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Abstract.

Odontogenic inflammatory diseases (OID) in children with premorbid conditions follow a more severe and protracted clinical
course, necessitating objective morphological assessment of the inflammatory process. Standardised histological and cytological
diagnostic methods enable detailed characterisation of pathomorphological changes in the tissues of the pathological focus.

Objective. To evaluate the histomorphological parameters of odontogenic inflammatory diseases in children with a premorbid
history, employing Romanowsky—Giemsa and Van Gieson staining methods.

Materials and Methods. A prospective clinico-morphological study was conducted. A total of 239 children aged 3-17 years
with odontogenic inflammatory diseases were examined; all had received treatment at the Department of Paediatric Maxillofacial
Surgery, Bukhara Regional Children’s Multidisciplinary Medical Centre, between 2021 and 2025. The study group comprised
127 children with premorbid conditions (recurrent acute respiratory viral infections, chronic diseases), and the control group
comprised 112 patients without comorbid pathology. Biological specimens were collected intraoperatively and on days 3-5
of treatment;, Romanowsky—Giemsa and Van Gieson staining with Weigert’s haematoxylin and picrofuchsin were applied.
Histological sections were prepared according to the standard paraffin technique with fixation in 10% neutral formalin. The
study was conducted in accordance with the principles of the World Medical Association Declaration of Helsinki (2013 revision).
The protocol was approved by the Local Ethics Committee of Bukhara State Medical Institute. Written informed consent was
obtained from the legal representatives of all paediatric participants. The confidentiality of personal data was maintained.
Intergroup differences in categorical variables were assessed using the chi-square (x°) test. Statistical significance was set at p
< 0.05. Data were analysed with SPSS Statistics, version 26.0. The study was conducted as part of the research plan of Bukhara
State Medical Institute entitled «Improving Diagnostic and Treatment Methods for Inflammatory Diseases of the Maxillofacial
Region in Childreny (2021-2025).

Results. In the study group, Romanowsky—Giemsa staining revealed a predominance of neutrophils and macrophages,
accompanied by an attenuated lymphocytic response. Van Gieson staining demonstrated pronounced fibrosis and destruction
of collagen fibres. In the control group, the inflammatory cellular composition corresponded to a typical acute reaction with
earlier lymphocytic transformation. The morphological differences between the groups were statistically significant (p < 0.05).

Conclusions. Premorbid conditions significantly affect the histomorphological pattern of odontogenic inflammation in
children, manifesting in more pronounced destructive changes. The combined application of Romanowsky—Giemsa and Van
Gieson staining methods enables objective assessment of the nature of the inflammatory process and serves as a basis for
developing individualised treatment protocols.

Keywords: Odontogenic Inflammatory Diseases; Children; Premorbid Conditions; Histomorphological Parameters;
Romanowsky—Giemsa Staining,; Van Gieson Staining, Cytological Examination.

responses observed in somatically healthy children, requiring

the application of reliable and reproducible methods of

histological and cytological diagnostics [8].
Romanowsky—Giemsa staining is a standard cytological

Introduction

Odontogenic inflammatory diseases (OID) — periostitis,
osteomyelitis, phlegmon, and facial abscesses — constitute
a major group of conditions in paediatric maxillofacial

surgery. Systematic studies attribute the prevalence of OID
in children to early caries development, the anatomical and
topographic characteristics of the paediatric facial skeleton,
and an increasing burden of somatic disease [1, 2, 3].
Paediatric odontogenic infections disproportionately affect
children with compromised immune function, chronic
disease, and unfavourable premorbid conditions [4].
Premorbid conditions — including chronic upper
respiratory tract infections, allergic diseases, endocrine
pathology, and immunodeficiency states — significantly
influence the nature of the inflammatory response, producing
a more severe and protracted course of OID together with
a higher risk of phlegmonous forms and complications [5,
6, 7]. The morphological pattern of the inflammatory
process in such patients frequently differs from the typical

tool that enables identification of the cellular composition
of the inflammatory infiltrate in biological specimens
obtained from the pathological focus [9]. Van Gieson
staining using Weigert’s haematoxylin and picrofuchsin is
employed to assess connective tissue status, the degree of
fibrosis, and destructive changes in collagen fibres [10].
The combined use of these methods provides opportunities
for objective pathomorphological characterisation of OID
in children with varying premorbid conditions, which is
of importance for disease severity stratification and the
development of personalised treatment approaches [11, 12].

Study Objective
To evaluate the histomorphological parameters of
odontogenic inflammatory diseases in children with
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a premorbid history, employing Romanowsky—Giemsa and
Van Gieson staining methods.

Materials and Methods

Study Design and Setting. A prospective clinico-
morphological study was conducted at the Department of
Paediatric Maxillofacial Surgery, Bukhara Regional Children’s
Multidisciplinary Medical Centre, between 2021 and 2025.

Patient Characteristics. A total of 239 children
aged 3-17 years with odontogenic inflammatory diseases
were enrolled in the study. The study group comprised
127 children with premorbid conditions (recurrent acute
respiratory viral infections occurring more than 4 times
per year, chronic diseases, allergic conditions); the control
group comprised 112 somatically healthy patients. The
distribution of patients by age group is presented in Table 1.

Table 1
Distribution of Patients by Age Group
Age Study group (n = 127), abs. (%) | Control group (n = 112), abs. (%) Total (n = 239), abs. (%)
3-6 years 38 (29.9) 31 (27.7) 69 (28.9)
7-12 years 54 (42.5) 49 (43.7) 103 (43.1)
13-17 years 35 (27.6) 32 (28.6) 67 (28.0)
Bcero 127 (100) 112 (100) 239 (100)

Note: p > 0.05 — no statistically significant intergroup differences in age distribution were detected (x? test).

Biological Specimen Collection. Cytological specimens
were collected from the cavity of the pathological focus by
two methods: intraoperatively (during surgical debridement)
and from the wound area on days 3-5 of treatment. Prior
to specimen collection, the oral cavity was cleansed
with a sterile cotton swab to remove food debris, mucus,
and necrotic tissue; local anaesthesia was administered,
after which the surface of the pathological focus was
thoroughly scraped with a sharp spatula. The biopsy
material was immediately placed in 10% neutral formalin
(4% formaldehyde). The volume of fixative exceeded the
volume of the biological material by a factor of 25.

Staining Methods. Two staining methods were
employed for biological specimen processing.

1. Romanowsky—Giemsa Method. The ready-to-use
liquid dye was diluted at a ratio of 1-2 drops per 1 mL of
distilled water; given the limited solubility of the staining
agent, the solution was further diluted to 300 mg/100 mL
when required. Fixed smears were stained in a humid

chamber at 37 °C for 20-25 min, rinsed with running
water, and air-dried. The method enables identification
of the cellular composition of the inflammatory infiltrate
(neutrophils, macrophages, lymphocytes, eosinophils).

2. Van Gieson Method. Deparaffinised sections were
stained sequentially with Weigert’s iron haematoxylin (3-5 min),
rinsed with running water (10-15 min until nuclear bluing), and
then placed in distilled water (3-5 min). Cytoplasmic staining
was carried out with picrofuchsin (0.5-2 min). Dehydration was
conducted in graded ethanol solutions, clearing in a carbolic
acid—xylene mixture, and mounting in Canada balsam. Sections
were dried in a thermostat for 24 h at 37 °C.

Histological Processing. Biological material was fixed
in 10% neutral formalin at room temperature (22-24 °C).
Dehydration was carried out in graded ethanol solutions
(Table 1), after which the tissues were embedded in
paraffin. The approximate protocol for preparation of
ethanol solutions of the required concentration is presented
in Table 1; the dehydration schedule is presented in Table 2.

Table 1
Approximate Protocol for Preparation of Ethanol Solutions of Required Concentration (Starting Volume: 95° Ethanol)
No. Ethanol concentration (100 mL) 95° ethanol (mL) Water (mL)
1 40° 42 58
2 45° 47 53
3 50° 52 43
4 60° 63 37
5 70° 73 27
6 80° 83 17
7 90° 94 6

Table 3

Approximate Dehydration Schedule Following Fixation of Histological Material in Formalin

No. Dehydration stage Dehydration time
1 40% ethanol 12 h
2 50% ethanol 12 h
3 60% ethanol 12 h
4 70% ethanol 12 h
5 80% ethanol 12 h
6 95% ethanol 12 h
7 100% (I) ethanol 6 h
8 100% (I1) ethanol 6 h
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Composition of Weigert’s Haematoxylin. Solution I:
1% haematoxylin solution in 95% ethanol. Solution II: 4 mL
of FeCl, solution + 1 mL of concentrated HCI + 95 mL of
distilled water. Picrofuchsin composition: saturated picric
acid solution (1.2 g per 100 mL of water) combined with 1%
aqueous acid fuchsin solution at a ratio of 10:1.

The study was conducted in accordance with the
principles of the World Medical Association Declaration
of Helsinki (2013 revision). The protocol was approved
by the Local Ethics Committee of Bukhara State Medical
Institute. Written informed consent was obtained from the
legal representatives of all paediatric participants. The
confidentiality of personal data was maintained.

Intergroup differences in quality indicators were
assessed using the chi-square (y?) test. Statistical
significance was set at p < 0.05. Data were analysed with
SPSS Statistics, version 26.0.

The study was conducted as part of the research plan
of Bukhara State Medical Institute entitled «Improving
Diagnostic and Treatment Methods for Inflammatory
Diseases of the Maxillofacial Region in Children»
(2021-2025).

Results and Discussion

Cytological examination of biological specimens
stained by the Romanowsky—Giemsa method revealed,
in the study group (children with premorbid conditions),
a predominance of neutrophils and macrophages at the
early stages of inflammation, with delayed lymphocytic
transformation. The smears were characterised by
pronounced degeneration of cellular elements, abundant
background microflora, and evidence of impaired
phagocytic function of neutrophils. In the control group,
the cellular composition of the inflammatory infiltrate
corresponded to a typical acute inflammatory reaction: the
initial predominance of neutrophils during the first 1-2 days
was succeeded by a progressive increase in the proportion
of lymphocytes and macrophages by days 3-5, indicating
an adequate immune response.

Histological examination of Van Gieson-stained
sections in the study group revealed pronounced stromal
fibrosis, destruction and disorganisation of collagen fibres,
extensive inflammatory infiltration with a predominance
of neutrophils, and focal necrosis. In the control group,
changes in collagen structures were less pronounced, with
preservation of the distinct connective tissue architecture.

The morphological differences between the groups
with respect to the degree of destructive changes, cellular
composition of the infiltrate, and extent of fibrosis were
statistically significant (p < 0.05, > test).

The findings are consistent with clinical studies
demonstrating that odontogenic infections in children
with compromised immune function and chronic diseases
follow a more severe course and are accompanied by
more pronounced destructive tissue changes [13]. The
predominance of neutrophils with evidence of impaired
phagocytosis and the delayed lymphocytic transformation
observed in the study group are consistent with the
pathophysiological mechanisms of immunosuppression
characteristic of children with premorbid conditions [14].

The combined application of Romanowsky—Giemsa and
Van Gieson methods enables characterisation of the cellular
composition of the inflammatory infiltrate alongside
objective assessment of connective tissue structures,
both of which are essential for predicting outcomes and
determining the timing of active surgical intervention [15,
16]. The findings underscore the importance of considering
premorbid conditions when planning treatment of OID in
children.

Conclusions

1. Premorbid conditions significantly alter the
histomorphological pattern of odontogenic inflammation
in children, manifesting in a delayed immune response,
pronounced neutrophilic infiltration with evidence of
impaired phagocytosis, and destructive changes in collagen
fibres (p < 0.05).

2. Romanowsky—Giemsa staining enables accurate
identification of the cellular composition of the inflammatory
infiltrate in biological specimens from the pathological
focus in children; Van Gieson staining enables objective
assessment of connective tissue status and the degree of
fibrosis.

3. The combined application of both staining methods
represents an informative tool for pathomorphological
stratification of odontogenic inflammation severity in
children with premorbid conditions and may serve as
a basis for developing individualised treatment protocols.

Directions for Future Research. A priority arca
for future research is the development of standardised
morphological criteria for predicting the course and
outcomes of OID in children with varying premorbid
conditions. Multicentre studies with larger sample sizes
and the inclusion of immunohistochemical markers
of inflammatory activity are warranted. Of particular
interest is investigation of the relationship between
specific types of premorbid pathology — allergic disease,
immunodeficiency, and chronic infection foci — and the
pattern of histomorphological changes in the tissues of the
pathological focus.
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AHAJII3 TICTOMOP®OJIOTTYHUX TAPAMETPIB OJJOHTOI'EHHUX 3AITAJIBHUX 3AXBOPIOBAHb
VY JITEN 3 NPEMOPBIJIHUMU CTAHAMHU

I C. Tawesa', A. III. Tnoamoé*, b. C. A6dynnace’

Byxapcbkuii Jep:kaBHuil MeqnaHuii iHcTUTYT iMeHi AOy Aui i6H CiHo!
(M. Byxapa, Pecny0utika Y30ekucran),
IHCTHUTYT OXOPOHH 3/10POB’sI TAa CTPATETiYHOI0 PO3BUTKY>
(M. TamkenT, Pecny6iika Y30exkucran),
CamapkaH/ICbKHIi 1epKaBHUIl MeIUYHUI YHiBepcuTeT’
(M. Camapkanj, Pecny6iiika Y30exucran),

Pesrome.

OpnonToreHHi 3ananbHi 3axBoproBanHs (0O33) y aitell 3 npeMOpOIAHIMYU CTaHAMH MalOTh OUTBII BaXKKHI Ta TPUBAIWI KIIHIYHUHA
repe0ir, o BUMarae 00’ eKTHBHOI MOP(OJIOTIYHOT OI[IHKY 3analibHOTO mpotiecy. CTaHIapTU30BaHi TiCTONOTIYHI Ta IIUTOJIOTIYHI METOIN
JIIarHOCTHKH J{03BOJISIIOTH AETAIBHO OXapaKTepH3yBaTH MaToMOP(OIOTiuHI 3MiHM B TKAHMHAX [1aTOJIOTYHOTO BOTHHMIIIA.

Merta pocaimxennsi. OniHUTH TicTOMOP(OIOTIUHI TapaMeTpy OXOHTOTCHHHX 3alajbHUX 3aXBOPIOBAHb Y JITEH 3 MPpeMOpOiTHUM
aHaMHEe30M, BUKOPHUCTOBYIOUHM MeTo 3abapBieHHs 3a PomanoBcekiM-I'iM3010 Ta Ban I'i3oHOM.

Marepiaan Ta meToau. byiio npoBeneHo NpoCHeKTUBHE KIIIHIKO-MOpdooriaHe fociikeHHs. 3aranom Oyino obctexeHo 239
JiTel BikoM Bij 3 10 17 pOKIB 3 OIOHTOTCHHUMH 3aNalIbHIMH 3aXBOPIOBAHHSIMH; BCI BOHU ITPOXOJIUIIH JTIKYBaHHS y BIITIUICHHI TUTSYOT
IIIeJIeTTHO-JIMIEBOI Xipyprii Byxapcekoro obnacHoro qursdoro 6araronpodginsHoro MeauaHoro nenTpy 3 2021 mo 2025 pik. JlocmimpkyBany
rpyny ckiany 127 mitei 3 npeMopOiiHIME CTaHaMHU (PELUIMBYIOUi TOCTPI pecHipaTopHO-BipycHI iH(EKIIiT, XpOHIUHI 3aXBOPIOBAHHS),
KOHTPOJIBHY Tpy1y — 112 marieHTiB 6e3 cymyTHboI naTosorii. bionoriuni 3pasku 30upany iHTpaomepaniiiHo Ta Ha 3-5 neHb JIiIKyBaHHS,
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3acTOoCOBYBaNM 3a0apBiieHHs 3a PomaHoBchknM-I iM3010 Ta Ban ['i30H0M remarokcuitinoM Befirepra ta mixpogykcnaoM. IicTonorivni
3pi3U TOTYBaJIM 32 CTAHAAPTHOIO MTapagiHOBOIO METOMHKOIO 3 dikcariero y 10% HelTpansHOMYy dopmatizi. JlociimpkeHHs Oyio MpoBeeHo
BiMoBiHO 110 nmpuHIUMIIB [enbcinckoi nexnapanii BeecBitHboi Memianoi acomianii (pegakmist 2013 poky). [IpoToxorn OyB cxBaneHuit
MiceBrM eTHIHAM KoMiTeToM byxapchkoro ep)kaBHOTO MEANYHOro iHCTUTYTY. [IncsMoBa iH(popMoBaHa 3roza Oyna oTprMaHa Bif
3aKOHHUX IIPEACTaBHUKIB yCiX y4acHUKiB-niefiaTpiB. KondineHnifHicTh NepcoHambHNX faHuX Oyna 30epexkeHa. MiKrpynosi BiMiH-
HOCTI 3a KaTeropiaJbHIMH 3MiHHIMH OLIHIOBAJIUCS 3a JOIIOMOTOIO TeCTy Xi-kBajpar (¥?). CTaTuCTHYHY 3HAYYIICTh OyJIO0 BCTAHOBICHO
Ha piBHi p < 0,05. Jlani Oynu npoanamizoBaHi 3a gornomoroto SPSS Statistics, Bepcist 26.0. JlocmimkeHHs Oy10 IPOBEJEHO B paMKax
JIOCJITHUIBKOTO TuTaHy ByxapchKoro nepxaBHOTO MEANYHOTO IHCTHTYTY IIiJ] Ha3BOIO « YJOCKOHAJICHHSI METOMIB IIarHOCTUKHY Ta JIIKy-
BaHHSI 3allaJIbHUX 3aXBOPIOBaHb MIEJIEITHO-IUIIEBOT o0acTi y miteit» (2021-2025 pp.).

PesyabTaTn. Y nocmimpkysaHiii rpymi ¢papOysaHHs 3a PoMaHOBCEKIM-I'IM3010 BUSIBHIIO TepeBaXkaHHsI HEUTpOo(iIiB Ta Makpodaris,
110 CYIPOBOMKYBAIIOCS OCIabNIeHOI0 JliM(onuTapHoo Bixnosinmo. PapOysanus 3a Ban-I'i30H0oM mpoieMoHCTpyBao BUpakeHHH (iOpo3
Ta pyHHYBaHHS KOJar€HOBHX BOJIOKOH. Y KOHTPOJIBHIH rpymi 3anmaabHIH KIITHHHAH CKJIaJ| BiIITOBIaB THIIOBIH rocTpiif peakmii 3 GLIbII
PaHHBOIO JTIMQOIUTAPHOIO TpaHChopMariieto. Mopdooridai BIIMIHHOCTI MiXk IpynamMu Oyii cTaTHCTHIHO 3HagymumMu (p < 0,05).

BucnoBku. [IpeMopOiHi CTaHH CYTTEBO BILUTMBAIOTH HA FiCTOMOP(OJIOTIYHII aTepH OOHTOTEHHOTO 3alajeHHs y AiTel, IposB-
JISIFOYXCH OLTBII BUPAXKEHUMH IeCTPYKTUBHAMH 3MiHaMu. CIIijIbHe 3aCTOCYBaHHS METO/IB 3a0apBieHHs 3a PomanoBcekiM-I'iM3010 T2
Ban-I'i3oHOM 103BOJIsIE 00’ €KTHBHO OLIHUTH XapaKTep 3alaibHOTO MPOIECY Ta CIYKUTh OCHOBOIO JUIS PO3pOOKH 1HIMBITyaTi30BaHIX
IIPOTOKOJIB JIKyBaHHS.

Ku11040Bi ¢J10Ba: ononTorenni 3anmanbHi 3aXBOPIOBAHHS; AiTH; IPeMOpOi/IHi cTaHu; ricToMopdoIoTiuHi mapamMeTpH; 3a6apBiIeHHs

3a PomanoBchkuM-I'iM3010; 3a0apBiieHHs 3a Ban-I'i30HOM; IIUTOIOTIYHE JOCIIIXKSHHSL.
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