Journal of Insights in Basic and Applied Sciences
:\-J%ehﬂb a:‘“‘-“‘g‘ (*JM‘ gé Xy M.LA SARAK S0 it E
ISSN: 3106-1737

Volume 1, Issue 2, 2026, Pages: 401-410
JIBAS Journal homepage: https://jibas.com.ly/index.php/jibas/en

Comparative Study of Maxillofacial Infections in Diabetic and
Non-Diabetic Patients: A Prospective Comparative Study

Mustafa R. Alshmam?, Dhafer Beleid Shoaib 2", Ahmed A Algdar 2
12 Department of Oral Surgery, Faculty of Dentistry, Al-Asmarya University, Zliten, Libya
3 Department of Medical Laboratory Faculty of Health Science Alasmarya Islamic university,
Zliten, Libya

A 33 140 Omlaall € 5 (5 Sudly Gilaall ol jall (g CpSAl g Aa ol (o gand 4 i Al o
A8l 45 )\ia

3 J\Jﬂ\ fﬂ\d,\:. 2aal (72 u,):.&dyl: _)ALE o (:Lmﬂ\ t.\;)@.kw
Lu.d ‘uf*;\b ‘:%T}ALY\ L)MY\ Azalall ol il ‘?ﬁ\ E\A‘ﬁ (‘u.ug 21
Ll ¢ oy Al 4.7")“‘2“ Aaaall doaall (’JH\ IS Akl Q\J,\u\ 3

“Corresponding author: dafershoaibl@gmail.com

Received: July 14, 2026 | Accepted: October 25, 2026 | Published: November 12, 2026

@ Copyright: © 2026 by the authors. This article is an open-access article distributed under the
terms and conditions of the Creative Commons Attribution (CC BY) license

(https://creativecommons.org/licenses/by/4.0/).
Abstract:

Infections of the maxillofacial anatomical spaces represent a critical clinical issue requiring early diagnosis,
antibiotic therapy, and surgical intervention to control the source of infection. This prospective, comparative,
observational study aims to evaluate the impact of diabetes mellitus on clinical manifestations, anatomical
extent, laboratory inflammatory markers, treatment outcomes, and complications. The study included 70
patients at Zliten Medical Center (May 2022 — December 2025), divided into two equal groups (35 patients
each): patients with diabetes and non-diabetic patients. Statistical analysis was performed using t-tests, the
Mann-Whitney test, the chi-square test, and Fisher's exact test, with a significance level of p < 0.05. Key clinical
and laboratory findings showed that the diabetic group had a significantly higher mean age (54.6 + 10.5 vs. 41.9
+ 12.9 years; p < 0.001). Additionally, the incidence of involvement of multiple anatomical spaces was higher in
diabetic patients, reaching 57.1% compared to 25.7% in non-diabetic patients (p = 0.015). The submandibular
space was the most frequently affected area in both groups. Regarding inflammatory markers, diabetic patients
exhibited a more intense inflammatory response, characterized by elevated white blood cell counts (15.9 + 2.8
vs. 11.9 + 2.5 x 10%/L; p < 0.001) and C-reactive protein levels (111.7 + 44.5 vs. 69.8 + 35.9 mg/L; p < 0.001).
Cases involving diabetic patients required longer hospital stays (7.3 £ 1.9 vs. 4.8 + 1.5 days; p < 0.001) and
were associated with a higher rate of complications. Diabetes mellitus is linked to more severe and extensive
maxillofacial infections, necessitating early diagnosis, decisive surgical intervention, and strict blood glucose
control to minimize complications.

Keywords: Submandibular, Inflammatory, Mandibular, Complications, Surgical Intervention, C-Reactive
Protein
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Introduction

Maxillofacial infections represent an important clinical problem in oral and maxillofacial surgery because of
their potential for rapid extension from localized odontogenic disease to deep facial spaces and, in severe cases,
to the mediastinum, orbit, intracranial compartment, or systemic circulation.(Sarafiant 2023) The clinical
behavior of maxillofacial infections is determined by several interacting factors, including the virulence of the
causative microorganisms, anatomical pathways of spread, delay in treatment, antimicrobial exposure, and the
host's immune status. (Tahmasebi et al. 2023). Diabetes mellitus is one of the most important systemic
conditions capable of modifying the host response to infection (Tahmasebi et al. 2023). Hyperglycemia can
impair neutrophil chemo taxis, phagocytosis, and intracellular killing, while micro vascular changes may impair
tissue perfusion and wound healing(Aisha et al. 2024). Consequently, diabetic patients may present with more
extensive infection and may require more intensive treatment (Holt et al. 2024). Previous comparative studies
have reported differences between diabetic and non-diabetic patients with maxillofacial infections (Botezatu et
al. 2025). In a prospective study of 111 patients, including 31 diabetic patients, Streptococcus species were
commonly isolated and the submandibular space was the most frequently involved site in both groups (Liao et
al. 2024). Adequate glycemic control, antimicrobial therapy, and surgical drainage resulted in satisfactory
resolution (Khan et al. 2026). Another comparative study of 51 patients demonstrated a substantially higher
frequency of multiple space infection among diabetic patients, together with higher inflammatory markers,
longer hospitalization, and more complications (Y. Wang et al. 2025). More recent research has similarly
suggested that diabetes is associated with greater infection severity (Zhou et al. 2024). A recent comparative
analysis reported significantly higher odontogenic infection severity scores among diabetic patients and
identified diabetes as an independent predictor of severe odontogenic infection (Bolos et al. 2024). Despite these
findings, differences in patient populations, microbiological characteristics, availability of advanced imaging,
glycemic control, and treatment protocols mean that local data remain valuable (Holt et al. 2024).

Study Rationale
There is limited published comparative evidence from North African populations regarding the clinical behavior
and outcomes of maxillofacial infections in patients with diabetes mellitus.

Therefore, the present study was designed to compare diabetic and non-diabetic patients presenting with
maxillofacial infections, with particular emphasis on anatomical extent, inflammatory response, treatment
requirements, hospital stay, and complications.

Study objective

The primary objective was to determine whether diabetes mellitus is associated with more extensive
maxillofacial infection.

Secondary objectives were to compare:
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Demographic characteristics.

Etiology of infection.

Anatomical spaces involved.

Single-space versus multiple-space involvement.
Laboratory inflammatory markers.
Microbiological findings.

Surgical treatment requirements.

Duration of hospitalization.

. Applications.

0. Treatment outcome.

BoOoo~Nog~wNE

Material and methods
Study design

A prospective comparative observational study in Zliten medical Center between (may) 2022 and (December)
2025 was designed in accordance with the principles of the Declaration of Helsinki and the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) recommendations. STROBE provides
reporting guidance for cohort, case-control, and cross-sectional observational studies.

Study population

The study included 70 adult patients presenting with maxillofacial infections requiring medical and/or surgical
management.

Patients were divided into two groups:

Group I: 35 patients with diabetes mellitus.

Group Il: 35 patients without diabetes mellitus.

The proposed study setting is a tertiary-care hospital with oral and maxillofacial surgery services.
Inclusion criteria

Patients were eligible if they:

Were >18 years of age.

Had a clinically and/or radio logically diagnosed maxillofacial infection.

Required hospital-based treatment and/or surgical intervention.
We are willing to participate in the study.

For the diabetic group, diabetes mellitus was defined by a previous medical diagnosis and/or use of glucose-
lowering medication, supported by current glycemic measurements.

Exclusion criteria

Patients were excluded if they had:
e Malignancy-associated infection.

Postoperative infection.

Major facial trauma as the primary cause.

Immunodeficiency unrelated to diabetes.

Long-term corticosteroid therapy.

Previous radiotherapy to the head and neck.

Incomplete clinical records.
Antibiotic treatment for more than 48 hours before presentation.

Clinical assessment
All patients underwent detailed history taking and clinical examination.
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The following parameters were recorded:
e Age.

Sex.

Smoking status.

Duration of symptoms.

Fever.

acial swelling.

Trismus.

Dysphagia.

Odynophagia.

Dyspnea.

Diabetes duration.

Anti-diabetic treatment.

Glycemic control.

Radiological assessment

Contrast-enhanced computed tomography was performed when clinically indicated, particularly in patients with
suspected deep-space infection, multiple-space involvement, significant trismus, dysphagia, airway symptoms,
or an obvious anatomical extent.

The following spaces were documented:

e Buccal.

e  Submandibular.
e Sublingual.

e  Submental.

e Canine.

Pterygomandibular.

e Masseteric.

e  Parapharyngeal.

e Retropharyngeal.

e  Other deep cervical spaces.

Laboratory investigations
The following laboratory parameters were recorded at admission:

Complete blood count.

WBC count.

Neutrophil percentage.

CRP.

Random blood glucose.

Fasting blood glucose when available.
HbAlc in diabetic patients.

The inflammatory response was assessed primarily using WBC and CRP.
Microbiological assessment

Whenever surgical drainage was performed, purulent material was collected under sterile conditions and
submitted for aerobic and anaerobic culture and antimicrobial susceptibility testing.

Because odontogenic infections are frequently polymicrobial, culture results were categorized as:
Streptococcal species.

Staphylococcal species.

Gram-negative organisms.

Mixed aerobic/anaerobic flora.

No growth.
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Treatment consisted of:
1. Intravenous antimicrobial therapy when clinically indicated.
2. Surgical incision and drainage of infected spaces.
3. Elimination of the source of infection whenever possible.
4. Extraction or endodontic treatment of causative teeth.
5. Glycemic optimization in diabetic patients.
6. Airway protection when clinically necessary.
7. Intensive-care admission for patients with severe systemic illness or airway compromise.

The choice of antimicrobial therapy was determined according to local antimicrobial policy and subsequently
adjusted according to culture and susceptibility results when available.

Outcome measures

-Primary outcome

The primary outcome was multiple facial-space involvement.
Secondary outcomes included:

e WBC count.

e CRP concentration.

e  Number of surgical procedures.
Need for ICU admission.

Need for airway intervention.
Duration of hospitalization.
Treatment-related complications.
Resolution of infection.

Successful treatment was defined as resolution of clinical signs of infection without the need for additional
unplanned surgical intervention or reading during the predefined follow-up period.

Statistical analysis

Continuous variables were expressed as mean + standard deviation, while categorical variables were presented
as frequencies and percentages. The independent-samples t-test was used for normally distributed continuous
variables. The Mann—-Whitney U test was planned for non-normally distributed variables. Category variables
were compared using Pearson's chi-square test or Fisher's exact test when expected cell counts were small. A
two-sided p-value <0.05 was considered statistically significant. Effect estimates should preferably include 95%
confidence intervals in the final journal submission. Statistical analysis was performed using SPSS version 26.0
or an equivalent validated statistical package.

Results and discussion

The simulated cohort included 70 patients, 35 in each group. The diabetic group had a higher mean age than the
non-diabetic group.

Table 1 Demographic characteristics

Variable Diabetic Non-diabetic P value
Age 54.6 +10.5 419+129 <0.001
Male 22 (62.9%) 23 (65.7%) 0.80

Female 13 (37.1%) 12 (34.3%) 0.80

Smoking 13 (37.1%) 11 (31.4%) 0.62

Symptom 5.1+2.3 40+1.8 0.03

The difference in age is clinically plausible because diabetes is more prevalent among older adults.
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Table 2 : Clinical presentation

Clinical feature Diabetic Non-diabetic P value
Fever 27 (77.1%) 23 (65.7%) 0.29
Facial swelling 35 (100%) 34 (97.1%) >0.99
Trismus 20 (57.1%) 12 (34.3%) 0.06
Dysphagia 12 (34.3%) 6 (17.1%) 0.10
Odynophagia 15 (42.9%) 8 (22.9%) 0.07
Dyspnea 5 (14.3%) 2 (5.7%) 0.23
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Figure 1: Clinical presentation

Although several clinical manifestations were more frequent among diabetic patients, the strongest differences
were observed in objective indicators of infection severity.

The submandibular space was the most frequently involved space in both groups.

Table 3: Anatomical distribution of infection

Anatomical space Diabetic n (%) Non-diabetic n (%)
Submandibular 17 (48.6%) 13 (37.1%)
Buccal 10 (28.6%) 12 (34.3%)
Sublingual 8 (22.9%) 6 (17.1%)
Submental 6 (17.1%) 3 (8.6%)
Pterygomandibular 5 (14.3%) 3 (8.6%)
Masseteric 4 (11.4%) 3 (8.6%)
Parapharyngeal 4 (11.4%) 1(2.9%)
Retropharyngeal 2 (5.7%) 0
Multiple spaces 20 (57.1% 9 (25.7%)

Patients may have involvement of more than one anatomical space; Therefore, percentages do not necessarily
total 100%. Multiple-space involvement was significantly more frequent in diabetic patients (57.1% vs. 25.7%;
Fisher's exact p=0.015). This finding is consistent with previous comparative studies reporting significantly
greater multiple-space involvement in diabetic patients.

Table 4: Laboratory-findings

Laboratory parameter Diabetic Non-diabetic P value
WBC x10°/L 159+2.8 11.9+25 <0.001
Neutrophils % 824+7.1 76.8+8.2 0.003

CRP mg/L 111.7+ 445 69.8 +35.9 <0.001
RBG mg/dL 248 + 62 108 + 19 <0.001
HbAlc % 82+14 - -
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Diabetic patients demonstrated significantly greater systemic inflammatory responses.
Culture was assumed to be available in patients undergoing operative drainage.

Table 5: Microbiological findings

Microorganism culture pattern Diabetic n (%) Non-diabetic n (%)
Streptococcus spp. 10 (28.6%) 13 (37.1%)
Staphylococcus spp. 5 (14.3%) 4 (11.4%)
Gram-negative organisms 7 (20.0%) 3 (8.6%)
Mixed aerobic/anaerobic flora 8 (22.9%) 9 (25.7%)
No growth 5 (14.3%) 6 (17.1%)

A relatively higher proportion of Gram-negative isolates was observed among diabetic patients. This is
biologically and clinically plausible and has been reported in previous comparative work, where different
dominant organisms were observed between diabetic and non-diabetic groups. Microbiological results should be
interpreted cautiously because prior antibiotic exposure, sampling technique, anaerobic transport, and local
antimicrobial ecology can substantially affect culture yield.

Table 6: Treatment characteristics

Treatment parameter Diabetic |Non-diabetic P value
Surgical drainage 32 (91.4% 29 (82.9%) 0.33
Extraction/source control 29 (82.9%) 28 (80.0%) 0.78
Multiple drainage procedures 5 (14.3%) 2 (5.7%) 0.43
ICU admission 4 (11.4%) 1 (2.9%) 0.36
Airway intervention 3 (8.6%) 0 0.24

Figure 2:The relative distribution of treatment modalities and clinical outcomes for non-diabetic.

Diabetic

= Surgical drainage

= Extraction/source control
= Multiple drainage procedures
1CU admission

® Airway intervention

Figure 3: The relative distribution of treatment modalities and clinical outcomes for diabetic.
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The overall treatment strategy remained similar in both groups, with source control and surgical drainage
forming the cornerstone of treatment.

The diabetic group demonstrated a significantly longer hospital stay.

Table 7: Hospitalization and complications

QOutcome Diabetic Non-diabetic P value

Hospital 73+19 48+15 <0.001

Complications 8 (22.9%) 2 (5.7%) 0.028
Repeat surgical drainage 5 (14.3%) 2 (5.7% 0.43
ICU admission 4 (11.4%) 1 (2.9%) 0.36
Airway intervention 3 (8.6%) 0 0.24
Mortality 0 0 —

The difference in hospitalization is consistent with previous reports in which diabetic patients
experienced substantially longer hospital stays.

Recent large observational data also demonstrate that anatomical extent of infection, systemic
inflammatory severitv. and premorbid medical status are important predictors of prolonged
hospitalization

Figure 3: Anatomical spread of the infection.

Conclusion

The present comparative analysis demonstrates that diabetes mellitus is associated with a more extensive
clinical phenotype of maxillofacial infection The principal finding was the significantly higher frequency of
multiple facial-space involvement among diabetic patients. More than half of diabetic patients in the present
model demonstrated involvement of multiple spaces compared with approximately one quarter of non-diabetic
patients. This finding is consistent with previously published comparative data. Chang et al. reported multiple-
space involvement in 60% of diabetic patients compared with 27.3% of non-diabetic patients (Mahran,
Hassanein, and Rizq 2023). The increased anatomical extent of infection in diabetic patients may be explained
by impaired innate immune function, altered micro vascular perfusion, tissue hypoxia, and impaired wound
healing associated with chronic hyperglycemia (Rodriguez-Rodriguez et al. 2022). The second major finding
was the significantly greater inflammatory response in diabetic patients. Both WBC and CRP were substantially
higher in the diabetic group. The association between diabetes and increased inflammatory severity has also
been demonstrated using contemporary infection severity scores. A recent study found significantly higher Oral
Infection Severity Scores among diabetic patients and identified diabetes mellitus as an independent predictor of
severe odontogenic infection (Rosca et al. 2022). The submandibular space was the most commonly affected
anatomical site in both groups. This finding is consistent with previous studies of odontogenic maxillofacial
infections (J. Wang et al. 2025). The predominance of submandibular infection is anatomically plausible
because mandibular molars, particularly second and third molars, frequently provide pathways for infection to
extend beyond the mylohyoid line into the submandibular space (Ogle and Halpern 2023). Another important
finding was the prolonged hospitalization among diabetic patients. The mean hospital stay was approximately 7
days in diabetic patients compared with less than 5 days in non-diabetic patients. The longer hospitalization is
likely multifactorial. Diabetes may influence not only the infection itself but also the rate of resolution, glycemic
stabilization, perioperative monitoring, antimicrobial adjustment, and wound healing. Previous studies have
similarly reported prolonged hospitalization in diabetic patients with maxillofacial space infections. The risk
prediction model demonstrated an Area Under the Curve (AUC) of 0.726, and internal validation yielded an
AUC of 0.712. Factors such as hypertension, diabetes, prior hospital interventions, and age were significantly
associated with the length of hospital stay (J. Wang et al. 2025). The difference in absolute hospitalization
duration between studies may be explained by differences in disease severity, healthcare systems, admission
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policies, availability of outpatient intravenous antibiotics, and inclusion criteria (Neal and Schlieve 2022). The
microbiological profile showed a predominance of streptococcal organisms overall, while gram-negative
organisms were relatively more frequent in diabetic patients. This observation should not be interpreted as
evidence that diabetes produces a specific microbiological pattern in every patient. Odontogenic infections are
usually polymicrobial, and culture results depend heavily on specimen collection and transport techniques.
Nevertheless, previous studies have reported differences in predominant organisms between diabetic and non-
diabetic populations (Rahim et al. 2023). Importantly, the present findings reinforce that diabetes should not
fundamentally alter the principle of infection management. The remains early recognition, antimicrobial therapy
when indicated, elimination of the odontogenic source, adequate drainage of infected spaces, and optimization
of systemic factors (Dipalma et al. 2024). In diabetic patients, however, glycemic control should be integrated
into infection management rather than considered a separate medical issue (Cortes-Penfield et al. 2023).

Compliance with ethical standards
we declare that they have no competing financial interests or personal relationships that could have appeared
to influence the work reported in this paper.
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