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ABSTRACT

Aim of the study The aim of this study was to monitor and assess the periodontal changes in a group of children
diagnosed with Insulin-Dependent Diabetes Mellitus (IDDM), by correlating their periodontal status with the level
of metabolic control of the disease, in order to highlight the impact of diabetes on oral health during childhood.
Materials and methods The clinical study included two groups of children aged between 4 and 18 years. The
control group consisted of 30 healthy patients with no systemic pathologies. The study group comprised 30
children diagnosed with IDDM, under medical supervision in the "Nutrition Disorders" Department of the “Sf.
Maria” Emergency Clinical Hospital for Children in Iasi. The clinical examination focused on evaluating three
periodontal health parameters: the plaque staining index (QH), the gingival inflammation index (GI), the papillary
bleeding index (PBI), and the level of clinical attachment loss (CAL). Periodontal diagnosis was performed
according to internationally accepted standardized criteria.

Results The results showed significantly increased values of all analyzed indicators in the study group with poorly
controlled metabolic IDDM children, compared to the control group. Gingival inflammation was particularly
pronounced in diabetic patients, suggesting increased vulnerability of the periodontal tissues in the context of
diabetes mellitus.

Conclusions Children diagnosed with Insulin-Dependent Diabetes Mellitus are at significantly increased risk of
periodontal involvement, with clinical manifestations being more severe in those with poor metabolic control.
These results highlight the need for rigorous monitoring and interdisciplinary collaboration between the
diabetologist and the pediatric dentist, in order to optimize the oral health of these patients and prevent the
periodontal complications commonly seen in diabetic adults.
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INTRODUCTION childhood, in patients with IDDM

Insulin-Dependent Diabetes Mellitus periodontal changes may occur early,
(IDDM), also known as type 1 diabetes, is characterized by severe gingival
one of the most common chronic diseases of inflammation, periodontal attachment loss,
childhood, having a significant impact on and alveolar bone resorption [3]. This
general health, including oral health [1]. The ~ association can be explained by chronic
characteristic metabolic imbalances of hyperglycemia, ~ which  promotes  the
IDDM influence the inflammatory and formation of advanced glycation end
immunological processes of  the products (AGEs) and alters the local immune
periodontium, increasing susceptibility to response,  thereby  stimulating  tissue
periodontal diseases [2]. Although marginal destruction [4]. Moreover, poor glycemic
periodontitis is not commonly seen in control has been shown to be directly
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correlated with the severity of periodontal
involvement, while good glycemic
management can improve the clinical signs
of periodontal disease [5]. In children,
additional factors such as difficulties in
maintaining proper oral hygiene or the lack
of specific health education further
contribute to the worsening of the
periodontal status [6]. Understanding the
relationship between IDDM and periodontal
changes during childhood is essential for
developing effective prevention and
treatment strategies aimed at reducing the
disease's impact on the quality of life of
pediatric patients.

AIM OF THE STUDY

The aim of this study was to monitor and
evaluate periodontal changes in a group of
children diagnosed with Insulin-Dependent
Diabetes Mellitus (IDDM), by correlating
their periodontal status with the level of
metabolic control of the disease, in order to
highlight the impact of diabetes on oral
health during childhood.

MATHERIALS AND METHOD

For the purpose of this study, we included
cases under treatment at the Pediatric
Dentistry Clinic of the “Grigore T. Popa”
University of Medicine and Pharmacy in lasi
during the period 2024-2025, as well as
patients from the “Nutrition Disorders”
Department of the ‘St. Mary’ Emergency
Clinical Hospital for Children in Iasi. A total
of 80 children and adolescents aged between
4 and 18 years old were evaluated, of whom
35 were boys and 45 were girls. Among
these, 60 patients (35 girls, 25 boys)
presented with periodontal symptoms, such
as gingival inflammation, easily provoked or
spontaneous gingival bleeding, gingival
pruritus, and pain.

Two groups of pediatric patients were
established:
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e Control group: 30 children without
systemic conditions, who presented
to the Pediatric Dentistry Clinic in
lasi for the treatment of various
dental conditions;

e Study group: 30 children with
Insulin-Dependent Diabetes Mellitus
(IDDM), from the “Nutrition
Disorders” Department of the “St.
Mary” Emergency Clinical Hospital
for Children in lasi. This group was
further divided into two subgroups
based on the degree of metabolic
control, assessed by glycated

hemoglobin (HbAIc) levels:
o Group A: 14 patients with
HbAlc <7%
o Group B: 16 patients with
HbAlc>7%

Figure 1. Collaboration Agreement — ‘St. Mary’
Emergency Clinical Hospital for
Children, lasi

None of the patients included in this
study had received antibiotic treatment or
antiseptic mouth rinses within six months
prior to the clinical and biological
assessments, and all patients were non-
smokers.

Control Group

In the control group, the following
were performed:
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1. The clinical observation form with a
pedodontic focus was completed (developed
by the Department of Pediatric Dentistry of
the “Grigore T. Popa” University of
Medicine and Pharmacy, lasi), based on
intraoral and extraoral clinical examination,
supplemented with information from the

periodontal observation form of the
Department of Periodontology of the same
university.

o Emphasis was placed on the clinical
status of the periodontium, evaluated
through:

a) Inspection (color, insertion of the
junctional  epithelium, integrity)
b) Palpation (gingival response or
texture)
c) Periodontal probing (presence or
absence of periodontal pockets and
their depth)

The following elements were assessed:

o Shape of the dental arches

e Provoked and spontaneous gingival

bleeding

e Clinical attachment loss (CAL)

2. The observation forms were
supplemented with paraclinical
examinations:

1. Colorimetric evaluation of bacterial

plaque — Quigley-Hein Plaque Index (QH)
ii. Assessment of oral hygiene— Oral
Hygiene Index (OHI)
iii. Assessment of gingival inflammation —
Gingival Index (GD
iv. Evaluation of Papillary Bleeding (PBI)
v. Extraoral and intraoral photographs were
taken to document and authenticate the
study.

Study Group

Processing of the Diabetes History from the
hospital clinical medical records:

a) General information: name, surname, age,
sex, place of residence (urban or rural)
b) Family history: presence of diabetes
mellitus and its complications in family
members

c) Personal medical history: presence of

52

other systemic conditions, whether or not
associated with diabetes
d) History of IDDM — for each patient, the
following aspects were recorded:

1. Age of diabetes onset

2. Type of diabetes
3. Age at diagnosis
4. Disease duration
5. Treatment administered
6. Disease progression
e) Laboratory data:
1. Blood glucose level
ii. Glycated hemoglobin (HbAIc)
level
2. Completion of a clinical observation
form with a pedodontic focus
3. Paraclinical examinations:
a) Assessment of oral hygiene — Oral
Hygiene Index (OHI)

b) Colorimetric evaluation of bacterial
plaque — Quigley-Hein Index (QH)
c) Assessment of inflammation — Gingival
Index (GD
d) Assessment of papillary bleeding —
Papillary Bleeding Index (PBI)
e) Extraoral and intraoral photographs to
document and validate the study

Informed Consent

Prior to any evaluation, informed,
authorized, and motivated consent was
obtained from both the parents or legal
guardians and the specialist physicians
monitoring the cases. (Fig. 2)
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Figure 2. Informed Consent
Clinical Cases

A. Control Group
1. Patient H.E., Age: 17 years

General health: unaffected by any
systemic condition

: "_-“; A .
-
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LY PP

Figure 3. Intraoral clinical appearance

Periodontal diagnosis: predominantly
bacterial gingivitis

IQH 2
GI 0
PBI 1,5
PAC 0

Table 1. Indices for patient H.E

B. IDDM group
2) Patient  S.A.S.,
General health

Age: 17  years
diagnosis: Insulin-

Dependent Diabetes Mellitus

Duration of | 12 years

diabetes

Numbers of | 6

hospitalizations

AP -born  at  term
(Gn=3250g,
Apgar=7)
-Type 1 Diabetes
Mellitus- 2013

AH -mother, father-
apparently healthy

HbAlc >7%

Table 2 : Medical History of patient

S.AS
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IQH 4

GI 2
PBI 1.33
PAC I mm

Figure 4. Intraoral clinical appearance

Table 3: Indices for patient S.A.S

3) Patient A. S. L., Age 12 years old
General health diagnosis: Insulin-
Dependent Diabetes Mellitus

Duration of | 11 years
diabetes

Numbers of | 4
hospitalizations

AP Child born via

cesarean section,
VN=39 weeks,
GN=2650g

Type 1 Diabetes
Mellitus since

7 months

AHC

Figure 5. Disclosure of dental plaque

Periodontal diagnosis: Plaque-
induced gingivitis

Mother 43 years
old— Cardiac
Malformation
Father 43 years
old — Apparently
healthy

Maternal
grandfather- Type
2 Diabetes
Mellitus

Sister,  Brother-
Apparently
Healthy

HbAlc

>7%
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4. Medical History of
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Figure 7. Disclosure of dental plaque

Periodontal diagnosis — superficial
marginal periodontis

IQH 3,8
GI 3
PBI 2
PAC 2 mm

Table S. Indices for patient A.S.L

RESULTS AND DISCUSSIONS

In this study conducted on a group of
80 pediatric patients, aged between 4 and 18
years old, oral manifestations were
monitored in patients with and without
Insulin-Dependent ~ Diabetes  Mellitus
(IDDM), with a particular focus on
periodontal involvement.
A significant percentage of the total group,
namely 75% of the patients (n=60),
presented clinical signs of periodontal
disease. Among these, 35 were girls and 25
were boys, suggesting a slight predominance
of periodontal involvement in females. This
may be associated with hormonal changes or
differing exposure to behavioral and
biological risk factors during puberty.

Among the 60 patients with
periodontal involvement, 30 were diagnosed
with Insulin-Dependent Diabetes Mellitus,
while the other 30 had no systemic disease.
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Statistical analysis was performed
using the EXCEL program from the
MICROSOFT OFFICE suite, employing
mathematical statistical techniques for
processing the measurement data and
generating appropriate graphical
representations.

Study Group

The statistical analysis of the data reveals
the following aspects regarding the study
group:

Total number of | Cases %
cases — 80

Other medical | 20
conditions

25%

Subjective 60 75%

Out of the total number of cases
(80), according to Table 8, 75% presented
symptoms associated with periodontal
disease. The highest proportion was
represented by generalized bacterial
gingivitis (50 cases — 83.33%), followed by
superficial chronic marginal periodontitis,
which was in progression due to local
inflammatory factors (10%), and other
forms of periodontal disease accounting for
6.66% (corresponding to 4 cases).

Furthermore, no advanced forms of
periodontal involvement (such as deep
chronic marginal periodontitis) were
encountered during the study, as such
conditions typically require a longer period
of time for development and progression.

Patient gender Number | %

of cases
Examined | Male 35 43,75%
cases Female | 45 56,25%
Total 80

periodontal
symptomatology

Table 6. Incidence of all cases according

to diagnosis

Number of cases
presenting
periodontal
symptomatology

Number
of cases

%

General
bacterial
gingivitis

50

83,33%

Superficial
chronic
marginal
periodontitis

10%

Other forms of
periodontal
disease

6,66%

Table 7.
symptomatology

Incidence

of

periodontal

Table 8. Incidence of cases according to
patients’ gender

B Subjective
periodontal

gy
H Other
conditions

Figure 8. The incidence of periodontal
diseases based on the studied group
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B Generalized
Bacterial
Gingivitis

M Chronic Marginal
Periodontitis

Other forms of
periodontal
conditions

Figure 9. The incidence of periodontal
disease based on the studied group

Subjective Patients with | 30 | 50%
periodontal Type 1 Diabetes
symptomatol
ogy Patients without | 30 | 50%
any general
condition
Total 60
Table 9. Incidence of Subjective

Periodontal Symptoms According to the
Presence or Absence of General Health
Impairment

H Patients with
DZID

50% 50%

m Patients
without
general health
impairment

Figure  10.  Subjective  Periodontal
Symptomatology According to the Presence
or Absence of General Health Impairment

Subjective Male 251 41,66%
periodontal

symptomatology ['Female | 35 | 58,33%
Total 60

Table 10. Incidence of Subjective
Periodontal Symptoms According to

patients’ gender

Regarding gender distribution, the
initially evaluated groups were balanced,
with an approximately equal proportion
(56.25% girls and 43.75%  boys).

In children and  adolescents,
periodontal disease can present in various
forms, ranging from simple gingival tissue
involvement—most commonly gingivitis
(83.33%)—to destruction of  the
periodontium, which in some cases can lead
to tooth loss.

It is widely accepted that the most
common form of marginal periodontal
involvement in children and adolescents is
gingivitis [7].

Epidemiological studies have shown
that children, like adults, are also vulnerable
to periodontal diseases, although with a
lower prevalence [8].

Clinical observations indicate that the
frequency of gingivitis is  directly
proportional to poor oral hygiene.

As for the distribution according to the
sex of the examined subjects, among patients
presenting subjective periodontal symptoms,
the percentage of boys (41.66%) was lower
than that of girls (58.33%), likely due to
earlier onset of puberty in girls compared to
boys.

Periodontal changes among subjects
in the control group showed the following
distribution:

The majority of cases in this group
were represented by  plaque-induced
inflammatory  conditions,  specifically
gingivitis (83.33%), followed by superficial
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chronic periodontitis (10%), and other forms
of periodontitis (6.66%).

120.00%
100.00%
80.00%

60.00%

96.66%
40.00%

20.00%

— 5% eew
Gingivitis Superficial Other forms
Chronic of
Marginal  periodontal
Periodontitis conditions

0.00%

B Other forms of periodontal conditions

M Superficial Chronic Marginal Periodontitis

Gingivitis

Figure 11. Proportion of Periodontal
Conditions in the Control Group

Periodontal Changes in the Group of
Patients with Insulin-Dependent Diabetes
Mellitus (IDDM):
The subjects in this group (N = 30) were
divided into two subgroups:
I. Group 1 — Control subgroup (16
patients) (HbAlc > 7%)
2. Group 2 - Active treatment
subgroup (14 patients) (HbAlc <
7%)
The incidence of periodontal conditions was
as follows:
e Gingivitis — 79.06% (34 patients)
e Superficial chronic marginal
periodontitis — 10.47% (4 patients)
e Other forms of periodontal
involvement — 10.47% (5 patients)

Diagnosis Number of | %
cases
Bacterial 27 | G1:14 | 90%
Gingivitis G2:13
2 Gl:1 | 6.66%

58

Superficial G2:1
chronic
marginal
periodontitis
Other forms | 1
of periodontal

involvements
Total

Gl :1
G2:0

3,33%

30

Table 11. Incidence of Conditions in the
Group of Patients with IDDM

This strong correlation between
IDDM and periodontal disease supports
findings from the literature, which indicate
that poor metabolic control leads to changes

in the supporting dental tissues.
The mechanisms involved include altered
gingival microcirculation, reduced

neutrophil function, increased production of
proinflammatory cytokines, and excessive
accumulation of advanced glycation end
products (AGEs) in the periodontium.

By comparison, patients without
systemic conditions (n=30) exhibited a much
lower prevalence of  periodontal
involvement, supporting the hypothesis that
IDDM is an independent and significant risk
factor for the early onset of periodontal
disease.

The conducted study highlighted that
the values of inflammation and gingival
bleeding indices were significantly higher
among children with poorly controlled
Diabetes Mellitus (defined by glycated
hemoglobin HbAlc > 7%).

According to the ADA (2024),
indicators such as the Plaque Index (QH) and
the Gingival Index (GI)—especially
gingivitis and bone loss scores—are directly
influenced by uncontrolled blood glucose
levels, while regular dental interventions can
reduce their severity and positively impact
HbAlc levels [1].

Furthermore, Preshaw et. al.
(2012) and Sanz e.t al. (2018) indicate, in
their studies, a strong association between
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elevated QH and GI indices and patients
with poorly controlled diabetes (HbAlc >
7%) [4][5].

Carelli et. al. (2023) suggest the
implementation of a continuous education
program in oral and professional hygiene,
periodontal monitoring, and a
multidisciplinary approach of children with
insulin-dependent diabetes mellitus
(dentist/pedodontist, diabetologist) [8].

CONCLUSIONS

Children with Insulin-Dependent
Diabetes Mellitus (IDDM) present an
increased risk of periodontal tissue
involvement, particularly in cases of poorly
controlled diabetes.
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