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Abstract
INTRODUCTION. The manifestations of Crohn’s disease (CD) and ulcerative colitis (UC) in the oral cavity 
include both nonspecific lesions and specific lesions directly associated with intestinal inflammation. Oral 
lesions that remain undiagnosed may subsequently be difficult to manage with therapeutic and preventive 
measures.
AIM. To evaluate the developed diagnostic algorithm for oral mucosal pathology in patients with CD and UC.
MATERIALS AND METHODS. The comprehensive clinical and dental examination included an assessment of 
complaints, medical history, findings from an objective examination, and laboratory investigations.
RESULTS. This retrospective, multicenter study included young adults with CD and UC who were under regu-
lar medical supervision in gastroenterology departments and adhered to general treatment protocols. Clini-
cal manifestations of lip vermilion pathology were observed in 51.43% and 42.85% of patients with CD and 
UC, respectively (p < 0.01), including glossodynia in 31.43% (p < 0.01) and 17.15% (p < 0.05) of cases. The 
main complaints of patients with diagnosed oral mucosal pathology were unpleasant sensations in the form 
of soreness and pain when consuming irritant foods in 100% and 65.71% of cases, respectively; discomfort 
during speech in 31.43% and 25.71% of cases; and dry mouth in 51.43% and 25.71% of cases. Burning sensa-
tion in the oral cavity was reported in 31.43% and 17.15% of patients.
CONCLUSIONS. The correlation between clinical manifestations of oral mucosal pathology and labora-
tory findings necessitates biochemical monitoring of reduced vitamin B6 and B12 levels in the blood. De-
ficiency of these vitamins was observed in 42.9% and 28.57% of patients with CD and in 34.4% and 20.0% 
of patients with UC, justifying the diagnosis of desquamative glossitis (KACD = 0.73 and KAUC = 0.64). The 
diagnosis of fissured tongue was established in 42.9% and 28.57% of CD patients and in 14.3% and 8.6% of 
UC patients (KACD = 1.0, KAUC = 0.64). In CD patients in remission with vitamin B12 deficiency, the relative 
risks for the development of aphthous stomatitis, fissured tongue, and burning mouth syndrome with glos-
sodynia were OR = 7.1 (CI: 1.2–41.0), OR = 11.5 (CI: 1.7–77.2), and OR = 29.3 (CI: 4.1–200.0), respectively. In 
the same group, vitamin B6 deficiency increased the risk of fissured tongue (OR = 12.7, CI: 1.3–121.4) and 
burning mouth syndrome with glossodynia (OR = 13.5, CI: 2.3–80.8). In UC patients, deficiencies in vitamin 
B12 and B6 were criteria for the development of recurrent aphthous stomatitis (OR = 19.2, CI: 1.9–196.5 and 
OR = 9.2, CI: 1.4–59.6, respectively), fissured tongue (OR = 13.5, CI: 1.6–115.9 and OR = 9.8, CI: 1.2–77.7, 
respectively), and burning mouth syndrome with glossodynia (OR = 8.7, CI: 1.02–63.8 and OR = 17.3, 
CI: 2.2–138.2, respectively). Low hemoglobin levels in CD patients increased the risk of geographic glos-
sitis (OR = 4.9, CI: 1.01–29.4) and the manifestation of burning mouth syndrome with glossodynia (OR = 6.0, 
CI: 1.2–29.7). Interdisciplinary collaboration between dentists, gastroenterologists, general practitioners, 
and neurologists is essential for the early diagnosis of lip vermilion and oral mucosal pathology in patients 
with CD and UC manifestations.
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Резюме
ВВЕДЕНИЕ. Проявления болезни Крона (БК) и неспецифического язвенного колита (НЯК) в полости 
рта включают неспецифические поражения и специфические поражения, непосредственно связан-
ные с воспалением кишечника. Поражения в полости рта, которые могут быть не диагностированы 
в дальнейшем трудно поддаются лечебно-профилактическим мероприятиям. 
ЦЕЛЬ ИССЛЕДОВАНИЯ. Оценка разработанного алгоритма при диагностике патологии слизистой 
оболочки рта у пациентов с БК и НЯК. 
МАТЕРИАЛЫ И МЕТОДЫ. Комплекс клинико-стоматологического обследования включал анализ жа-
лоб, анамнеза, данных обьективного обследования, лабораторного исследования. 
РЕЗУЛЬТАТ. В это ретроспективное трехцентровое исследование были включены лица молодого 
возраста с БК и НЯК, которые находились на диспансерном наблюдении в гастроэнтерологиче-
ских отделениях и соблюдали требования общего лечения. При БК и НЯК клинические проявления 
патологии красной каймы губ выявлены у 51,43% и 42,85% лиц (p < 0,01), в том числе глоссодинии 
в 31,43% (p < 0,01) и 17,15% (p < 0,05) случаев. Основными жалобами пациентов при выявленной па-
тологии СОР были неприятные ощущения в виде ссаднения и болезненности при приеме, раздража-
ющей пиши в 100% и 65,71% случаев, при разговоре в 31,43% и 25,71% случаев, на наличие сухости 
в полости рта в 51,43% и 25,71% случаев. Симптом жжения полости рта выявлен у 31,43% и 17,15% 
пациентов. 
ВЫВОДЫ. Взаимосвязь клинических проявлений патологии слизистой оболочки рта с лабораторны-
ми показателями предусматривает биохимический мониторинг в крови сниженного уровня витами-
на В6 и В12, что соответственно в 42,9%, 28,57% случаев при болезни Крона, в 34,4%, 20,0% случаев 
при неспецифическом язвенном колите обосновывает постановку диагноза десквамативный глос-
сит (KAБК = 0,73 и KAНЯК = 0,64), в 42,9%, 28,57% случаях при болезни Крона БК и в 14,3%, 8,6% случаях 
неспецифического язвенного колита диагностику складчатого языка (KAБК = 1,0, KAНЯК = 0,64). У па-
циентов с БК в стадии ремиссии при наличии дефицита витамина В12 в крови относительные шан-
сы и доверительных интервалов развития афтозного стоматита составляют с OR = 7,1 (CI: 1,2–41,0), 
складчатого языка с OR = 11,5 (CI: 1,7–77,2), синдрома жжения полости рта, глоссодинии с OR = 29,3 
(CI: 4,1–200,0). При дефиците В6 у этих же больных возрастает риск складчатого языка с OR = 12,7  
(CI: 1,3–121,4) и синдрома жжения полости рта, глоссодинии с OR = 13,5 (CI: 2,3–80,8). У больных 
с НЯК при наличии дефицита витаминов В12 и В6 в крови является критерием для развития реци-
дивирующего афтозного стоматита (OR = 19,2 (CI: 1,9–196,5) и OR = 9,2 (CI: 1,4–59,6) соответствен-
но, складчатого языка (OR = 13,5 (CI: 1,6–115,9) и OR = 9,8 (CI: 1,2–77,7), соответственно, синдрома 
жжения полости рта, глоссодинии (OR = 8,7 (CI: 1,02–63,8) и OR = 17,3 (CI: 2,2–138,2), соответствен-
но). Низкий уровень гемоглобина у пациентов с БК повышал риск клинического течения географиче-
ского глоссита (OR = 4,9 (CI: 1,01–29,4)) и проявлений синдрома жжения полости рта и глоссодинии 
(OR = 6,0 (CI: 1,2–29,7). 
ЗАКЛЮЧЕНИЕ. Междисциплинарное сотрудничество между стоматологами, гастроэнтерологами, 
терапевтами, неврологами является критерием ранней диагностики патологии красной каймы губ 
и слизистой оболочки рта у пациентов с проявлениями БК и НЯК.

Ключевые слова: диагностика, афтозный стоматит, глоссит, синдром жжения полости рта, болезнь 
Крона, неспецифический язвенный колит
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INTRODUCTION
Inflammatory bowel diseases (IBD) primarily include 

ulcerative colitis (UC) and Crohn’s disease (CD). Both 
conditions have significant social relevance, as the pri-
mary cohort of patients predominantly consists of young, 
working-age individuals who fall into the category of 
“chronically ill” and require frequent hospitalizations [1].

According to data obtained from 78 regions of Rus-
sia, inflammatory bowel diseases (IBD) have been  
diagnosed in 3,827 patients, including 2,358 cases of 
ulcerative colitis (UC) and 1,469 cases of Crohn’s dis-
ease (CD) [1]. The global number of IBD patients ex-
ceeds 4.9 million. In Europe, the incidence of CD ranges 
between 0.4 and 22.8 per 100,000 people per year, 
while the incidence of UC varies between 2.4 and 44.0 
per 100,000 people per year [2; 3].

From an epidemiological perspective, CD affects 
men and women equally. The age of disease onset fol-
lows a bimodal distribution, with a peak between 20 and 
40 years and a second peak between 50 and 60 years. 
The incidence and prevalence of the disease have sig-
nificantly increased worldwide [4].

The presence of oral manifestations that precede 
or follow the intestinal symptoms of Crohn’s disease 
(CD) and ulcerative colitis (UC) should be a matter of 
serious attention for dentists, gastroenterologists, and 
general practitioners to ensure early diagnosis [5; 6].

Oral mucosal pathology associated with the clini-
cal course of CD and UC may be observed in more than 
60% of patients and is more frequently found in males 
and those diagnosed with inflammatory bowel disease 
(IBD) at a younger age [7; 8]. In this patient category, 
nonspecific oral manifestations such as aphthous sto-
matitis and glossitis [9; 10], as well as burning mouth 
syndrome, may appear several years before the onset 
of systemic symptoms [10].

Extraintestinal orofacial manifestations often go unno-
ticed during a clinical examination by a gastroenterologist, 

leading to suboptimal management of this patient group. 
On average, 50% of practicing gastroenterologists and 
general practitioners experience difficulties in the early di-
agnosis of oral mucosal lesions compared to dentists [11].

According to the literature, extraintestinal manifes-
tations of Crohn’s disease (CD) and ulcerative colitis 
(UC) are directly associated not only with changes in 
dental and general health status but also with altera-
tions in blood parameters [12].

The presence of oral mucosal lesions should raise 
suspicion of inflammatory bowel disease (IBD) not only in 
its active stage but also during remission, even in the ab-
sence of pronounced or any gastrointestinal symptoms. 
Since oral lesions may precede the onset of CD and UC, 
early diagnosis requires close collaboration between 
dental specialists and gastroenterologists [13], which 
underlines the relevance and objective of our study.

AIM
The aim of the study was to develop and implement 

a diagnostic algorithm for detecting pathology of the lip 
vermilion and oral mucosa in patients with manifesta-
tions of Crohn’s disease and ulcerative colitis in clinical 
practice.

MATERIALS AND METHODS 
From 2020 to 2022, a comprehensive clinical and 

dental non-randomized, open-label, multicenter study 
was conducted at GBUZ RB City Clinical Hospital No. 21 
in Ufa, the BSMU Clinic, and the Republican Clinical 
Hospital (RCH). The study included a retrospective anal-
ysis of medical records of 70 patients diagnosed with 
chronic inflammatory bowel diseases (CIBD). Based on 
the results, two clinical groups were formed:

1. The first group included 35 patients with Crohn’s 
disease (CD), with a mean age of 37.5 ± 1.6 years.

2. The second group consisted of 35 patients with ul-
cerative colitis (UC), with a mean age of 42.2 ± 1.8 years.

Non-Randomized, Open-Label, Multicenter Study of Patients with Chronic Inflammatory Bowel Disease (CIBD)

Group I – Primary Clinical Group 
with Crohn’s Disease (CD) (n = 35)

Group II – Primary Clinical Group 
with Ulcerative Colitis (UC) (n = 35)

Clinical and Dental Examination

Risk Assessment for Oral Mucosal Diseases (OMD)

Composition of the 
Oral Microbiota – 

Candida spp.

pH, Free Radical 
Oxidation of Oral 

Fluid

CBC, BBA, Vitamins 
B6 and B12

Questionnaire
“7x7”

Visual Analog Scale 
(VAS) for Pain, DN4 

Questionnaire

Dynamic Monitoring

Fig. 1. Study design
Рис. 1. Дизайн исследования
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All participants with clinical manifestations of CIBD 
underwent treatment at GBUZ RB City Clinical Hospi-
tal No. 21, the BSMU Clinic, and RCH in Ufa. Based on 
medical record data, clinical features, laboratory pa-
rameters, and endoscopic findings, we identified risk 
factors, the nature of the clinical course, remission du-
ration, and the frequency of relapses in CD and UC.

The design of the comprehensive clinical and dental 
examination is presented in Fig. 1.

To describe the characteristics, medians and inter-
quartile ranges were used for quantitative variables, 
while relative frequencies were used for categorical var-
iables. Group comparisons were performed using the 
chi-square test for categorical variables and the Mann-
Whitney test for quantitative variables. Differences were 
considered statistically significant at p < 0.05.

To assess the association between clinical mani-
festations of oral mucosal pathology and laboratory 
parameters in patients with Crohn’s disease (CD) and 
ulcerative colitis (UC), association coefficients were 
calculated. Since the significance of association co-
efficients cannot be tested using standard hypothesis 
testing procedures, an association was considered 
present when the coefficient exceeded 0.5.

To evaluate the risk of oral mucosal diseases in 
patient groups, odds ratios (OR) and confidence in-
tervals (CI) were calculated. For better visualization of 
odds ratio, a forest plot was constructed. All statisti-
cal analyses were performed using the R programming 
language.

RESULTS
In our study, anemia was observed in 31.4% (n = 70) 

of patients. Although the prevalence of anemia was 1.2 
times lower in Crohn’s disease (CD) (28.57%) compared 
to ulcerative colitis (UC) (34.29%), these differences were 
not statistically significant (p = 0.607). The median hemo-
globin concentration in IBD patients was 118.5 g/L, with 
120 g/L in CD and 117 g/L in UC (p = 0.299, Table 1).

A comprehensive general therapeutic blood analysis 
revealed that patients with inflammatory bowel disease 
(IBD) exhibited deficiencies in hemoglobin, iron, vitamin 
B12, and vitamin B6, while ferritin levels were at the low-
er limit of the normal range (Table 1). Comparative anal-
ysis demonstrated that vitamin B12 and B6 deficiencies 
were significantly more pronounced in CD patients than 
in UC patients (p < 0.001).

A comprehensive clinical and dental examination of 
patients with IBD allowed us to determine the preva-
lence of oral mucosal pathology in patients with CD and 
UC. However, no significant differences in their distribu-
tion between the patient groups were identified (p > 0.1, 
Table 2).

The calculation of association coefficients to assess 
the relationship between clinical manifestations of oral 
mucosal pathology and laboratory parameters in pa-
tients with Crohn’s disease (CD) and ulcerative colitis 
(UC) demonstrated a significant impact of vitamin B6 
and B12 deficiencies on the occurrence of aphthous 
stomatitis. This association was found to be stronger in 
UC patients than in those with CD.

Additionally, deficiencies in vitamins B6 and B12 
were linked to the frequency of burning mouth syn-
drome and fissured tongue, with similar associations 
observed in both CD and UC patients.

Low hemoglobin levels (below normal) contributed 
to the development of recurrent aphthous stomatitis, 
geographic glossitis, and burning mouth syndrome, but 
only in CD patients.

Table 3 presents the cross-tabulated frequen-
cies for CD and UC patients with hemoglobin, vitamin 
B6, and vitamin B12 levels below normal (considering 
sex-specific reference values) and the corresponding 
prevalence of oral mucosal diseases in these groups.

Table 1. Median values of the comprehensive general 
therapeutic blood analysis in patients  
with Crohn’s disease (CD) and ulcerative colitis (UC) 
(median [interquartile range])
Таблица 1. Медианные показатели развернутого 
общетерапевтического анализа крови у пациентов 
с БК и НЯК (медиана (межквартильный размах))

Blood test parameters

Group I – 
Primary 

clinical group 
with Crohn’s 

disease (CD), 
ICD-10 code: 
K50 (n = 35)

Group II – 
Primary clinical 

group with 
ulcerative 

colitis (UC), 
ICD-10 code: 
K51 (n = 35)

Z-statistic#, p-value

Hemoglobin, g/L 
Men: 130–160 g/L, 
Women: 120–140 g/L

120 (113–132) 117 (103.0–135.5)

Z = 1.04; р = 0.299

Serum iron, µmol/L 
Men: 9–31 µmol/L, 
Women: 9–31 µmol/L

9.9 (5.7–15.6) 11 (4.8–18.4)

Z = 0.07; р = 0.943

Vitamin B6 
Normal range: 20–125 ng/mL

55 (29–70) 122 (96–140) 

Z = 9.60***; р < 0.001

Vitamin B12, ng/mL 
Normal range: 
87–883 ng/mL

274.5 (241–313) 417 (389–496)

Z = 9.03***; р < 0.001

Leukocytes 
Normal range: 4–9 × 109/L

6.7 (5.3–8.0) 7.3 (6.1–8.4)

Z = 1.33; р = 0.183

Erythrocytes
Men: 4–5 × 10¹²/L
Women: 3.9–4.7 × 10¹²/L

4.5 (4.2–4.9) 4.5 (4.1–4.9)

Z = 0.27; р = 0.786

Erythrocyte Sedimentation 
Rate (ESR)
Men: 2–10 mm/h
Women: 2–15 mm/h

14 (7–16) 17 (10–32)

Z = 2.27*; р = 0.024

Serum Ferritin, µg/L
Men: 30.00–400.00 µg/L
Women: 13.00–150.00 µg/L

43.5 (14–104) 41.5 (19–138)

Z = 0.92; р = 0.350

Note: # According to the Mann-Whitney test; *, *** Statistically 
significant differences at the level of p <0.05 and p <0.001, 
respectively.
Примечания: # Согласно критерию Мана-Уитни; *, *** Стати-
стически значимые различия при уровне p < 0,05 и p < 0,001, 
соответственно.
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Table 2. The prevalence of oral mucosal pathology in patients with Crohn’s disease (CD) and ulcerative colitis (UC)
Таблица 2. Частота встречаемости патологии слизистой оболочки рта у пациентов с БК и НЯК

Oral Mucosal Pathology

Group I – Primary 
Clinical Group with 

Crohn’s Disease 
(CD), ICD-10 Code: 

K50 (n = 35)

Group II – Primary 
Clinical Group with 
Ulcerative Colitis 

(UC), ICD-10 Code: 
K51 (n = 35)

χ²-statistic# p-value

Recurrent aphthous stomatitis (ICD-10: K12.0) 17 (48.5%) 11 (31.4%) 2.143 0.144

Geographic glossitis (ICD-10: K14.1) (Desquamative or migra-
tory glossitis) 15 (42.9%) 11 (31.4%) 0.979 0.323

Fissured tongue (Scrotal, furrowed glossitis) (ICD-10: K14.5) 7 (20.0%) 5 (14.3%) 0.402 0.526

Burning mouth syndrome, glossodynia (ICD-10: K14.6) 11 (31.4%) 6 (17.2%) 1.942 0.164

Note: # The chi-square (χ²) test.
Примечания: # Согласно χ2-критерию.

Table 3. Association between clinical manifestations of oral mucosal pathology and laboratory parameters 
in patients with Crohn’s disease (CD) and ulcerative colitis (UC), association coefficients
Таблица 3. Взаимосвязь клинических проявлений патологии слизистой оболочки рта с лабораторными 
показателями у пациентов с БК и НЯК, коэффициенты ассоциации

Association of Disease Symptoms with Oral 
Mucosal Pathology (OMP)

Group I – Primary Clinical Group 
with Crohn’s Disease (CD), 
ICD-10 Code: K50 (n = 35)

Group II – Primary Clinical Group 
with Ulcerative Colitis (UC),  
ICD-10 Code: K51 (n = 35)

абс. % абс. %

Association Coefficients

Low Hemoglobin Levels / Recurrent Aphthous 
Stomatitis (ICD-10: K12.0)

10/7 28.57/41.17 16/5 45.71/45.45

KACD = 0.56 KAUC = 0.07

Lower Border of Vitamin B12 / Recurrent Aphthous 
Stomatitis (ICD-10: K12.0)

10/8 28.57/47.06 6/5 17.14/45.45

KACD = 0.75 KAUC = 0.9

Lower Border of Vitamin B6 / Recurrent Aphthous 
Stomatitis (ICD-10: K12.0)

15/10 42.86/58.8 7/5 20.0/45.45

KACD = 0.58 KAUC = 0.8

Low Hemoglobin Levels / Geographic Glossitis (ICD-10: 
K14.1) (Desquamative or Migratory Glossitis)

10/7 28.57/46.7 16/6 45.71/54.55

KACD = 0.66 KAUC = 0.25

Lower Border of Vitamin B12 / Geographic Glossitis 
(ICD-10: K14.1) (Desquamative or Migratory Glossitis)

10/6 28.57/40.0 6/2 17.14/18.18

KACD = 0.45 KAUCC = 0.05

Lower Border of Vitamin B6 / Geographic Glossitis (ICD-
10: K14.1) (Desquamative or Migratory Glossitis)

15/8 42.86/5.33 7/3 20.0/27.27

KACD = 0.36 KAUC = 0.3

Low Hemoglobin Levels / Fissured Tongue (Scrotal, 
Furrowed Glossitis) (ICD-10: K14.5)

10/4 28.57/57.14 16/4 45.71/80.0

KACD = 0.66 KAUC = 0.71

Lower Border of Vitamin B12 / Fissured Tongue (Scrotal, 
Furrowed Glossitis) (ICD-10: K14.5)

10/5 28.57/17.14 6/3 17.14/60.0

KACD = 0.84 KAUC = 0.86

Lower Border of Vitamin B6 / Fissured Tongue (Scrotal, 
Furrowed Glossitis) (ICD-10: K14.5)

15/6 42.86/85.71 7/3 20.0/60.0

KACD = 0.86 KAUC = 0.81

Low Hemoglobin Levels / Burning Mouth Syndrome, 
Glossodynia (ICD-10: K14.6)

10/6 28.57/54.55 16/2 45.71/33.33

KACD = 0.71 KAUC = 0.3

Lower Border of Vitamin B12 / Burning Mouth 
Syndrome, Glossodynia (ICD-10: K14.6)

10/8 42.86/72.73 6/3 17.14/50.0

KACD = 0.93 KAUC = 0.79

Lower Border of Vitamin B6 / Burning Mouth Syndrome, 
Glossodynia (ICD-10: K14.6)

15/9 42.86/81.82 7/4 20.0/66.66

KACD = 0.86 KAUC = 0.89

Note: KACD – Association coefficient between characteristics for patients with Crohn’s disease (CD); KAUC – Association 
coefficient between characteristics for patients with ulcerative colitis (UC).
Примечания: KAБК – коэффициент ассоциации между признаками для пациентов с БК, KAНЯК – коэффициент ассоци-
ации между признаками для пациентов с НЯК.
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Additionally, to assess the extent to which hemo-
globin, vitamin B6, and vitamin B12 deficiencies con-
tribute to the development of oral mucosal pathologies, 
odds ratios (OR) were calculated, along with the lower 
and upper confidence interval (Lower CI and Upper CI) 
boundaries, separately for Crohn’s disease (CD) and ul-
cerative colitis (UC).

Based on these calculations, forest plots were con-
structed (Fig. 2–7).

The calculation of odds ratios (OR) and confidence 
intervals (CI) demonstrated that in patients with Crohn’s 
disease (CD), vitamin B12 deficiency increased the 
likelihood of developing recurrent aphthous stomati-
tis (OR = 7.1, CI: 1.2–41.0), fissured tongue (OR = 11.5, 
CI: 1.7–77.2), and burning mouth syndrome with glos-
sodynia (OR = 29.3, CI: 4.1–200.0). In the same group, 
vitamin B6 deficiency was associated with an increased 

risk of fissured tongue (OR = 12.7, CI: 1.3–121.4) and 
burning mouth syndrome with glossodynia (OR = 13.5, 
CI: 2.3–80.8).

Vitamin B12 and B6 deficiencies also contributed 
to the development of oral mucosal diseases in pa-
tients with ulcerative colitis (UC): recurrent aphthous 
stomatitis (OR = 19.2, CI: 1.9–196.5 and OR = 9.2,  
CI: 1.4–59.6, respectively), fissured tongue (OR = 13.5, 
CI: 1.6–115.9 and OR = 9.8, CI: 1.2–77.7, respective-
ly), and burning mouth syndrome with glossodynia 
(OR = 8.7, CI: 1.02–63.8 and OR = 17.3, CI: 2.2–138.2, 
respectively).

Furthermore, low hemoglobin levels, based on our 
study findings, increased the risk of geographic glos-
sitis (OR = 4.9, CI: 1.01–29.4) and burning mouth syn-
drome with glossodynia (OR = 6.0, CI: 1.2–29.7), but 
only in CD patients.

OMD in CD and decreased Hb Odds Ratio Lower CI Upper CI

Recurrent aphthous stomatitis 3.50 0.73 16.85

Geographic glossitis 4.96 1.01 24.37

Plicated tongue 4.89 0.85 20.08

Burning mouth syndrome, glossodynia 6.00 1.21 29.73

Odds Ratio
0 2.5 5 7.5 10 12.5 15 17.5 20 22.5 25 27.5 30

Fig. 2. Forest-plot Odds Ratio and CI for Oral mucosal diseases (OMD) in Crohn’s disease (CD) and decreased Hb
Рис. 2. Лесной график (Forest plot) отношения шансов (OR) и доверительного интервала (CI) для 
заболеваний слизистой оболочки рта (ОМЗ) при болезни Крона (БК) и снижении уровня гемоглобина (Hb)

OMD in NSUC and decreased Hb Odds Ratio Lower CI Upper CI

Recurrent aphthous stomatitis 0.99 0.24 4.08

Geographic glossitis 1.68 0.39 7.08

Plicated tongue 6.00 0.59 60.44

Burning mouth syndrome, glossodynia 0.54 0.08 3.39

Odds Ratio
0 2.5 7.5 12.5 17.5 22.5 27.5 32.5 37.5 42.5 47.5 52.5 57.5

Fig. 3. Forest-plot Odds Ratio and CI for Oral mucosal diseases (OMD) in non-specific ulcerative colitis (NSUC) 
and decreased Hb
Рис. 3. Лесной график (Forest plot) отношения шансов (OR) и доверительного интервала (CI) 
для заболеваний слизистой оболочки рта (ОМЗ) при неспецифическом язвенном колите (НЯК)  
и снижении уровня гемоглобина (Hb)

OMD in CD and B12 deficiency Odds Ratio Lower CI Upper CI

Recurrent aphthous stomatitis 7.11 1.23 40.98

Geographic glossitis 2.67 0.59 12.02

Plicated tongue 11.50 1.71 77.18

Burning mouth syndrome, glossodynia 29.33 4.12 200.02

Odds Ratio
0 25 50 75 100 125 150 175 200

Fig. 4. Forest-plot Odds Ratio and CI for Oral mucosal diseases (OMD) in Crohn’s disease (CD) and B12 deficiency
Рис. 4. Лесной график (Forest plot) отношения шансов (OR) и доверительного интервала (CI) 
для заболеваний слизистой оболочки рта (ОМЗ) при болезни Крона (БК) и дефиците витамина B12
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DISCUSSION
The European Crohn’s and Colitis Organization 

(ECCO) classifies anemia in patients with Crohn’s 
disease (CD) and ulcerative colitis (UC) into iron de-
ficiency anemia (IDA), anemia of chronic disease 
(ACD), and anemia associated with vitamin B12 or 
folic acid deficiency [12]. Additionally, a previous  
study [10] reported that oral lesions occur with near-
ly the same frequency regardless of the type of in-
flammatory bowel disease (IBD), which is consistent 
with our findings.

According to data from a retrospective study of 
257  patients with CD and 208 patients with UC who 
had anemia, the mean hemoglobin levels in a complete 
blood count (CBC) were 12.1 g/dL for CD and 12.5 g/dL 

for UC [14], which aligns with our study results. The prev-
alence of anemia was higher in CD (62.1%) compared to 
UC (55.7%) (p = 0.04) [15], whereas our study did not 
identify a significant difference (p = 0.138).

Extraintestinal manifestations (EIMs) of IBD are di-
verse and may be secondary to the disease, a reaction 
to IBD, associated with it, or a consequence of nutrient 
deficiencies. The most common vitamin and nutrient 
deficiencies in IBD patients include iron, vitamin B6, 
and vitamin B12, which contribute to the clinical course 
of glossitis and burning mouth syndrome [16; 17].

Recurrent aphthous stomatitis (RAS) may arise as 
a manifestation of IBD and is considered an extraintes-
tinal feature [18; 19]. However, glossitis may not always 
be a direct part of IBD but rather a consequence of 

OMD in NCUC and B12 deficiency Odds Ratio Lower CI Upper CI

Recurrent aphthous stomatitis 19.16 1.87 196.50

Geographic glossitis 1.11 0.17 7.22

Plicated tongue 13.50 1.571 115.94

Burning mouth syndrome, glossodynia 8.67 1.02 63.84

Odds Ratio
0 25 50 75 100 125 150 175 197

Fig. 5. Forest-plot Odds Ratio and CI for Oral mucosal diseases (OMD) in non-specific ulcerative colitis (NSUC) 
and B 12 deficiency
Рис. 5. Лесной график (Forest plot) отношения шансов (OR) и доверительного интервала (CI) для заболеваний 
слизистой оболочки рта (ОМЗ) при неспецифическом язвенном колите (НЯК) и дефиците витамина B12

OMD in CD and B6 deficiency Odds Ratio Lower CI Upper CI

Recurrent aphthous stomatitis 3.71 0.90 15.26

Geographic glossitis 2.12 0.54 8.43

Plicated tongue 12.67 1.32 121.43

Burning mouth syndrome, glossodynia 13.50 2.26 80.79

Odds Ratio
0 25 50 75 100 122

Fig. 6. Forest-plot Odds Ratio and CI for Oral mucosal diseases (OMD) in Crohn’s disease (CD) and B 6 deficiency
Рис. 6. Лесной график (Forest plot) отношения шансов (OR) и доверительного интервала (CI) 
для заболеваний слизистой оболочки рта (ОМЗ) при болезни Крона (БК) и дефиците витамина B6

OMD in NSUC and B6 deficiency Odds Ratio Lower CI Upper CI

Recurrent aphthous stomatitis 9.17 1.41 59.59

Geographic glossitis 1.88 0.34 10.33

Plicated tongue 9.75 1.23 77.73

Burning mouth syndrome, glossodynia 17.33 2.17 138.18

Odds Ratio
0 25 50 75 100 125 139

Fig. 7. Forest-plot Odds Ratio and CI for Oral mucosal diseases (OMD) in non-specific ulcerative colitis (NSUC) 
and B 6 deficiency
Рис. 7. Лесной график (Forest plot) отношения шансов (OR) и доверительного интервала (CI) для заболеваний 
слизистой оболочки рта (ОМЗ) при неспецифическом язвенном колите (НЯК) и дефиците витамина B6
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nutritional deficiencies induced by the disease [20], 
which is consistent with our study findings.

Various studies have identified several oral manifes-
tations associated with ulcerative colitis (UC). These in-
clude recurrent aphthous ulcers (RAU), atrophic glossi-
tis (AG), which affects taste perception, burning mouth 
syndrome (BMS), and angular cheilitis (AC). These 
manifestations can sometimes serve as early indica-
tors of the clinical course of Crohn’s disease (CD) and 
UC and are valuable for monitoring patients’ health sta-
tus [9; 21], further confirming the association between 
oral mucosal pathology and IBD found in our study.

The main symptoms in patients with CD and UC in-
clude chronic diarrhea and secondary anemia, while 
extraintestinal oral manifestations are observed in this 
population, with a prevalence ranging from 16.7% to 
40% [22], which is consistent with our findings.

The obtained data on the relationship between the 
clinical course of oral mucosal pathology (including 
aphthous stomatitis, glossitis, and burning mouth syn-
drome) in CD and UC patients during remission align 
with the results of recent clinical studies.

CONCLUSIONS
The association between clinical manifestations of 

oral mucosal pathology and laboratory parameters ne-
cessitates biochemical monitoring of blood levels of vi-
tamin B6 and B12. A deficiency of these vitamins was 
observed in 42.9% and 28.57% of patients with Crohn’s 
disease (CD) and in 34.4% and 20.0% of patients with 
ulcerative colitis (UC), which justifies the diagnosis of 
desquamative glossitis (KACD = 0.73, KAUC = 0.64). Ad-
ditionally, fissured tongue was diagnosed in 42.9% and 
28.57% of CD patients and in 14.3% and 8.6% of UC pa-
tients (KACD = 1.0, KAUC = 0.64).

In CD patients in remission, the presence of vitamin 
B12 deficiency increased the odds ratio (OR) for the de-
velopment of:

– aphthous stomatitis (OR = 7.1, CI: 1.2–41.0);
– fissured tongue (OR = 11.5, CI: 1.7–77.2);
– burning mouth syndrome and glossodynia 

(OR = 29.3, CI: 4.1–200.0).
In the same group, vitamin B6 deficiency significant-

ly increased the risk of:
– fissured tongue (OR = 12.7, CI: 1.3–121.4);
– burning mouth syndrome and glossodynia 

(OR = 13.5, CI: 2.3–80.8).
In UC patients, vitamin B12 and B6 deficiencies were 

critical factors for the development of:
– recurrent aphthous stomatitis (OR = 19.2, CI: 1.9–

196.5 and OR = 9.2, CI: 1.4–59.6, respectively);
– fissured tongue (OR = 13.5, CI: 1.6–115.9 and 

OR = 9.8, CI: 1.2–77.7, respectively);
– burning mouth syndrome and glossodynia 

(OR = 8.7, CI: 1.02–63.8 and OR = 17.3, CI: 2.2–138.2, 
respectively).

Low hemoglobin levels in CD patients increased the 
risk of:

– geographic glossitis (OR = 4.9, CI: 1.01–29.4);
– burning mouth syndrome and glossodynia 

(OR = 6.0, CI: 1.2–29.7).
Thus, the chronic course of CD and UC in remission 

serves as a criterion for developing a diagnostic algo-
rithm for oral mucosal pathology in IBD patients, with 
the goal of integrating it into clinical practice.

The results of this study confirm that extraintestinal 
oral manifestations can precede gastrointestinal symp-
toms in CD and UC. Dentists, during clinical examina-
tions, can identify these extraintestinal manifestations 
and contribute to the early diagnosis of IBD.
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