluded. Institutional
Review Board approval was obtained for this minimal risk chart
review study, which complies with the Helsinki Declaration.



Oral Extraintestinal Manifestations of Inflammatory Bowel Disease

Statistical Analysis

The data were analyzed separately with respect to specific
IBD diagnoses of either CD or UC. Kruskal-Wallis test for
continuous measures and Fisher’s Exact test for categorical
measures were performed to identify an association between
active IBD flare and oral findings. Numerical variables were
summarized with median and range and categorical variables
were summarized with frequency and percentage. All tests
were 2-sided and P-values less than .05 were considered sta-
tistically significant. All the analysis programming was done
by R-studio with R version 4.1.2.

Results

Demographic Information

A total of 116 patients with IBD were included. Patient and
disease characteristics are summarized in Table 1. Patients
with CD made up just over half (57.8%) of our sample size.

Table 1. Patient and disease characteristics of the 116 included patients.

The median age at CD diagnosis was 30.7 (range 18.1-77.8)
years. Extentof CD activity in the small intestine was most
common (79.1%), followed by activity in the colon (71.6%).
There were 49 patients with UC in our study cohort. The me-
dian age at UC diagnosis was 38.9 (range 19.6-74.7) years.
Pancolitis was the most common site of disease activity ex-
tent in the UC cohort (67.3%). The most frequent medical
comorbidities in all patients included anemia (50.9%), nu-
tritional deficiencies (37.1%), anxiety (36.2%), inflammatory
arthritis (34.5%), and depression (32.8%).

Oral Extraintestinal Manifestations in Relation to
IBD

Table 2 summarizes the oral diagnoses given and IBD charac-
teristics at the time of oral findings. The most common oral di-
agnosis was aphthous ulcers, which was found in 80% of our
cohort. Other OEIM diagnoses including angular cheilitis, gran-
ulomatous diseases, and pyostomatitis vegetans were infrequent

Variable

Median (minimum, maximum) or No. (%) of patients

Diagnosis of Crohn’s disease (17 = 67)
Age at Crohn’s disease diagnosis (years)
Crohn’s disease site, extent of involvement

Small intestine

Colon

Perianal disease

Gastroduodenal

Esophageal
Diagnosis of ulcerative colitis (17 = 49)
Age at ulcerative colitis diagnosis (years)
Ulcerative colitis site,extent of involvement

Extensive colitis/Pancolitis

Rectum/proctitis

Left-sided colitis

Proctosigmoiditis
Medical comorbidities

Anemia

Nutritional deficiency

Anxiety

Inflammatory arthritis

Depression

Cardiovascular disease

Dyslipidemia

Neurologic disorder

Obesity

Thyroid disease

Renal disease

Diabetes mellitus

Chronic liver disease

Primary sclerosing cholangitis

Solid organ transplantation

Cervical cancer

Spondylitis

Uveitis

67 (56.3%)
30.7 (18.1, 77.8)

53
48

23

7

4

49 (42.2%)

38.9 (19.6, 74.7)

34

59 (50.9%)
43 (37.1%)
42 (36.2%)
40 (34.5%)
38 (32.8%)
36 (31.0%)
36 (31.0%)
33 (28.4%)
21 (18.1%)
15 (12.9%)
12 (10.3%)
12 (10.3%)
10 (8.6%)
4 (3.4%)

4 (3.4%
1.7%
0.9%

(
(
(
(0.9%

)
2 )
1 )
1 )




Table 2. Most common oral diagnoses given.
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Oral diagnosis given, CD cohort

Overall (N =67)

Aphthous ulcer
Stomatitis unspecified
Oral candidiasis
Mucositis unspecified
Angular cheilitis

Oral Crohn’s disease
Glossitis

Mucogingivitis
Granulomatous cheilitis
Orofacial granulomatosis

Pyostomatitis vegetans

57 (85.1%)
8 (11.9%)
6(9.0%)
5(7.5%)
4(6.0%)
3(4.5%)

Oral diagnosis given, UC cohort

Overall (N =52)

Aphthous ulcer

Stomatitis unspecified

Mucositis unspecified

Oral candidiasis

Mucogingivitis

Angular cheilitis
Cobblestone/hyperplastic oral mucosa

Pyostomatitis vegetans

39 (75.0%)
7 (13.5%)

Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis.

(Table 2). The most common CD sites active at the time of oral
findings were the small intestine (46.3%) and the colon (34.3%).
Pancolitis was the most common site of activity in patients with
UC at the time of presentation with oral findings (19.2%).

Table 3 demonstrates the relationship between oral
findings and IBD in this cohort. In 47.4% of patients, treating
clinicians attributed the oral findings to the patient’s IBD, and
oral findings were associated with flares of IBD in 40.5% of
patients. Amongst patients deemed to have oral findings re-
lated to IBD, in 32.7% of patients, OEIMs led to either an
increase in dose or frequency of IBD therapy. In an additional
16.4% of these patients, new systemic agents were started be-
cause of OFIMs.

Amongst the CD cohort, treating clinicians attributed oral
findings to CD in 56.7% of patients. In the remaining 43.3%
of patients, this relationship was not explicitly recognized by
the treating clinicians. Oral findings were found to be associ-
ated with CD flares in 44.8% of patients (Table 3). OEIMs
led to a change in CD treatment in 42.1% of patients with
OEIMS deemed related to IBD, including dose adjustments
or increasing the frequency of medications given; and a new
systemic agent was added in an additional 13.2% of patients
with OEIMs that were deemed related to CD (Table 3). In
66.7% (P =.004) of patients with CD, CD activity in the
small intestine coincided with OEIMs (Table 4). In 56.7%
(P <.001) of patients with CD, there was CD activity in the
colon that coincided with OEIMs (Table 4). Patients with
flares of CD that were esophageal, gastroduodenal, and peri-
anal did not show statistically significant overlap with active
OEIMs (Table 4).

About a third of oral findings (34.7%) in patients with UC
were interpreted by treating clinicians to relate to their IBD

diagnosis (Table 3). In 34.7% of patients with UC, these oral
findings were associated with UC flares (Table 3). Amongst
patients with UC, when treating clinicians determined their
OEIMs related to IBD, OEIMs led to a change in IBD treat-
ment in 11.7% of patients, and a new systemic agent was
added in an additional 23.5% of patients (Table 3).In 47.1%
of patients with UC, there was pancolonic UC activity that
was synchronous with OEIMs (P = .002, Table §).

Discussion

Our retrospective study of oral findings in patients with IBD
has produced several clinically significant findings. The most
commonly active sites for both CD and UC during flares of
OEIMs were similar to those identified historically. The ma-
jority of the existing literature on the temporal relationship
between intestinal IBD activity and OEIMs support a rela-
tionship between IBD activity and OEIMs. Several studies
have shown that patients with active CD experience a greater
frequency of OEIMs than patients with inactive CD.>!>1* A
prospective case-control study by Brito and colleagues, how-
ever, comparing the prevalence of periodontal disease, a non-
specific OEIM of IBD, in 179 patients with IBD to 74 patients
without IBD, failed to show this association. Although
patients with IBD were found to have significantly worse oral
health than matched controls, there was no difference be-
tween the groups in the number of active oral lesions and this
study did not find a relationship between IBD disease activity
and periodontitis.’> Another study found that aphthous ulcers
were diagnosed before IBD in 27.8% of patients.'® Our data
reinforces that some oral findings may be associated with
IBD and this supports a role for screening for oral symptoms
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Table 3. Relationship between oral findings and IBD.

Crohn’s disease Ulcerative colitis Total
(N=67) (N = 49) (N=116)
Treating clinicians attributed oral findings to patient’s IBD?
No 9 (13.4%) 21 (42.9%) 30 (25.9%)
Yes 38 (56.7%) 17 (34.7%) 55(47.4%)
Not determined 20 (29.9%) 11 (22.4%) 31 (26.7%)
Did flares of oral findings correlate with flares of IBD?
No 26 (38.8%) 29 (59.2%) 55 (47.4%)
Yes 30 (44.8%) 17 (34.7%) 47 (40.5%)
Not determined 11 (16.4%) 3(6.1%) 14 (12.1%)
Did oral findings lead to changes in IBD treatment or new systemic
agents being given?
No 40 (59.7%) 37 (75.5%) 77 (66.4%)
Yes, IBD treatment changed 20 (29.9%) 5(10.2%) 25 (21.6%)
Yes, new systemic agents added 6 (9.0%) 4 (8.2%) 10 (8.6%)
Not determined 1(1.5%) 3(6.1%) 4 (3.4%)
Did oral findings lead to changes in IBD treatment or new systemic N=38 N=17 N=355
agents being given among patients with oral findings attributed to IBD
No 16 (42.1%) 9 (52.9%) 25 (45.4%)
Yes, IBD treatment changed 16 (42.1%) 2 (11.7%) 18 (32.7%)
Yes, new systemic agents added 5(13.2%) 4(23.5%) 9 (16.4%)
Not determined 1(2.6%) 2 (11.7%) 3(5.4%)
Abbreviation: IBD, inflammatory bowel disease.
Table 4. Correlation between IBD flares and oral findings by active CD site.
Active CD site at time of oral findings No flare correlation (N = 26) Flare correlation (N = 30) Total (N=56) P value
Esophageal 115
No 26 (100.0%) 26 (86.7%) 52 (92.9%)
Yes 0 (0.0%) 4(13.3%) 4(7.1%)
Gastroduodenal .055
No 26 (100.0%) 25 (83.3%) 51(91.1%)
Yes 0 (0.0%) 5(16.7%) 5(8.9%)
Small intestine .004
No 19 (73.1%) 10 (33.3%) 29 (51.8%)
Yes 7 (26.9%) 20 (66.7%) 27 (48.2%)
Colon <.001
No 23 (88.5%) 13 (43.3%) 36 (64.3%)
Yes 3(11.5%) 17 (56.7%) 20 (35.7%)
Perianal disease 517
No 22 (84.6%) 23 (76.7%) 45 (80.4%)
Yes 4(15.4%) 7 (23.3%) 11 (19.6%)

Abbreviations: IBD, inflammatory bowel disease; CD, Crohn’s disease.

in patients who report GI symptoms as it may allow for
earlier identification of IBD. Similarly, patients with new or
worsening recurrent aphthous ulcers should be screened for
symptoms of IBD.!” Earlier identification and treatment of
IBD may help prevent disease progression associated with
delayed diagnosis and also help improve patient’s quality of
life through earlier therapy. As for patients who already have
IBD and are on IBD therapy, in the presence of OEIMs, they
may benefit from escalation of therapy.

In our patient sample, nearly half (47.4%) of the oral
findings were attributed to underlying IBD and 40.5% of
oral findings occurred in association with an IBD flare. Our
results support those of prior studies which have shown that
aphthous ulcers can occur with increased IBD activity.'® The
synchronous presentation of OEIMs with IBD flares fur-
ther supports that better control of IBD promotes better
patient outcomes. Despite this correlation, only one-fifth of
patients in this study received changes to their IBD treatment.



Table 5. Correlation between IBD flares and oral findings by active UC site.
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Active UC site at time of oral findings No flare correlation (N =31) Flare correlation (N =17) Total (N =48) P value
Proctosigmoiditis .99
No 28 (90.3%) 15 (88.2%) 43 (89.6%)
Yes 3(9.7%) 2 (11.8%) 5(10.4%)
Left-sided colitis .99
No 29 (93.5%) 16 (94.1%) 45 (93.8%)
Yes 2 (6.5%) 1(5.9%) 3(6.2%)
Extensive colitis/Pancolitis .002
No 29 (93.5%) 9 (52.9%) 38 (79.2%)
Yes 2 (6.5%) 8 (47.1%) 10 (20.8%)
Rectum 651
No 28 (90.3%) 14 (82.4%) 42 (87.5%)
Yes 3(9.7%) 3(17.6%) 6 (12.5%)

Abbreviations: IBD, inflammatory bowel disease; UC, ulcerative colitis.

Recognition of the temporal relationship between OEIMs
and active IBD should prompt providers to consider adjusting
IBD therapy to address OEIMs in order to optimize patient
quality of life and outcomes.

The most frequent medical comorbidities in our patient
population were anemia (50.9%), nutritional deficiency
(37.1%), anxiety (36.2%), inflammatory arthritis (34.5%),
and depression (32.8%). OEIMs likely contribute to many
of these comorbidities. For example, pain associated with
swallowing could prevent adequate oral intake resulting in
weight loss and nutritional deficiencies. Additionally, recur-
rent or refractory oral pain and ulcers could certainly pro-
mote feelings of anxiety and depression. Another concept
worthy of consideration is the possibility that ECs of IBD
may beget OEIMs. For example, iron deficiency anemia is
appreciated as the leading cause of anemia in patients with
IBD with an average prevalence of 45%.'"** However, there
is likely a multifactorial origin of anemia in patients with
IBD, as anemia of chronic disease is another common eti-
ology of anemia in this patient population.?! There are sev-
eral elements at play in patients with IBD contributing to
such a robust portion of the population experiencing anemia.
These include blood loss through intestinal ulcerations,
poor iron absorption in patients with duodenal disease, in-
flammatory upregulation of hepcidin resulting in reduced
intestinal absorption, and inflammatory inhibition of eryth-
ropoiesis.?? Appreciation of this EC of IBD is relevant due to
the implications of anemia on aphthous ulceration. Studies
have established a significant association between anemia
and nutrient deficiencies and the development of recurrent
aphthous stomatitis.?*2¢ Therefore, it is difficult to discern
which aphthous ulcers are an OEIM or EC of IBD.

There are several limitations to this study including the rela-
tively small number of patients with active IBD that coincided
with oral findings thus limiting statistical power to detect an
association between the 2. Other factors that may contribute
to oral findings as well as OEIMs refractory to IBD treatment
should be further analyzed. Additionally, the oral diagnoses
and the relationship of these diagnoses to IBD in our study
were provided by medical doctors. Given the retrospective na-
ture of a chart review, we are not able to better clarify some of
these diagnoses. Given the lack of consistent criteria to define

OEIMs, and variable knowledge of OEIMs and their patho-
genesis, this may have impacted the frequency at which the
oral findings in this cohort were thought to be related to the
patient’s IBD. As these patients were not evaluated by dentists,
other known OEIMs, such as periodontitis, may have been
underreported and the relationship to IBD unrecognized.

In conclusion, recognition of the temporal relationship be-
tween OEIMs and active IBD can help clinicians to optimize
patient outcomes. Persistent OEIMs should prompt providers
to consider adjusting IBD therapy. Awareness of this relation-
ship may also help to identify patients with IBD earlier in the
course of the disease, thus minimizing long-term morbidity.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Conflict of Interest

Dr. Jana G. Hashash holds the position of associate editor for
Crohn’s and Colitis 360 and has been recused from reviewing
or making decisions for the manuscript. No disclosures or
conflicts of interest related to the content of this manuscript
exist.

Ethics Approval

The Mayo Clinic Institutional Review Board approved a
search of the electronic health record.

Data Availability

The data that support the findings of this study are avail-
able from the corresponding author upon reasonable request.
Data not publicly available.

References

1. Rogler G, Singh A, Kavanaugh A, Rubin DT, et al. Extraintestinal
manifestations of inflammatory bowel disease: current concepts,
treatment, and implications for disease management. Gastroenter-
ology. 2021;161(4):1118-1132. doi:10.1053/j.gastro.2021.07.042


https://doi.org/10.1053/j.gastro.2021.07.042

Oral Extraintestinal Manifestations of Inflammatory Bowel Disease

10.

11.

12.

13.

14.

Ribaldone DG, Pellicano R, Actis GC. The gut and the inflam-
matory bowel diseases inside-out: extra-intestinal manifestations.
Minerva Gastroenterol Dietol. 2019;65(4):309-318. doi:10.23736/
S$1121-421X.19.02577-7

Su CG, Judge TA, Lichtenstein GR. Extraintestinal manifestations
of inflammatory bowel disease. Gastroenterol Clin North Am.
2002;31(1):307-327. doi:10.1016/s0889-8553(01)00019-x
Ribaldone DG, Brigo S, Mangia M, Saracco GM, Astegiano M,
Pellicano R. Oral manifestations of inflammatory bowel disease
and the role of non-invasive surrogate markers of disease activity.
Medicines (Basel). 2020;7(6):33. doi:10.3390/medicines7060033
Hedin CRH, Vavricka SR, Stagg AJ, et al. The pathogenesis of
extraintestinal manifestations: implications for IBD research, di-
agnosis, and therapy. | Crobns Colitis. 2019;13(5):541-554.
doi:10.1093/ecco-jccl/jjy191

Greuter T, Vavricka SR. Extraintestinal manifestations in inflam-
matory bowel disease—epidemiology, genetics, and pathogenesis.
Expert Rev Gastroenterol Hepatol. 2019;13(4):307-317. doi:10.1
080/17474124.2019.1574569

Vavricka SR, Rogler G, Gantenbein C, et al. Chronological order
of appearance of extraintestinal manifestations relative to the time
of IBD diagnosis in the Swiss inflammatory bowel disease co-
hort. Inflamm Bowel Dis. 2015;21(8):1794-1800. doi:10.1097/
MIB.0000000000000429

Lauritano D, Boccalari E, Di Stasio D, et al. Prevalence of oral
lesions and correlation with intestinal symptoms of inflamma-
tory bowel disease: a systematic review. Diagnostics (Basel).
2019;9(3):77. d0i:10.3390/diagnostics9030077

Plauth M, Jenss H, Meyle J. Oral manifestations of Crohn’s disease.
An analysis of 79 cases. | Clin Gastroenterol. 1991;13(1):29-37.
doi:10.1097/00004836-199102000-00008

Muhvié¢-Urek M, Tomac-Stojmenovi¢ M, Mijandrusi¢-Sin¢i¢ B. Oral
pathology in inflammatory bowel disease. World | Gastroenterol.
2016522(25):5655-5667. doi:10.3748/wjg.v22.i125.5655
Trikudanathan G, Venkatesh PG, Navaneethan U. Diagnosis
and therapeutic management of extra-intestinal manifestations
of inflammatory bowel disease. Drugs. 2012;72(18):2333-2349.
doi:10.2165/11638120-000000000-00000

Halme L, Meurman JH, Laine P, et al. Oral findings in patients with
active or inactive Crohn’s disease. Oral Surg Oral Med Oral Pathol.
1993;76(2):175-181. doi:10.1016/0030-4220(93)90200-n
Asquith P, Thompson RA, Cooke WT. Oral manifestations of Crohn’s
disease. Gut. 1975;16(4):249-254. doi:10.1136/gut.16.4.249

Katz J, Shenkman A, Stavropoulos F, Melzer E. Oral signs and
symptoms in relation to disease activity and site of involvement in

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

2S.

26.

patients with inflammatory bowel disease. Oral Dis. 2003;9(1):34-
40. d0i:10.1034/.1601-0825.2003.00879.x

Brito F, de Barros FC, Zaltman C, et al. Prevalence of periodontitis
and DMFT index in patients with Crohn’s disease and ulcerative
colitis. | Clin Periodontol. 2008;35(6):555-560. doi:10.1111/
j.1600-051X.2008.01231.x

Lakatos PL, Lakatos L, Kiss LS, et al. Treatment of extraintestinal
manifestations in inflammatory bowel disease. Digestion.
2012;86(Suppl 1):28-35. d0i:10.1159/000341950

Cui RZ, Bruce AJ, Rogers RS, Rogers RS, 3rd. Recurrent aphthous
stomatitis. Clin Dermatol. 2016;34(4):475-481. doi:10.1016/j.
clindermatol.2016.02.020

Vavricka SR, Schoepfer A, Scharl M, Lakatos PL, Navarini A,
Rogler G. Extraintestinal manifestations of inflammatory bowel
disease. Inflamm Bowel Dis. 2015;21(8):1982-1992. d0i:10.1097/
MIB.0000000000000392

Gisbert JP, Gomoll NE Common misconceptions in the diag-
nosis and management of anemia in inflammatory bowel disease.
Am | Gastroenterol. 2008;103(5):1299. doi:10.1111/5.1572-
0241.2008.01846.x.

Kulnigg S, Gasche C. Systematic review: managing anaemia in
Crohn’s disease. Aliment Pharmacol Ther. 2006;24(11-12):1507-
1523. d0i:10.1111/.1365-2036.2006.03146.x

Dignass AU, Gasche C, Bettenworth D, et al.; European Crohn’s
and Colitis Organisation [ECCO]. European consensus on the
diagnosis and management of iron deficiency and anaemia in in-
flammatory bowel diseases. ] Crohns Colitis. 2015;9(3):211-222.
doi:10.1093/ecco-jcc/jju009

Weiss G, Gasche C. Pathogenesis and treatment of anemia in in-
flammatory bowel disease. Haematologica. 2010;95(2):175-178.
do0i:10.3324/haematol.2009.017046

Sun A, Chen HM, Cheng SJ, et al. Significant association of
deficiencies of hemoglobin, iron, vitamin B12, and folic acid and
high homocysteine level with recurrent aphthous stomatitis. | Oral
Pathol Med. 2015;44(4):300-305. doi:10.1111/jop.12241
Compilato D, Carroccio A, Calvino F, Di Fede G, Campisi G.
Haematological deficiencies in patients with recurrent aphthosis.
J Eur Acad Dermatol Venereol. 2010;24(6):667-673. doi:10.1111/
j.1468-3083.2009.03482.x

Wray D, Ferguson MM, Hutcheon WA, Dagg JH. Nutritional
deficiencies in recurrent aphthae. | Oral Pathol. 1978;7(6):418-
423. doi:10.1111/5.1600-0714.1978.tb01612.x

Lopez-Jornet P, Camacho-Alonso F Martos N. Hematolog-
ical study of patients with aphthous stomatitis. Int | Dermatol.
2014;53(2):159-163. doi:10.1111/.1365-4632.2012.05751.x


https://doi.org/10.23736/S1121-421X.19.02577-7
https://doi.org/10.23736/S1121-421X.19.02577-7
https://doi.org/10.1016/s0889-8553(01)00019-x
https://doi.org/10.3390/medicines7060033
https://doi.org/10.1093/ecco-jcc/jjy191
https://doi.org/10.1080/17474124.2019.1574569
https://doi.org/10.1080/17474124.2019.1574569
https://doi.org/10.1097/MIB.0000000000000429
https://doi.org/10.1097/MIB.0000000000000429
https://doi.org/10.3390/diagnostics9030077
https://doi.org/10.1097/00004836-199102000-00008
https://doi.org/10.3748/wjg.v22.i25.5655
https://doi.org/10.2165/11638120-000000000-00000
https://doi.org/10.1016/0030-4220(93)90200-n
https://doi.org/10.1136/gut.16.4.249
https://doi.org/10.1034/j.1601-0825.2003.00879.x
https://doi.org/10.1111/j.1600-051X.2008.01231.x
https://doi.org/10.1111/j.1600-051X.2008.01231.x
https://doi.org/10.1159/000341950
https://doi.org/10.1016/j.clindermatol.2016.02.020
https://doi.org/10.1016/j.clindermatol.2016.02.020
https://doi.org/10.1097/MIB.0000000000000392
https://doi.org/10.1097/MIB.0000000000000392
doi: 10.1111/j.1572-0241.2008.01846.x
doi: 10.1111/j.1572-0241.2008.01846.x
https://doi.org/10.1111/j.1365-2036.2006.03146.x
https://doi.org/10.1093/ecco-jcc/jju009
https://doi.org/10.3324/haematol.2009.017046
https://doi.org/10.1111/jop.12241
https://doi.org/10.1111/j.1468-3083.2009.03482.x
https://doi.org/10.1111/j.1468-3083.2009.03482.x
https://doi.org/10.1111/j.1600-0714.1978.tb01612.x
https://doi.org/10.1111/j.1365-4632.2012.05751.x

	Oral Extraintestinal Manifestations of Inflammatory Bowel Disease: The Temporal Relationship Between Oral and Intestinal Symptoms
	Introduction
	Materials and Methods
	Statistical Analysis

	Results
	Demographic Information
	Oral Extraintestinal Manifestations in Relation to IBD

	Discussion
	References


