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ABSTRACT

Objective: To assess the association between the controlled and uncontrolled type-2 diabetic patients to the

severity of Alveolar bone loss
Study Designed: Cross-sectional analytical study.

Place and Duration of Study: Department of Radiology, Sardar Begum Dental College and Khyber College of
Dentistry Peshawar KPK from 15t October 2020 to 315t March 2021.

Methodology: One hundred and seventy patients were included. Daniel formula (1999) was used for the patient
to check the alveolar bone loss and questionnaire was filled by the researcher and examination was done on the
dental unit using examination instruments.

Results: The mean age was 39.41+6.92. The oral hygiene status in patients visiting the radiology department
using toothpaste twice a day was 50.58% while bone loss among patient using toothpaste and brushing their
teeth twice a day was 21.51%. The patient with a controlled glucose level was 41.28% while a patient with an
uncontrolled glucose level was 58.72%. The bone loss in a patient with controlled HbAlc the bone loss in normal
to moderate 38.38%while severe bone loss was 2.90% which is less as compared to the controlled group. The
bone loss was reported higher in males (51.16%)as in females were 48.84%, but there was a severe bone loss in
females 31,40% as compared to males 17.44%.

Conclusion: There is a strong association between alveolar bone loss with the increased level of HbAlc. When
the levels of HbAlc level increased the bone loss in both male and female was reported high. Type 2 diabetic

patients having increased HbA1c levels cause severe bone loss.
Keywords: Diabetes mellitus, Out-patient department, Hemoglobin Alc

INTRODUCTION

Periodontitis and gingivitis are inflammatory diseases and
have an effect on the attachment apparatus of the teeth
and leads to gingival inflammation, connective tissues loss
and formation of the periodontal pockets, resorption of the
alveolar bone and finally the loss of the tooth are the
ultimate resulting. Conditions that are local and systemic
can affect the progression of the periodontal infection.
Plague a local cause can be included, calculus, faulty
restorations which may be damaged or improperly
restored.! The world health organization reported that
about 10-15% of the world population have periodontitis.? A
bacterial plaque influences the periodontal infection, in
which the host response is stimulated. The response of the
inflammation is categorized by the inflammation of
mediators derived from host dysregulated secretion and the
breakdown of the tissues. Further, the wide range of
studies reported IL-6, IL-1B, prostaglandin E2 (PGE2),
TNF-a, matrix metalloproteinases (MMPs; particularly
MMP-8, MMP-9 and MMP-13), receptor activator of
nuclear factor-kB ligand (RANKL), and also cytokines
which regulate the T cells, for example, IL-12, IL-18 and the
chemokines receptors.?

Lymphocyte and neutrophil migration occurs in the
progression of the initial disease to the place of the
microbial offence. Further, as the disease spreading
become recognizable, the influx of plasma cell,

macrophage and the destruction of the collagen protein can
be observed.*

In diabetic patients in 2003, the American Dental
Association (ADA) recognized the presence of periodontal
disease. People having type-1 Diabetes mellitus have poor
metabolic regulation which increases the risk of
periodontitis.> More than one-quarter of people were
reported who have poor metabolic regulation have lost
5mm of bone or greater as compared with the 10 percent of
people who have good metabolic regulation. Periodontal
disease prevalence is more common in patients having
diabetes than the patients having no diabetes.® Grossi and
others” reported in a huge cross-sectional study that the
attachment loss was twice in diabetic patients as compared
to the normal patients. The clinical attachment loss is
significant as compared to the control patients.

The major risk factor for causing periodontitis is
diabetes.? In diabetic patients, the risk of getting
periodontitis is three-time higher as compared to non-
diabetic patients.® According to the National Health and
Nutrition Examination Survey (NHANES), Il in the united
states HbAlc level of >9% in adults had a significantly
greater prevalence of severe periodontitis compared to the
patients having no diabetes.® In 1990, in the Pima Indian
population, numerous cross sectionals and longitudinal
studies confirmed that diabetes is the major risk factor
causing periodontitis. The patients having type-2 diabetes
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mellitus have a high prevalenceof periodontitis as compare
to the patients having no diabetes in the Pima Indians.!! In
the Pima Indians, periodontitis risk was reported three
times more in diabetic patients.?

Diabetes mellitus type-2 is a greater risk factor for
periodontitis, possibly, because the history of both diseases
tended to appear in the 40-50 age of the patients. Though
diabetes mellitus type-1 can also increase the risk of
causing periodontitis, however, the risk of periodontitis is
also increased by diabetes and in every age.'?

In recent research, it was reported that 350 diabetic
children’'s age from 6 to 8 years are compared with the
normal children’s having no diabetes the chance of
periodontitis was reported greater in the children’s having
diabetes.** The dentists are conscious about the diabetes
patient’s diagnosis, which have several complications in the
oral infection which comprises candidal infections,
xerostomia and periodontitis. In the 1990s it was
considered sometime that periodontitis is the 6™ major
complication of diabetes but in 2003 the ADA confirm the
periodontitis found frequently in patients having diabetes.!®

The high concentration of glucose in the fluid of
gingival crevicular is due to the levels of glucose high in the
plasma and it weakens the capacity of healing in fibroblasts
of the periodontium, which is responsible for the health
maintenance of the tissues. Further, Frantzis et al'®
reported the gingival capillaries thickness increase in the
patients having diabetes which possibly limit the diffusion of
the nutrients and the oxygen supply and that causes the
immune capacity to limited in the periodontal tissues.
Finally, the microbial response is boosted by the reduced
amount of collagen  production and  diabetic
degradation.1718

The current research focuses on the Alveolar bone
loss severity in patients having controlled and uncontrolled
diabetes. The present study investigates the patients
having type-2 diabetes and its association with bone loss in
district Peshawar dental hospitals so that special
consideration for the treatment of diabetic patients should
be made and to counsel the patients about the oral hygiene
measures. The main objective of the study is to assess the
association between the controlled and uncontrolled type-2
diabetic patients to the severity of Alveolar bone loss.

MATERIALS AND METHODS

This cross-sectional analytical study was conducted in the
radiology department of Sardar Begum Dental College and
Khyber College of Dentistry Peshawar from 15t October
2020 to 31t March 2021 and 172 individual were enrolled.
Patients under treatment or had diabetes mellitus
diagnosed for at least five years or more, Not having any
other systemic disease,. not having any history of diabetic
complications like neuropathy, nephropathy, retinopathy,
not using drugs such as phenytoin, nephidipine,
cyclosporine and calcium channel blockers were included.
Pregnant and lactating mothers were excluded.

A diabetic patient with pain in molars was selected for
the determination of glucose levels. The blood sample was
collected from the patient using a DB5ml disposable
syringe (Becton Dickinson Pakistan Private Limited 10km
Sheikhupura Road Muridke) in strict sterile conditions. The
collected blood sample was labelled properly according to

the patient record in the hospital. The HbAlc test was
performed for each individual. The results of the HbAlc
tests were categorised into two groups; (1) mild <7% was
reported as control and (2) moderate and Severe>7.0 %
were reported as uncontrolled.

The parallelism technique of the periapical X-ray was
used to record the bone level distally and mesially. The
reported bone loss will be recorded in millimetres, the CEJ
and the alveolar bone crest distance from each other, and
also the CEJ and the apex of root distance between them
were recorded. To find the percentage of bone loss the
reported distances were multiplied by 100. The CEJ and
alveolar bone distance between them was represented by
1mm thickness. The point at which the intact lamina along
the root was defined was the bone crest level. The data
was entered and analyzed through SPSS-20. The Chi-
square test was applied.

RESULTS

The mean age was 39.41+6.92 years. There were 88
(51.1%) males while 84 (48.9%) were females. The
frequent uses of oral hygiene patients are 50.8% which
uses toothpaste more than twice a day and 21.5% of
patients using frequent toothbrush twice a day are normal
to moderate in bone loss while patients having no oral
hygiene, use is 21.4% and are severe in bone loss. The
controlled glucose level patients are 41.3% while the
uncontrolled glucose level patients are 58.7%. Normal to
moderate patients were 78.8% and severe patients 21.2%
(Table 1).

The patients having control HbAlc levels have bone
loss in normal to moderate 38.38% while the ratio of
severing is low 2.90%. In uncontrolled HbAlc levels, the
frequency of normal to moderate is 35.46% while the
severe ratio is very high 23.26%, statistically the difference
was significant (P=0.000) [Table 2]. The correlation of
gender with the HbAlc and bone loss was presented in
table 6. The total bone loss was reported higher 51.16%in
male while the females are 48.84%, but the severe in bone
loss female were reported higher 17.44% while the male
was 8.72% and the moderate ratio of the male is 42.44%
and female are 31.40%, the significance of bone loss in
gender-wise correlation is not quite prominent (Table 3).

Table 1: Demographic information of the patients (n=172)

Variable [ No. [ %
Age (years)

29-39 98 56.9
40-49 58 33.7
50-59 16 9.4
Gender

Male [ 88 [ 511
Female | 84 | 48.9
Tooth brushing

More than 2 87 50.8
Twice a day 37 215
Once a day 11 6.3
None 37 214
HbA:C

Controlled [ 71 [ 413
Uncontrolled | 101 | 58.7
Bone loss

Normal to moderate [ 127 [ 78.8
Severe | 45 [ 212

PJMHS Vol. 15, NO. 6, JUN 2021 1460



Severity of Alveolar Bone Loss in Control and Uncontrolled Type |l Diabetics

Table 2: HbAlc and bone loss cross-correlation

Bone Loss
HbAIlc Normal to Severe
moderate

2
%% Value value

Controlled
Uncontrolled

66 (38.38%)
61 (35.46%)

5 (2.9%)
40 (23.26%)

22.993 0.000

Table 3: Gender correlation with the HbAlc and bone loss

Bone Loss > P
Gender | HbAIc Normal to Severe X valu
Value
moderate e
Controlled 37 (21.51%) | 3 (1.74%) 0.03
Male Uncontrolled 36 (20.93%) | 12 4.725 0'
(6.98%)
Controlled 29 (16.86%) | 2 (1.16%)
18.32 0.00
Female 25 (14.53%) | 28
Uncontrolled (16.28%) 5 0
DISCUSSION

The patients having uncontrolled glucose levels of blood in
type-2 diabetes have more alveolar bone loss. The
significant value of the study is p=0.0001, which suggested
that the alveolar bone loss and HbAlc high levels have a
strong association. In 2002, an epidemiological study has
been conducted by Tsai et al'® and Tylor et al'! reported
that the patients having low glucose level in the blood while
having diabetes type-2 have an increased risk of severe
periodontal loss. Hyperglycemia individuals having
diabetes type-2 with uncontrolled blood glucose levels have
more alveolar bone loss as compare to the patients having
the same diabetes type-2 but controlled blood glucose
levels. The categories for the levels of HbAlc, and the
tooth brushing frequency of the Tylor, Hayes and Tsai were
the same as compared to the current study. The current
study also suggested that the individuals having frequent
use of oral hygiene have normal to moderate bone loss
while the patients having no oral hygiene have severe bone
loss in both male and female. The current research also
supports that the patients having uncontrolled diabetes
type-2 have severe and more bone loss as compare to the
patients having diabetes type-2 but controlled levels of
glucose in the blood.

In 2011, Persson®® conducted a survey which stated
that if the HbAlc levels increases in blood the bone loss
will be severe and more as compared to the controlled
blood glucose levels patients. The results of the survey
also supported the current study results comparing the
HbAlc levels and bone loss in patients, which proves the
strong association of HbAlc levels and bone loss. Another
survey was conducted by Asfour et al*® reported the
periodontal apparatus disruption in the patients having
uncontrolled levels of glucose

In Indonesia, a research study was conducted by
Susanto et al®® reported that the patients having diabetes
type-2 and uncontrolled levels of glucose in the blood have
clinical attachment loss (CAL) more than 4mm. Becker et
al?l, Cooper et al®?> and Peled et al®® also reported that
when the patients have diabetes type-2 with uncontrolled
HbA1c levels in the blood, the survival rates of the patients
get reduced because of the getting complications in the soft
tissues.

In 2000, Olson et al?** showed that the HbAlc
increase can highly affect alveolar bone loss which further
reported the implant failure in the patients having type-2
diabetes and uncontrolled glucose levels. The same results

can be observed in the Khader et al®® study in 2006 which
showed that the diabetic patients were highly significant in
bone loss to compare to non-diabetic patients which leads
them to poor periodontal health.

Sandberg and Wikbland?® reported that diabetic
patients were poor in oral health as compared to the non-
diabetic patients. The patients having diabetes mouth were
also dry which supports our findings also that the heath of
the periodontal, comprises periodontal ligaments which are
intact, and the alveolar bone was highly affected in the
presence of high glucose level in blood. The results of Matu
et al*” in 2009 were also similar, they reported that the
patients with hyperglycemia having periodontal disease
shows severe loss of attachment for example the alveolar
bone loss and the detachment of periodontal fibres. As
reported in the current study results that the association is
very strong between the patients having uncontrolled
diabetes and bone loss both in male and female whereas a
similar study is conducted by Rajhans et al?8, in which both
the male and female patients were suffering from
periodontists.

Another study conducted by Shimazaki et al?® and
reported hat the intolerance of glucose directly links with
the inflammation severity in the attachment body part of the
teeth. Even after the strong link representation between the
alveolar bone loss in adiabatic patients having type-2.
Bacic et al*® reported that the need for treatment is lower in
both the adiabatic and non-adiabatic patients. .As
comparing all reported studies results with the current
study results it was concluded that patients having diabetes
type-2 and the glucose levels are uncontrolled in the blood,
the alveolar bone loss is a severe condition. While a patient
with diabetes and have regular oral hygiene are at low or
moderate risk of bone loss while the non-oral hygiene
patients are at the severe condition of bone loss.

CONCLUSION

For periodontitis disease, the major risk factor is diabetes,
confirmed by several epidemiological investigations. When
the glucose levels in the blood are uncontrolled, the risk
becomes higher for periodontitis: patients with poorly
controlled diabetes are at increased risk for microvascular
and macrovascular complications with periodontitis and
alveolar bone loss.
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