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Odontogenic phlegmons of the maxillofacial region remain a significant issue in modern clinical medicine due to the
increasing incidence and the high risk of complications. Despite advances in diagnostic and treatment methods, these pathological
conditions may progress rapidly and lead to severe outcomes, which highlights the need for continuous analysis of current
approaches to their management. The purpose of this study was to summarise and analyse data from the current literature on the
diagnosis and treatment of odontogenic phlegmons of the maxillofacial region, taking into account the pathogenetic mechanisms
of purulent inflammatory processes. The study was conducted as an analytical review of scientific publications indexed in the
PubMed databases for the period from 2021 to 2026. Clinical studies, systematic reviews and meta-analyses addressing aetiology,
pathogenesis, clinical course and modern treatment approaches were included in the analysis. Infectious factors, particularly Gram-
positive bacteria, were found to play a leading role in the development of odontogenic phlegmons, alongside comorbidities and
individual patient characteristics, including immune response. The importance of early diagnosis using laboratory and instrumental
methods, as well as comprehensive treatment combining surgical intervention and rational antibiotic therapy, was demonstrated.
Particular attention was paid to the risk of complications such as orbital phlegmon, mediastinitis, sepsis and Ludwig’s angina, as
well as to the specific features of disease progression in patients with comorbid conditions and in pregnant women. Effective
treatment of odontogenic phlegmons of the maxillofacial region is possible with timely diagnosis, a comprehensive therapeutic
approach, and individualised treatment strategies based on the patient’s general condition.

Key words: odontogenic phlegmon, maxillofacial region, purulent inflammatory processes, inflammation, diagnostic,
treatment, complication.

Tapacenko T.B., Jlokec K.II., CrednoBcbkuii [1.B., JInuman B.O., Cunopenko O.II.,
Kouyp A.IlL, ABetikos /I.C.

AHAJII3 CYUYACHUX ITPUHIMIIIB JIAT'HOCTUKU TA JIIKYBAHHS OJOHTOI'EHHUX
®JIETMOH HEJENHO-JTULEBOI JIIAHKA

OpnoHTOreHHI (IErMOHHM  IIEJICTTHO-TUNEBO] JIUITHKY 3aJIMINAIOTECS OIHIEI0 3 aKTyalbHHX HpoOieM CydacHO! KIiHIYHOI
MEIUIVHY y 3B’5I3Ky 3 TEHACHIIEIO 10 3pPOCTAHHS iX MONIMPEHOCTI Ta BUCOKHM DPH3UKOM PO3BHUTKY YCKIamHEeHb. Hes3paxarounm Ha
YIOCKOHAJICHHS METOIIB JIarHOCTUKH Ta JIIKYBAHHS, L1i TIaTOJIOTIYHI CTAHW MOXYTb LIBHIKO HPOrPECYBaTH Ta MPU3BOIMUTH 10 THKKUX
HACJIKIB, IO OOyMOBJIIOE HEOOXIOHICTh IOCTIHOTO aHali3y Cy4aCHHX MiXONiB 10 iX BeleHHsA. Meroro IoCiipKeHHS Oyiio
y3araJbHeHHs Ta aHaJl3 CyYaCHHX JITepaTypHHUX IAHUX IIOJ0 JIArHOCTUKYU Ta JIIKyBaHHS OJOHTOTCHHUX ()IETMOH IIEJICTHO-TULEBO]
IUUIHKA 3 ypaxyBaHHSM MAaTOreHETHYHHUX MEXaHi3MiB PO3BUTKY THiliHO-3amajbHOro mpoiecy. JlocmipkeHHsT BUKOHAHO y (opmari
QHAJIITHYHOTO OISy HAyKOBHUX ITyOITiKaiif, iniekcoBanux y 6azax manux PubMed 3a nepion 2021—2026 pokiB. {o aHasizy BKIFOYEHO
KJTiHIYHI JIOCIDKCHHS, CHCTEMATHUYHI OIVISTA Ta METAaHAaJi3H, IO BUCBITIIIOIOTH €TiOJOTI0, MATOreHe3, KIIHIYHHHN Iepedir Ta cydacHi
miaxoxu 10 JikyBaHHs (uierMoH. BcraHOBieHO, IO MPOBIAHY pOib Y PO3BUTKY OJOHTOrCHHMX (IETMOH BiAirparoTh iHGMEKIiiHI
YUHHUKH, 30KpeMa I'paMII03UTHBHA MIKpodIIopa, a TAKOXK CYITyTHI 3aXBOPIOBAHHSI Ta IHAMBITyaIbHI 0COOIMBOCTI OpraHi3My, BKIIOYAI0IH
IMyHHY peakTHBHICTb mamnieHTa. [Toka3aHo BaXJIMBICTh PaHHBO! AIATHOCTHKH 13 3aCTOCYBAHHSAM JIAOOPAaTOPHHX Ta iHCTPyMEHTATBHIX
METO/IB, @ TAKOK KOMILIEKCHOTO JIIKyBaHHSI, 1[0 IOEAHYE XipypriuHe BTpy4YaHHs Ta paliioHaIbHy aHTHOIoTHKOTepatito. OkpeMy yBary
NPHUAUICHO PU3UKY PO3BHTKY YCKJIAJIHEHb, TAKUX sK (UierMoHa OpOiTH, MEIIaCTHHIT, CEelcHC Ta CTeHokapmis Jlromsira, a Takox
0COOJIMBOCTSIM Iepediry 3aXBOPIOBAHHS Y MAIEHTIB 13 CYIyTHBOIO MATONOTIEI0 Ta y BariTHUX. EdexTrBHE JIIKyBaHHS OJOHTOICHHUX
(rIerMoH  IIeJIeMHO-JIMIEeBOT JAUISIHKA MOXJIMBE 332 YMOBH CBO€YACHOI iarHOCTHKM, KOMIUIGKCHOTO IIIXOAy /[0 Tepamil Ta
IHIMBITyasti3anii JIiKyBaJIbHOI TAKTUKY 3 ypaxXyBaHHSIM 3arajlbHOTO CTaHY IaIli€HTa.

KurouoBi ciioBa: ooHTOreHHa ()IETMOHA, IIENIEITHO-JIMICBA IIISTHKA, THIIHO-3aaJIbHi IPOLIECH, A1arHOCTHKA, JTiKyBaHHS,
YCKJIaHEHHSI.
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Odontogenic phlegmons of the maxillofacial to antibiotics. The primary cause of the condition is
area (MFA) are acute, diffuse inflammations of the odontogenic factors, most commonly represented by
soft tissues of the head and neck, lacking clear chronic forms of periodontitis, pericoronitis and
boundaries and rapidly spreading to adjacent complications following tooth extraction [25].
anatomical spaces. Year on year, these conditions The body’s immune response also has a
show a tendency to increase and spread, accounting significant impact on the course of phlegmon of the
for between 35 % and 55 % of all admissions to maxillofacial region, as do concomitant diseases and

maxillofacial surgery departments [26, 31]. pathologies (diabetes mellitus, cardiovascular

The main reasons for the steady trend towards insufficiency, kidney disease, etc.), which act as
the spread of these diseases are delayed oral additional negative factors. Rapid systemic
sanitation and increased resistance of the microflora intoxication due to disruption of tissue barriers poses
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a risk of dangerous complications, such as
mediastinitis, sepsis, cavernous sinus thrombosis,
orbital cellulitis, etc. [11]. As the condition of these
patients deteriorates, they experience severe pain,
trismus of the masticatory muscles, and impaired
chewing, swallowing and speech functions, as well as
a pronounced inflammatory response manifested by
collateral oedema and fever, which may pose a threat
to life and health [22, 27].

Upon reviewing the literature, we pointed out
that there are sometimes differing views on the
methods of treating odontogenic phlegmon of the
maxillofacial region, particularly in the presence of
systemic pathology. Therefore, we have analysed and
systematised the data, focusing on critical points in
treatment, in order to develop diverse and
individualised algorithms that will minimise the
invasiveness of interventions.

The purpose of the study was to analyse the
prevalence, course, complications and laboratory
diagnostic methods for phlegmon of the maxillofacial
region among patients with various systemic conditions.

Materials and methods. The study was
conducted as an analytical review of the current
scientific literature on the treatment of purulent-
inflammatory processes in the maxillofacial area. The
review analysed the pathogenesis, treatment
characteristics and clinical course of phlegmon, as
well as their complications.

A search was conducted for peer-reviewed
literature published in the PubMed databases for the
period from 2021 to 2026, last search was on 8 March

2026. Exclusion years: publications prior to 2021. We
assessed patients’ microbiological profiles, the
influence of systemic immuno-inflammatory indices
on treatment approaches for these conditions, and
identified the most common complications of
purulent-inflammatory processes described in the
international literature. The analysis included recent
clinical studies, systematic reviews and meta-
analyses covering the aetiology, pathogenesis,
clinical course and current approaches to the
treatment of purulent-inflammatory processes of the
maxillofacial region. Particular attention is paid to
studies devoted to the surgical treatment of
phlegmon, antimicrobial therapy and the prevention
of complications. The search terms used included
both individual and combined queries, specifically:
Database PubMed ("odontogenic phlegmon" AND
"maxillofacial phlegmon" AND "surgical drainage"
AND "antibiotic therapy for purulent infections") OR
("odontogenic phlegmon" AND "antimicrobial
therapy”) OR ("maxillofacial infections" AND
"purulent inflammatory processes" AND "systemic
immuno-inflammatory indices. Selection criteria:
Peer-reviewed clinical studies, systematic reviews
and meta-analyses focusing on the aetiology,
pathogenesis, clinical course, surgical treatment and
antibiotic ~ therapy = of  purulent-inflammatory
processes in the maxillofacial region were included.
Publications that did not correspond to the topic of
odontogenic purulent-inflammatory processes or did
not contain clinically relevant data were excluded
(Table 1).

Table 1
Simplified PRISMA Flow
Stage Stage name Description Number
1 Identification Total number of records found in databases and other sources 104
2 Removal of duplicates Number of records removed prior to screening (duplicates) 22
3 Screening Number of records that passed the title and abstract check 82
4 Eligibility assessment Number of full-text articles checked for compliance with 35
inclusion criteria
5 Inclusion Total number of studies finally included in the systematic 48
review

Ethical approval was not required, as the study
is areview and is based on publicly available sources.
During the selection of articles, their abstracts and
bibliographies were analysed. A total of 104 sources
were selected, of which 48 remained after evaluation
and exclusion of irrelevant ones.

Results of the study and their discussion.
During analysing the factors leading to the
development and rapid spread of purulent-
inflammatory processes, we can identify the
following causes of purulent-inflammatory processes
in the maxillofacial region. Most commonly,
radicular dental cysts are detected, particularly in the
mandible, which contribute to bone resorption and
may lead to the spread of infection into the cervical
spaces. It is important to inform patients during
preventive examinations and consultations in order to
prevent possible complications [18].

It shoud be noted that even a simple (solitary)
bone cyst, which occurs more frequently in children
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and adolescents, particularly in boys, and which also
affects long tubular bones, can be a cause of
maxillofacial cellulitis. As a rule, it is detected
incidentally due to its slow growth and asymptomatic
course. Timely diagnosis is crucial for establishing
the correct diagnosis and subsequent treatment, where
imaging techniques, in particular computed
tomography, panoramic radiography or magnetic
resonance imaging, play a decisive role [40].

An important factor influencing treatment
outcomes in patients with odontogenic phlegmons of
the MFA is chronotype. Researchers have established
that the evening chronotype predominates over the
morning  chronotype among patients with
odontogenic purulent-inflammatory processes in the
MFA. The data obtained by scientists indicate that in
patients with odontogenic purulent-inflammatory
diseases of the maxillofacial-facial region with an
evening chronotype, there is a disruption in the
expression of the per/ gene in buccal epithelial cells,
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manifested by an increase in its evening expression
compared to patients with a morning chronotype. It
has been found that such patients are more prone to
developing more adverse health consequences
(allergic rhinitis, eczema, etc.), whilst patients with a
morning chronotype exhibited more pronounced
manifestations of circadian rhythm dysregulation,
which may positively influence post-operative wound
healing processes [21].

To confirm the diagnosis, blood tests are also
carried out both before and after surgery. These tests
enable the assessment of changes in key indicators,
namely the neutrophil-to-lymphocyte ratio, C-reactive
protein levels, and white blood cell count. al blood tests
conducted on patients before and after surgery revealed
a sharp decrease in C-reactive protein to an average of
2.4 mg/l+1.1, with a range of 55.5 to 228.4 mg/l,
whereas prior to surgery the average was 133.6 mg/l.
There was also a change in white blood cell count from
17.7x10°%/L (with a range of 13.1 to 23.5x10%/L) to
8.6x10%/L+2.3x10° /L [11, 31].

According to data, prior to the commencement
of treatment for patients with odontogenic phlegmons
of maxillofacial localisation, microbiological
examination revealed that Gram-positive cocci
predominated in the purulent wound exudate, in
particular Staphylococcus aureus, which contributed
to the spread and progression of the purulent-
inflammatory process. [32, 37]. To reduce the spread
of microbial colonies, some researchers used
quercetin, which has antioxidant and anti-
inflammatory properties. It was also combined with
ethylmethylhydroxypyridine  succinate, = which
exhibits similar properties and complemented the
treatment regimen [19, 47].

Infrared thermography is a non-radiative, non-
contact, non-invasive and rapid imaging technique
based on the detection of infrared radiation, which is
naturally emitted by any object with a temperature
above absolute zero. This method allows for the
acquisition of functional and anatomical information,
as temperature changes can serve as an indirect marker
of a pathological process, particularly inflammation.

Modern diagnostic technologies, in particular
medical infrared thermography (MIT), continue to be
actively refined. Their use provides more accurate
localisation and assessment of the spread of the
inflammatory  process compared to clinical
examination alone. In particular, MIT makes it
possible to identify foci of infection by analysing
changes in thermal conductivity in the surrounding
tissues in cases of facial cellulitis, as well as to
differentiate between various forms of the condition;
for example, to distinguish between diffuse buccal
cellulitis with spread to the periorbital tissues and
isolated buccal cellulitis with reactive oedema of the
perioral region [2].

The results of previous studies demonstrate the
presence of a temperature difference between
infected and healthy tissues, which can range from
1.4 °C to 4 °C. It is believed that local differences in
skin surface temperature exceeding 3 °C are a highly
sensitive indicator of an inflammatory process. Thus,
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thermography can be used as an additional method for
differentiating between phlegmon and abscess,
thereby improving diagnostic accuracy.

In addition, the method may be useful in the
comprehensive assessment of the severity of cellulitis
and in making clinical decisions regarding the need
for hospitalisation. Facial examination using MIT is
technically simple to perform, and the results
obtained are characterised by high reproducibility and
reliability [12].

Ultrasound examination (US) is an imaging
technique based on the penetration of ultrasound
waves into tissues, followed by the detection of their
reflections in the form of echo signals. In
maxillofacial surgery and dentistry, ultrasonography
retains significant diagnostic value, particularly in the
assessment of inflammatory processes in the soft
tissues of the face [15].

Clinical examination of inflammatory is largely
limited to visual assessment and palpation, which does
not always allow for an accurate determination of the
nature and depth of the lesion. This is due to the
complex anatomical structure of the head and neck,
which means that clinical methods alone are often
insufficient to establish a complete diagnosis. In cases
of severe cellulitis, soft tissue induration may mask the
presence of an abscess, complicating the determination
of the stage of the infectious process and its precise
location. In such cases, ‘blind’ clinical exploration can
lead to excessive tissue trauma, the making of
excessively large incisions, a prolonged treatment
period, increased pain, as well as difficulties in
identifying and draining the purulent cavity [1].

The ultrasound picture in cellulitis is usually
characterised by indistinct margins of the lesion, a
heterogeneous structure, and reduced echogenicity
with thickening of the affected muscle and
subcutaneous tissues. In contrast, an abscess is
visualised as a clearly demarcated formation with
relatively homogeneous hypoechoic content and the
presence of posterior acoustic enhancement,
corresponding to a formed fluid collection.

Ultrasound also allows for the assessment of the
abscess’s relationship with superficial tissues, as well
as the determination of its dimensions, depth and the
volume of purulent contents. The study additionally
analysed parameters such as cavity volume, the
amount of exudate and the distance from the focus to
the skin surface. At the same time, a significant
limitation of ultrasound diagnostics is its insufficient
effectiveness in detecting infections of deep fascial
spaces, in particular the  parapharyngeal,
retropharyngeal, masticatory, pterygomandibular,
infratemporal and sublingual spaces, which may
remain inaccessible for accurate visualization [34].

Differences among leading international
guidelines on the use of antibiotics in the treatment of
children and adolescents with odontogenic facial
edema highlight the need for a more detailed analysis
of scientific sources and clinical guidelines to more
fully reflect the current evidence base. To this end, a
literature review was conducted to assess the scope
and nature of the available evidence, examine the
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reasons for discrepancies between study results and
the recommendations of various professional
organizations, and identify under-researched aspects
that require further scientific investigation. The
results obtained may be useful for planning future
studies and improving clinical approaches to the
treatment of this patient population. It was found that
intravenous penicillin was the most commonly
prescribed antibiotic among hospitalized children and
remained the primary antibacterial agent in the
inpatient setting [8].

The duration of antibiotic therapy typically
ranged from 24 hours to 5 days, and in many cases, it
directly depended on the length of the patient’s
hospital stay and the progression of their clinical
condition. For outpatients, the most common drug
was oral amoxicillin. It was often prescribed
following more intensive treatment, which included
intravenous administration of antibiotics. An analysis
of the publications showed that the authors proposed
not one but several possible first-line antibiotics,
which may also have contributed to the development
of different treatment approaches. In addition, earlier
studies described antibiotic regimens and clinical
protocols that are no longer relevant today and are
rarely used in modern dental and medical practice.
This complicates the direct comparison of results
across different studies and their application in
current clinical settings. The use of tetracyclines in
children is a matter of particular concern [23].

Following the first reports the use of these drugs
to the development of permanent tooth discolouration,
aureomycin and related drugs came to be regarded as
relatively contraindicated for children under the age of
eight. This had a significant impact on the subsequent
development of approaches to antimicrobial therapy in
paediatric dentistry and prompted the search for safer
alternatives. It was found that antibiotic regimens
varied considerably between individual studies and
clinical guidelines. Despite this, oral amoxicillin was
most frequently recommended as the first-line drug,
whilst  phenoxymethylpenicillin ~ was  usually
considered an alternative and ranked second in terms
of frequency of recommendation [14].

The vast majority of sources emphasised that
antibiotic therapy should not be regarded as a
standalone treatment but should only be used as an
adjunct to the primary dental intervention aimed at
eliminating the source of infection. It was also noted
that several important factors influenced the choice of
antibiotic and the treatment regimen, including the
child’s body weight, the presence of allergic reactions
or hypersensitivity to penicillin-based drugs, and the
clinical response to previous treatment. The
discrepancies identified between individual clinical
guidelines are most likely due to a lack of high-
quality studies specifically addressing the use of
antibiotics in the paediatric population. This
highlights the need for further multicentre studies,
which will enable the development of more consistent
and scientifically sound recommendations for the
treatment of children and adolescents with
odontogenic infections [45].
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Odontogenic phlegmons may also occur in
pregnant women, posing a significant risk to the lives
of both mother and child. In view of pregnancy, it has
been recommended that adjustments be made to the
prescription of antibiotic therapy and the management
of such patients. In some cases, the condition may lead
to premature birth or a threatened miscarriage. It has
been established that close collaboration between the
gynaecologist and the maxillofacial surgeon was
crucial in some cases, highlighting the need to enhance
future cooperation [17].

Pregnant women are more susceptible to
infections, which is associated with physiological
suppression of the immune response against a
background of reduced neutrophil chemotaxis and
cellular immune activity involving T-lymphocytes.
Furthermore, during pregnancy, levels of the hormones
oestrogen and progesterone rise, leading to increased
gum sensitivity to irritation and bleeding [13]. Particular
attention should be paid to children and adolescents with
phlegmon, as their symptoms differ from those of adult
patients. The paediatric age group is more susceptible to
trauma and  purulent-inflammatory  processes,
particularly in the maxillofacial region. Therefore, all
manifestations should be considered as potential
complications to recognise a varied clinical picture,
where symptoms may present as either excessive or less
pronounced [3, 4, 10].

Odontogenic infections in adults and children
have a number of significant differences. The course
of infections in childhood is generally more acute and
dynamic, which is explained by the tendency for the
process to spread rapidly into deep anatomical spaces
[46]. This is often accompanied by the development
of systemic manifestations, in particular fever,
dehydration and respiratory dysfunction. An
additional difference lies in the characteristics of the
microbiological spectrum: in adults, odontogenic
infections of the soft tissues of the head and neck are
usually polymicrobial in nature with a marked
involvement of anaerobic flora, whereas in children,
staphylococci and  streptococci  predominate.
Furthermore, in paediatric patients, the infectious
process more frequently spreads via the lymphatic
route, which may be associated with relatively more
developed lymphoid tissue compared to adults [7].

The study noted a difference in the length of
hospitalisation depending on the aetiological factor,
specifically in cases involving deciduous and
permanent teeth: 2.2 and 3.42 days respectively. A
statistically significant association was demonstrated
between patient age and the duration of inpatient
treatment, noting that in the 14-17 age group, the
length of hospital stay was approximately twice as
long as in children under 6 years of age. It was also
shown that the average length of hospital stay was
5.10 days for upper facial infections and 5.21 days for
lower facial infections. Some authors identified two
factors that were statistically associated with a shorter
course of treatment for odontogenic infections in
children: the use of intravenous antibiotic therapy and
the presence of deciduous teeth as the aetiological
source of infection [29].
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Baby teeth were more frequently the source of
infection, which may be due to poor oral hygiene in
young children, as well as dietary factors, in
particular ~ prolonged  bottle-feeding, = which
contributes to the development of so-called ‘bottle
caries’ [38].

An important aspect is the performance of a
differential diagnosis. This is because the clinical
manifestations of odontogenic phlegmon may
resemble  angioedema  (Quincke’s  oedema),
particularly in cases of bilateral facial involvement. To
confirm the diagnosis, clinical blood tests, pathogen
identification and radiographic examinations are used.
The link between medication intake and the onset of
symptoms should be considered, as this may be
misleading and caused by the presence of infection foci
in patients [5]. An additional diagnostic tool is
ultrasound, which is recommended as a promising
adjunct to the clinical examination of patients with
phlegmon. It allows the detection not only of the extent
of the lesion but also of tumours, cysts and tissue
developmental abnormalities [34].

Odontogenic facial cellulitis may present with
clinical features that closely resemble drug-induced
angioedema, which often leads to diagnostic difficulties
and delays in initiating appropriate treatment. This
infection is characterised by diffuse erythematous soft-
tissue oedema, which may extend to the periorbital
region. In cases of bilateral involvement, the clinical
picture is sometimes so similar to non-infectious
conditions that differentiation, particularly from
angioedema, becomes difficult [24].

Angioedema, unlike an infectious process, is a
non-inflammatory condition and is characterised by
the sudden development of asymmetric oedema of the
deep layers of the dermis and subcutaneous tissue.
The face, lips and eyelids are most commonly
affected. The drug-induced form of angioedema,
particularly that associated with the use of non-
steroidal anti-inflammatory drugs (NSAIDs), is a
well-known clinical phenomenon and may develop
within a few hours of drug exposure. Its incidence is
approximately 0.1-0.3 % among individuals
receiving NSAIDs, with higher rates observed in
patients with existing allergic conditions [42].

Among the NSAIDs most commonly associated
with the development of pseudoallergic angioedema,
acetylsalicylic acid is the most prevalent, followed by
ibuprofen, naproxen and diclofenac. Diagnosis is
based primarily on a thorough clinical history and the
exclusion of other possible causes of oedema. In the
presented clinical case, the absence of typical signs of
angioedema, combined with the presence of marked
inflammatory changes and the absence of
eosinophilia, made it possible to virtually rule out this
diagnosis [5].

Despite the rapid development of modern
maxillofacial surgery, the issue of complications
arising from maxillofacial cellulitis remains a
pressing concern. One of the most serious
complications is orbital cellulitis, characterised by
marked chemosis, pain, conjunctival hyperaemia,
ptosis, as well as reduced visual acuity and restricted
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eye movement. Above all, it can lead to partial or
complete loss of vision due to optic nerve atrophy. In
84 % of cases, the primary cause is a bacterial
infection, whilst other aetiological factors may
include periorbital trauma, periocular infections, and
thrombophlebitis [20, 35].

Odonto-orbital  cellulitis is a  serious
complication of odonto-genic infections and can lead
to a rapid deterioration in vision, with the prospects
for subsequent recovery often remaining limited.
According to an analysis of cases of odontogenic
orbital cellulitis described in the literature, in patients
(45.8 %), final visual acuity corresponded only to
light perception or a complete absence of light
perception. A similar trend was observed, and
following completion of treatment, complete loss of
vision was recorded, whilst another patient required
orbital exenteration [46].

The rapid spread of the infectious process is
facilitated by the anatomical features of the upper
jaw. In particular, the thin buccal cortical plate of the
alveolar process creates conditions for the infection to
penetrate the maxillary sinus. If an inflammatory
process develops in the sinus, an additional pathway
is formed for the further spread of the infection
through the structures of the midface to the orbital
tissues [41].

Orbital  cellulitis is  accompanied by
characteristic clinical and radiological signs of
inflammation. These most commonly include
enlargement of the extraocular muscles and changes
in the retrobulbar fat pad, manifesting as bulging or
infiltration [36]. Another important radiological sign
is orbital emphysema, which may indicate the
involvement of anaerobic microflora in the infectious
process. Its occurrence is associated with the presence
of a communication between the infected maxillary
sinus and the orbit, which creates conditions for the
spread of anaerobic microorganisms, particularly
members of the genus Streptococcus [29].

In general, in orbital cellulitis of various
actiologies, the medial rectus muscle is most commonly
affected, which is explained by its anatomical proximity
to the ethmoid sinuses. At the same time, in half of the
patients included in the analysis, enlargement of the
lateral rectus muscle was observed. This localisation of
changes is more consistent with the inferolateral route of
infection spread from the soft tissues of the maxilla, the
canine fossa region, and through the inferior orbital
fissure [43].

Other serious complications include Ludwig’s
angina, which is a severe form of diffuse phlegmon
characterised by an acute onset and rapid spread. It
affects the floor of the mouth and the neck, posing a
risk of airway obstruction and accompanied by
displacement of the tongue. Prior to the discovery of
antibiotics, the mortality rate was as high as 50 % of
patients; currently, with improvements in surgical
and therapeutic treatment methods, mortality from
Ludwig’s angina stands at around 8 %, according to
Marcelo Gusman-Letelie and co-authors [26].

Ludwig’s angina is a severe, potentially life-
threatening emergency in maxillofacial surgery, the
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danger of which stems from the rapid development of
massive soft-tissue swelling in the floor of the mouth
and neck, leading to displacement and compression
of the airways. In most cases, this condition arises as
a complication of odontogenic infections, particularly
dental abscesses, often associated with involvement
of the lower second and third molars [28].

The primary anatomical site of involvement is
usually the submandibular space, which is
anatomically divided by the myohyoid muscle into
the sublingual space above and the submandibular
space below. The infectious process originating from
the periapical region of the molars can spread through
the cortical plate and further penetrate the
submandibular, sublingual and submental spaces, as
well as indirectly into the parapharyngeal and
retropharyngeal spaces. Such spread leads to rapid
progression of neck oedema, which surrounds and
compresses the upper airways.

Due to anatomical constraints of the fascial
structures of the floor of the mouth, the tongue and
soft tissues are displaced upwards and backwards,
further narrowing the airway and creating a risk of
acute respiratory failure and asphyxia. Clinically, this
manifests as rapidly progressing oedema of the
submental and submandibular regions, the formation
of a so-called ‘bull neck’, and tenderness and
induration of the tissues [6].

Patients usually report recent toothache, as well
as general symptoms of intoxication, including
weakness, chills, fever and marked exhaustion. As the
disease progresses, trismus may develop, indicating
the spread of infection to deeper anatomical spaces.
Signs of airway involvement include drooling,
dysphagia, laboured breathing, a forced forward-
leaning posture, and changes in the voice, particularly
hoarseness. Additionally, neck stiffness, tongue
swelling, oral pain and progressive speech difficulties
may be observed [9].

On physical examination, marked submental
and submandibular swelling, tenderness of the
affected areas, and elevated body temperature are
noted. A characteristic sign is the elevation and
upward displacement of the tongue, as well as
swelling of the floor of the mouth. In some cases,
lymphadenopathy may be absent, which does not rule
out a severe course of the disease. Treatment of
Ludwig’s angina requires urgent surgical
intervention, which involves decompression of the
sublingual, submental and submandibular spaces via
a wide external incision followed by drainage. A
mandatory component of treatment is ensuring
airway patency, which depends on the severity of the
patient’s condition and may be achieved by
endotracheal intubation or tracheostomy [44].

Due to marked soft tissue, mask ventilation is
often ineffective; therefore, pre-oxygenation and
thorough  preparation for complex airway
management are crucial steps. Blind orotracheal or
nasotracheal intubation is not recommended due to
the high risk of trauma, laryngospasm and worsening
of the obstruction. The use of supraglottic devices is
also limited due to anatomical changes and
progressive oedema.
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In complex cases, preference is given to
intubation using a flexible fibre-optic endoscope in a
conscious patient; if airway patency cannot be
secured, emergency  cricothyroidotomy  or
tracheostomy is performed. Tracheostomy under
local anaesthesia is considered the most optimal
method in severe cases of neck infections [39].

A Dbrain abscess is a localised purulent-
inflammatory process within the brain parenchyma. It
is most commonly found in the frontal, temporal,
frontoparietal, cerebellar and occipital lobes. Less
common aetiological factors include odontogenic
infections, congenital and acquired heart defects,
infectious endocarditis, and pulmonary infectious
processes. Approximately 5-7 % of brain abscess
cases are associated with dental diseases or dental
procedures. In most cases, odontogenic brain abscesses
have an anaerobic aetiology (up to 78 %) [16].

The clinical presentation of a brain abscess is
variable and depends on its location, size, and stage
of development. The incidence is approximately 0.2—
1.9 cases per 100,000 population per year, whilst the
mortality rate ranges from 0 to 24 %. One possible
source of infection is complications of odontogenic
processes, which create conditions for the
haematogenous or contact spread of bacterial flora to
brain tissues [30].

Clinically, patients may experience severe
headaches (particularly on one side), hearing loss,
altered consciousness, recurrent episodes of nausea
and vomiting, and the development of hemiparesis
over the course of several days. Such manifestations
may be associated with dental procedures,
particularly surgical interventions in the region of the
lower molars, as well as with the drainage or
treatment of odontogenic phlegmons, as described in
the clinical case presented.

A brain CT scan is diagnostically important, as
it can reveal multiple abscesses, hydrocephalus or
other mass lesions, which sometimes requires
differential diagnosis with highly malignant tumours,
as well as associated inflammatory changes,
particularly mastoiditis. Identification of the bacterial
pathogen at the site of the lesion is crucial for
selecting effective treatment. The main methods of
treatment are surgical drainage of the abscess
combined with systemic antibiotic therapy [33].

Furthermore, the diagnosis or decompensation
of diabetes mellitus in the context of odontogenic
phlegmon in the maxillofacial region may complicate
treatment. Hospital stays for patients with diabetes
are significantly longer, and involvement of the head
and neck regions is more common than in patients
without concomitant pathology. Therefore, particular
attention should be paid to patients at increased risk
of complications [13]. In some cases, odontogenic
phlegmons can lead to sepsis and meningitis,
following pulpectomy or against a background of
other inflammatory processes. In this regard, dentists
should exercise due care when treating even mild
cases and carry out diagnostic assessments of patients
both before and after treatment [48].
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Conclusion

An analysis of the literature indicates that purulent-inflammatory processes in the maxillofacial region
develop under the influence of various aetiological factors, among which odontogenic foci of infection play a
leading role. At the same time, even minimally symptomatic pathological formations, particularly cysts, can act
as a trigger for the development of phlegmon, which underscores the importance of their timely detection.

The course and rate of spread of the purulent-inflammatory process are largely determined by individual
characteristics of the organism, including chronotype, the state of the immune system, and the presence of
concomitant pathology. This necessitates a personalised approach to patient management.

The diagnosis of phlegmon of the maxillofacial region should be based on a combination of clinical
observations with modern laboratory and diagnostic imaging methods, which allows for an objective assessment
of the progression of inflammation and the effectiveness of treatment.

The high risk of complications, in particular the spread of infection to adjacent anatomical areas and the
development of systemic involvement, necessitates early intervention and inter-hospital collaboration in the
management of such patients.

Prospects for further research. Future studies should focus on identifying reliable predictive biomarkers of the progression
of purulent-inflammatory processes in the maxillofacial region, with particular emphasis on systemic immuno-inflammatory
indices and their clinical applicability. Further investigation is required to clarify the role of host-related factors, including
immune response variability and chronobiological patterns, in determining disease severity and treatment outcomes. Additionally,
there is a need for large-scale prospective multicentre studies to evaluate the effectiveness of different surgical and antimicrobial
treatment strategies. The development of standardized diagnostic and therapeutic algorithms, integrating clinical, laboratory, and
imaging data, may significantly improve early detection, reduce complication rates, and optimise patient management strategies.
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