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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 speechin 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-
sodyniawere OR =7.1 (Cl: 1.2-41.0), OR=11.5 (Cl: 1.7-77.2), and OR = 29.3 (Cl: 4.1-200.0), respectively. In
the same group, vitamin B6 deficiency increased the risk of fissured tongue (OR = 12.7, Cl: 1.3-121.4) and
burning mouth syndrome with glossodynia (OR = 13.5, Cl: 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, Cl: 1.9-196.5 and
OR=9.2, Cl: 1.4-59.6, respectively), fissured tongue (OR = 13.5, Cl: 1.6-115.9 and OR = 9.8, Cl: 1.2-77.7,
respectively), and burning mouth syndrome with glossodynia (OR=8.7, Cl: 1.02-63.8 and OR = 17.3,
Cl: 2.2-138.2, respectively). Low hemoglobin levels in CD patients increased the risk of geographic glos-
sitis (OR = 4.9, Cl: 1.01-29.4) and the manifestation of burning mouth syndrome with glossodynia (OR = 6.0,
Cl: 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.

Keywords: diagnosis, aphthous stomatitis, glossitis, burning mouth syndrome, Crohn’s disease, ulcerative
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Pe3siomMe

BBELOEHME. MposieneHua 6one3nn KpoHa (BK) n Hecneumdumnyeckoro saseHHoro konmta (HAK) B nonoctu
pTa BKJOYaAOT Hecneundunyeckme nopaxeHus n cneumduyeckme nopaxeHns, HENOCPEACTBEHHO CBA3aH-
Hble C BOCNnaJsieHnemM Kumnie4vyHumka. I'Iopa>|<eH|/|9| B NOJNIOCTUN PTa, KOTOPbIe MOryT 6bITb He ANarHoCTUpOBaHbI
B AafibHeNLWeM TPYAHO NoaaanTcs N1e4ebHo-NpodnNakTUYECKUM MEPONPUSTUSM.

LLEENb NCCNEOOBAHUNYA. OueHka pa3paboTaHHOro ajroputMa npu AnNarHOCTUKE MaTosorMm CIM3ncTon
obonouku pta y naumeHToB ¢ BK n HAK.

MATEPUAblI U METOZbl. Komnnekc KIMHNMKO-CcTOMaToNornyeckoro oocnenoBaHns BKJOYan aHanns xa-
no6, aHamMHe3a, JaHHbIX 06bEKTUBHOIO 06CcnenoBaHms, N1abopaTopHOro NCcnenoBaHnS.

PE3YJILTAT. B 3T0 peTpocnekTUBHOE TPEXLEHTPOBOE MCCnenoBaHne Oblav BKIOYEHb! LA MONOA0ro
Bo3pacTta ¢ bK n HAK, koTopble HaxoaunMcb Ha AUCNaHCepHOM HabNlAeHUN B racTpO3HTeponoruye-
CKMX oTAeneHusx n cobnopanu tpedboaHus obuero nedvenus. MNpu BK n HAK knuHnyeckmne nposisneHus
naTosIorum KpacHom kammel ryb BoisieneHbl y 51,43% u 42,85% nuu (p < 0,01), B TOM Yncne rnoccoanHmm
B 31,43% (p < 0,01) u 17,15% (p < 0,05) cny4yaeB. OCHOBHbLIMU Xan0b6amMn NALMEHTOB NMPW BbIIBJIEHHO Na-
Tonormn COP 6b11n HENPUATHBIE OLLYLLEHNS B BUAE CCaaHEHUS 1 OONE3HEHHOCTU NP NpUeme, pasapaxa-
iowen nuwmn B 100% n 65,71% cny4vaes, npu pasrosope B 31,43% u 25,71% cny4aeB, Ha HaNM4Yne CyxocTu
B nonoctu pta B 51,43% un 25,71% cnydyaeB. CUMNTOM X>XEHUS NONoCTn pTa BbigBaeH y 31,43% un 17,15%
nauneHToB.

BbIBO/bl. B3anMoCBA3b KIIMHMYECKUX NPOSIBAEHWI NaTONOrnMm CAM3ncTon 060104KkM pTa ¢ nabopaTopHbI-
MW NokasaTensaMun npeaycMaTpnuBaeT 6MOXUMNYECKNIA MOHUTOPUHT B KPOBU CHUXEHHOIO YPOBHS BUTAMU-
Ha B6 n B12, 4to cooTBeTCTBEHHO B 42,9%, 28,57% cny4aeB npu 6one3Hn Kpona, B 34,4%, 20,0% cnyyaeB
npu HeCI'IeLI,I/Id)I/I‘-IeCKOM A3BEHHOM KONUTE O6OCHOBbIBaeT NMOCTaHOBKY AMnarHo3a ,El,eCKBaMaTVIBHbIVI rnoc-
cunT (KAsk = 0,73  KApak = 0,64), B 42,9%, 28,57% cnydasax npun 6one3Hn KpoHa 6K n B 14,3%, 8,6% cnyyaax
Hecneumdunieckoro A3BEHHOro KOaMTa AnarHocTuky cknagyatoro a3bika (KAsq = 1,0, KAuac = 0,64). Y na-
umneHToB ¢ BK B cTtagmmn pemuccum npm Hannummn gedpuumta Butammia B12 B KpOBM OTHOCUTESIbHbIE LLIAH-
Cbl U LOBEPUTENbHbLIX MHTEPBANOB pa3suTna adTo3HOro ctomaTtuta coctaensaiot ¢ OR=7,1 (Cl: 1,2-41,0),
cknapyatoro sa3blika ¢ OR = 11,5 (Cl: 1,7-77,2), cMHApOMa X>XeHus NoNoCcTu pTa, rnoccoamHum ¢ OR = 29,3
(Cl: 4,1-200,0). Mpun peduumnte B6 y 911X Xe BONbHbLIX BO3pacTaeT PMCK cknaadyaToro s3bika ¢ OR = 12,7
(Cl: 1,3-121,4) n cuHppoma xxeHus nonoctn prta, rnoccogmHum ¢ OR = 13,5 (Cl: 2,3-80,8). Y 605bHbIX
¢ HAK npu Hannyun gedpunumnta ButammHoB B12 n B6 B KpoBU SBNSIETCHA KPpUTEPUEM AN PA3BUTUSA pPeLn-
ansupyoulero agptosHoro ctomatuta (OR = 19,2 (Cl: 1,9-196,5) u OR =9,2 (Cl: 1,4-59,6) COOTBETCTBEH-
HO, cknag4yatoro a3bika (OR = 13,5 (Cl: 1,6-115,9) n OR =9,8 (Cl: 1,2-77,7), COOTBETCTBEHHO, CUHAPOMA
XOKEHMSA NOoCcTu pTa, rnoccoanHmm (OR = 8,7 (Cl: 1,02-63,8) u OR = 17,3 (Cl: 2,2-138,2), COOTBETCTBEH-
HO). H13kuin ypoBeHb remornobuHa y nauneHToB ¢ BK noBbIWwan puck KNMHMYeCKoro Te4eHuns reorpapuye-
ckoro rnoccuta (OR =4,9 (Cl: 1,01-29,4)) n nposiBAEHUI CUHAPOMA X KEHWS NOAOCTU PTa U rMOCCOANHUN
(OR=6,0(Cl: 1,2-29,7).

SAKJIIOHEHUE. MexancumnanHapHoe COTPYAHWYECTBO MEXAY CTOMAaTosioramu, racTpO3HTEpOsioramu,
TepaneBTamMu, HEBPOJIOramMu SIBASIETCS KPUTEPUEM PaHHEel ANarHOCTMKM NaTofiorMmM KpacHoW KanMbl ryo
1 CNM3NCTOM 000SI0HKM pTa y NaumeHToB ¢ nposisneHnamu BK n HAK.

KnwoueBblie cnoBa: ANarHoCTuka, a¢)TO3HbII7I CTOMATUT, NMOCCUT, CUHOPOM XXKEeHUdA NMoJIOCTU pPTa, 6OJ'Ie3Hb
KpoHa, Hecneundunyecknin A3BEHHbIN KOAUT

UHdopmauuma o ctaTbe: noctynuna — 13.01.2025; ncnpasnena — 25.02.2025; npunsata — 02.03.2025
KOoHGAUKT nHTepecoB: aBTOPbLI CO0OLLAOT 06 OTCYTCTBUN KOHPNNKTA UHTEPECOB.
BbnaropaapHocTu: GMHAHCUPOBaHWE N MHAMBMAYaNbHbIE O/1arofapHOCTY 419 AeKNapupoBaHUsa OTCYTCTBYIOT.

Ana umtnposaHua: YcmaHosa W.H., lOHycoBa P.[., JlTakmaH W.A., lepacumoBa J1.I., MwmyxameToBa A.H.,
AkonsH A.M., AmuHesa I®., Makaposa H.A., Ctapuesa E.l0. OcobeHHOCTN anropntMa AnarHoCTUKM NaTono-
rMn CAM3ncTor 06004KM pTa y naumMeHToB ¢ 60ne3Hbio KpoHa 1 HecneumdunyeckuMmmn a3BeHHbIM KOTMTOM.
OHpopoHTnsa Today. 2025;23(1):148-157. https://doi.org/10.36377/ET-0079
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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,
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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 | — Primary Clinical Group
with Crohn’s Disease (CD) (n = 35)

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

Clinical and Dental Examination

Risk Assessment for Oral Mucosal Diseases (OMD)

Composition of the pH, Free Radical
Oral Microbiota — Oxidation of Oral
Candida spp. Fluid

CBC, BBA, Vitamins
B6 and B12

Visual Analog Scale
(VAS) for Pain, DN4
Questionnaire

Questionnaire
Ty 7

Dynamic Monitoring

Fig. 1. Study design
Puc. 1. ln3anH nccnepoBaHus

dHdodoHmus
————TLT
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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 (Cl) 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/LinCD and 117 g/Lin 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.
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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])

Ta6nuuya 1. MeguaHHble nokasaTenm pa3BepHyToro
obLeTepaneBTUYECKOr0 aHann3a KPoBM y NauMeHTOB
¢ bBK 1 HAK (MeamnaHa (MexkBapTMbHbIA pa3max))

Group | — Group Il -
Primary Primary clinical
clinical group group with
with Crohn’s ulcerative
Blood test parameters | disease (CD), | colitis (UC),
ICD-10 code: ICD-10 code:
K50 (n = 35) K51 (n=35)

Z-statistic#, p-value

Hemoglobin, g/L 120 (113-132) ‘ 117 (103.0-135.5)
Men: 130-160 g/L,

Women: 120-140 g/L

Z=1.04;p=0.299

Serum iron, umol/L
Men: 9-31 umol/L,
Women: 9-31 umol/L

9.9 (5.7-15.6) ‘ 11(4.8-18.4)

Z=0.07;p=0.943

Vitamin B6 55 (29-70) ‘ 122 (96-140)

Normal range: 20-125 ng/mL

Z=9.60""; p<0.001

Vitamin B12, ng/mL 274.5 (241—313)‘ 417 (389-496)
Normal range:

87-883 ng/mL

Z=9.03""; p<0.001

Leukocytes 6.7 (5.3-8.0) ‘ 7.3(6.1-8.4)

Normal range: 4-9 x 10%/L

Z=1.33;p=0.183

Erythrocytes
Men: 4-5x 10'2/L
Women: 3.9-4.7 x 10'2/L

4.5(4.2-4.9) ‘ 4.5(4.1-4.9)

Z=0.27,p=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;p=0.024

Serum Ferritin, ug/L 43.5(14-104) 41.5(19-138)
Men: 30.00-400.00 pg/L

Women: 13.00-150.00 pg/L Z=0.92;p=0.350
Note: #According to the Mann-Whitney test; *, *** Statistically
significant differences at the level of p <0.05 and p <0.001,
respectively.

lNpumedaruns: # CornacHo kputepuio Mana-Yuthu; *, *** Ctatu-
CTUYECKM 3HAYMMBbIE pa3nuums npm ypoeHe p < 0,051 p < 0,001,
COOTBETCTBEHHO.
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Table 2. The prevalence of oral mucosal pathology in patients with Crohn’s disease (CD) and ulcerative colitis (UC)
Tabnuua 2. HYactoTa BCTPEYAEMOCTU NATONOrNU CAM3UCTOM 060104KM pTa 'y naumeHToB ¢ BK 1 HAK

Group | — Primary | Group Il — Primary
Clinical Group with | Clinical Group with
Oral Mucosal Pathology Crohn’s Disease Ulcerative Colitis | x2-statistic# | p-value
(CD), ICD-10 Code: | (UC), ICD-10 Code:
K50 (n = 35) K51 (n = 35)

Recurrent aphthous stomatitis (ICD-10: K12.0) 17 (48.5%) 11 (31.4%) 2.1483 0.144
Geographlul: glossitis (ICD-10: K14.1) (Desquamative or migra- 15 (42.9%) 11(31.4%) 0.979 0.323
tory glossitis)
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 (x?) test.
lMpumeyanus: #CornacHo x*-kpuTepuio.

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

Ta6nuua 3. B3aMocBA3b KJIMHNYECKUX NPOSBIEHNIA NATONOMMN CAN3NCTON 0060/104KM pTa ¢ nabopaTopHbIMM
nokasartensamun y naumeHnToB ¢ BK u HAK, koaddprnumneHTo accoumaumn

Association of Disease Symptoms with Oral
Mucosal Pathology (OMP)

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

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

a6c. ‘ % abc. ‘ %
Association Coefficients

Low Hemoglobin Levels / Recurrent Aphthous 10/7 ‘ 28.57/41.17 16/5 ‘ 45.71/45.45
Stomatitis (ICD-10: K12.0) KAos = 0.56 KA = 0.07
Lower Border of Vitamin B12 / Recurrent Aphthous 10/8 ‘ 28.57/47.06 6/5 ‘ 17.14/45.45
Stomatitis (ICD-10: K12.0) KAcn =075 KA 0.0
Lower Border of Vitamin B6 / Recurrent Aphthous 15/10 ‘ 42.86/58.8 7/5 ‘ 20.0/45.45
Stomatitis (ICD-10: K12.0) KAos = 0.58 KA 0.8
Low Hemoglobin Levels / Geographic Glossitis (ICD-10: 10/7 ‘ 28.57/46.7 16/6 ‘ 45.71/54.55
K14.1) (Desguamative or Migratory Glossitis) KAco = 0.66 KAuc = 0.25
Lower Border of Vitamin B12 / Geographic Glossitis 10/6 ‘ 28.57/40.0 6/2 ‘ 17.14/18.18
(ICD-10: K14.1) (Desquamative or Migratory Glossitis) KAco = 0.45 KAucC =0.05
Lower Border of Vitamin B6 / Geographic Glossitis (ICD- 15/8 \ 42.86/5.33 7/3 \ 20.0/27.27
10: K14.1) (Desquamative or Migratory Glossitis) KAco = 0.36 KAuc=0.3
Low Hemoglobin Levels / Fissured Tongue (Scrotal, 10/4 ‘ 28.57/57.14 16/4 ‘ 45.71/80.0
Furrowed Glossitis) (ICD-10: K14.5) KAco = 0.66 KAue = 0.71
Lower Border of Vitamin B12 / Fissured Tongue (Scrotal, 10/5 ‘ 28.57/17.14 6/3 ‘ 17.14/60.0
Furrowed Glossitis) (ICD-10: K14.5) KAcp = 0.84 KAuc = 0.86
Lower Border of Vitamin B6 / Fissured Tongue (Scrotal, 15/6 ‘ 42.86/85.71 7/3 ‘ 20.0/60.0
Furrowed Glossitis) (ICD-10: K14.5) KAco = 0.86 KAyc = 0.81
Low Hemoglobin Levels / Burning Mouth Syndrome, 10/6 ‘ 28.57/54.55 16/2 ‘ 45.71/33.33
Glossodynia (ICD-10: K14.6) KAco = 0.71 KAuc = 0.3
Lower Border of Vitamin B12 / Burning Mouth 10/8 ‘ 42.86/72.73 6/3 ‘ 17.14/50.0
Syndrome, Glossodynia (ICD-10: K14.6) KAco = 0.93 KAuc=0.79
Lower Border of Vitamin B6 / Burning Mouth Syndrome, 15/9 ‘ 42.86/81.82 /4 ‘ 20.0/66.66
Glossodynia (ICD-10: K14.6) KAcp = 0.86 KAy =0.89

Note: KAcp — Association coefficient between characteristics for patients with Crohn’s disease (CD); KAyc — Association
coefficient between characteristics for patients with ulcerative colitis (UC).

MNMpumevanns: KABK — koadpunumeHT accoumnaumn mexay npmsHakamm gna naumeHToB ¢ bK, KAHAK — koadpdurnumneHT accoumn-

aunm mexay npnadHakamu gnsa naumneHTtos ¢ HAK.

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

OMD in CD and decreased Hb Odds Ratio Lower ClI
Recurrent aphthous stomatitis 3.50 0.73
Geographic glossitis 4.96 1.01
Plicated tongue 4.89 0.85
Burning mouth syndrome, glossodynia 6.00 1.21
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risk of fissured tongue (OR=12.7, Cl: 1.3-121.4) and
burning mouth syndrome with glossodynia (OR = 13.5,
Cl: 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, Cl: 1.9-196.5 and OR=9.2,
Cl: 1.4-59.6, respectively), fissured tongue (OR = 13.5,
Cl: 1.6-115.9 and OR=9.8, CI: 1.2-77.7, respective-
ly), and burning mouth syndrome with glossodynia
(OR=8.7, Cl: 1.02-63.8 and OR =17.3, Cl: 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, Cl: 1.2-29.7), but
only in CD patients.

Upper CI
16.85 —=
24.37 =
20.08 =
29.73 =
(5 215 ':"; 715 1‘0 12‘.5 1‘5 17‘.5 2‘0 22‘.5 2‘5 27‘.5 3‘0

Odds Ratio

Fig. 2. Forest-plot Odds Ratio and CI for Oral mucosal diseases (OMD) in Crohn’s disease (CD) and decreased Hb

Puc. 2. JlecHow rpadwuk (Forest plot) oTHoweHuns waHcoB (OR) u poBeputensHoro nutepsana (Cl) ans
3aboneBaHuit cnmaucTton obonoykm pta (OM3) npu 6onesHn KpoHa (BK) 1 cHuxeHnn ypoBHA remornobuHa (Hb)

OMD in NSUC and decreased Hb Odds Ratio Lower CI
Recurrent aphthous stomatitis 0.99 0.24
Geographic glossitis 1.68 0.39
Plicated tongue 6.00 0.59
Burning mouth syndrome, glossodynia 0.54 0.08

Upper CI

4.08
7.08
60.44
3.39

._
.._
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Fig. 3. Forest-plot Odds Ratio and CI for Oral mucosal diseases (OMD) in non-specific ulcerative colitis (NSUC)

and decreased Hb

Puc. 3. JlecHon rpaduk (Forest plot) oTHoweHuns waHcoB (OR) u goseputensHoro nutepsana (Cl)
ans s3aboneBaHuii cnuamnctoi ob6onoydkm pta (OM3) npu Hecneundpuyeckom siaeeHHoOM konuTte (HAK)

M CHUXEHWW YPOBHSA remornobuHa (Hb)

OMD in CD and B12 deficiency Odds Ratio Lower ClI
Recurrent aphthous stomatitis 7.1 1.28
Geographic glossitis 2.67 0.59
Plicated tongue 11.50 1.71
Burning mouth syndrome, glossodynia 29.33 4.12

Upper CI
4098 m——
12.02 m—
77.18 -
200.02 =
(; 2‘5 5‘0 7‘5 1(;0 1‘25 1é0 1‘75 260
Odds Ratio

Fig. 4. Forest-plot Odds Ratio and CI for Oral mucosal diseases (OMD) in Crohn’s disease (CD) and B12 deficiency

Puc. 4. JlecHow rpaduk (Forest plot) oTHoweHus waHcoB (OR) u poBeputensHoro nutepesana (Cl)
nns 3abonesaHunii cnnancToii obonoyvkn pta (OM3) npn 6ones3nun Kpora (BK) n apedpumumte Butammya B12

Tom 23 N2 1/2025 ‘ Endodont(cs



154 |

OMD in NCUC and B12 deficiency Odds Ratio Lower CI
Recurrent aphthous stomatitis 19.16 1.87
Geographic glossitis 1.1 0.17
Plicated tongue 13.50 1.571
Burning mouth syndrome, glossodynia 8.67 1.02

B nomowb npakTnyeckomy Bpady / To help a practitioner

Upper CI
196.50 —m
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63.84 —MWM—m—
6 2‘5 56 7‘5 106 12‘5 156 17‘5 19‘7
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Fig. 5. Forest-plot Odds Ratio and CI for Oral mucosal diseases (OMD) in non-specific ulcerative colitis (NSUC)

and B 12 deficiency

Puc. 5. JlecHoln rpaduk (Forest plot) oTHoweHuns waHcoB (OR) n goseputensHoro nHtepeana (Cl) ans 3aboneBaHui
cnuancton obonoyku pta (OM3) npu Hecneumpudeckom a3seHHOM konute (HAK) n peprnumnte Butammnna B12

OMD in CD and B6 deficiency Odds Ratio Lower CI
Recurrent aphthous stomatitis 3.71 0.90
Geographic glossitis 2.12 0.54
Plicated tongue 12.67 1.32
Burning mouth syndrome, glossodynia 13.50 2.26

Upper CI
15.26 @m—
8.43 m—
12143 —m
80.79 —=
0 25 50 75 100 122

Odds Ratio

Fig. 6. Forest-plot Odds Ratio and CI for Oral mucosal diseases (OMD) in Crohn’s disease (CD) and B 6 deficiency

Puc. 6. JlecHoi rpacduk (Forest plot) oTHoweHns wancos (OR) n poseputensHoro nHtepsana (Cl)
nns 3abonesaHnii cnnuancToii obonoyvku pta (OM3) npu 6one3nn Kpona (BK) n pedpuuymte sutammHa B6

OMD in NSUC and B6 deficiency Odds Ratio Lower CI
Recurrent aphthous stomatitis 9.17 1.41
Geographic glossitis 1.88 0.34
Plicated tongue 9.75 1.23
Burning mouth syndrome, glossodynia 17.33 2.17

Upper CI
5959 —mw—
10.33 mB—
7773 —=
138.18 L
0 25 50 75 100 125 139
Odds Ratio

Fig. 7. Forest-plot Odds Ratio and CI for Oral mucosal diseases (OMD) in non-specific ulcerative colitis (NSUC)

and B 6 deficiency

Puc. 7. JlecHoit rpaduik (Forest plot) oTHoweHus waHcos (OR) n poBeputensHoro nHtepsana (Cl) ona 3abonesaHuin
cnuanctom obonoykm pta (OM3) npu Hecneunduryeckom s3seHHoM konute (HAK) n aedpnuymte Butammnna B6

DISCUSSION

The European Crohn’s and Colitis Organization
(ECCOQO) 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

dHdodoHmus
————TLT

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
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B nomowb npakTudeckomy Bpady / To help a practitioner |

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 (KAcp =0.73, KAyc = 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 (KAcp = 1.0, KAyc = 0.64).
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