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Introduction

Diabetes mellitus  (DM) is one of the chronic metabolic 
diseases which result in disturbances in function of pancreatic 
beta cells,[1] and defect in secretion of insulin or defect in 
action which causes hyperglycemia.[2] It is considered as one 
of serious health problems, and it includes all type of gender 
and different ages.[1] DM can be classified into kinds, Type 
1 and Type 2 which called insulin-dependent that caused by 
the destruction of β-cell in the pancreas that leading to loss 
all insulin,[3] the etiology may cause autoimmune reason, 
this type occur in male and female, its incidence in children 
and adolescents at any age. About 85%–90% of the affected 
patients contain human leukocyte antigens, or contain strong 
genetic predisposition which linked to environmental factors, 
such as coxsackie virus B4 and mumps virus act to destructive 
autoimmune process,and the pancreatic β-cells mostly 
selectively[4,5]  and other DM patients are idiopathic caused 
due to it have no indicator for autoimmunity reason.[3]

The second kind is Type 2 which found in about 90%–95% 
from DM patients. It is described by peripheral resistance to 
insulin, which leads to progresses and increased formation 

of glucose by the liver and dimension secretion of insulin 
leading to persistent hyperglycemia.[3] This type DM usually 
occurs in more than 40‑year‑olds, in obese patients, and in 
others who don’t make any practical physical exercise may 
effected.  They usually used oral antidiabetic agents at the 
early years from disease also they may use insulin for the best 
control of hypoglycemia.[4,5]

DM can cause many effects such as microangiopathy, 
arteriosclerosis, neuropathy, and nephropathy.[6] However, 
modern studies for the reproductive system are not 
clear.[7] Furthermore, it causes sexual dysfunction, for 
both male and female. It has been associated with vascular 
insufficiency, neuropathy, and psychological problems 
that include the pathogenesis of some phenomena, such as 
ejaculation, impotence disorders, and diminished libido, 
as well as to the decreased vaginal lubrication and orgasm 
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dysfunctions.[7‑9] Dinulovic and Radonjic found the infertility 
in men to inappropriate synthesis of testosterone, which leads 
to molecular changes in the Leydig cells, secondary to DM.[9]

Type  1 and Type  2 diabetes, especially uncontrolled 
suspected to osteopenia and osteoporosis, that is, by created 
nonenzymatic glycosylation to different kind of bone proteins, 
that involving Type  1 collagen, give result‑impaired bone 
quality.[10] Moreover, other studies indicated to increase in the 
levels of pentosidine that lead to fractures.[11] The presence of 
glucose acts as a source of energy for osteoclasts and leads 
to elevated avian osteoclast activity.[12]  Furthermore, indirect 
effect of DM on bone can be through the hypercalciuria 
secondary to the glycosuria and other contact with Vitamin D 
metabolism and parathyroid hormone,[13] the Type 2 of DM in 
some studies is causes to diminished the Vitamin D levels if 
compared with healthy controls.[14] The oral manifestation for 
the DM patients is, xerostomia, carious teeth, teeth lost, and 
periodontitis it also associated with pathological changes in 
the mouth which involve fungal infection, mucosal ulceration, 
burning mouth syndrome.[15] The DM effect for male hormone 
by hypogonadism and lower testosterone which lead to low 
bone mineral density and risk to fractures, when compared to 
nondiabetic male.[16]

The aim of this study was to examine the oral cavity for the 
diabetic mellitus osteopenia male patients and find the relation 
between male hormones for both type of DM and oral hygiene.

Materials and Methods

The study was conducted in the dental clinic from May 
to July 2017; the study was conducted among 42 diabetic 
osteopenia male patients, on the basis of the absolute value of 
t‑score, which excludes smoker, hypertensive, osteoporosis, 
rheumatoid arthritis, cardiac disease, respiratory disease, and 
thyroid disease patients.

The examined of the diabetic patients with osteopenia (reduced 
of bone mineral, it’s <1° if compared with osteoporosis) male 
patients (fasting blood sugar about 150–225 mg per deciliter 
with duration more than 3 years), the age between 30 and 70 
years, they were divided into two groups depend on type of 
DM as the following: Group 1:17 osteopenia patients with 
Type 1 DM, Group 2: 25 osteopenia patients with Type 2 DM.

The patients were examined extraorally and intraorally 
using different clinical parameters by determining health of 
periodontal tissues by measurement the bleeding on probing, 
gum recession, gingivitis periodontitis mobility of teeth and 
also the presence of caries in the teeth and temporomandibular 
joint (TMJ) statement by asking the patient to open, close 
mouth to determine the clicking and limitation in opening 
(measure the opening about 3 fingers equal 40 mm), move it 
from side to another side for checking drifting also protrusion 
of mandible and palpation to record the presence of TMJ 
tender  [Figures 1‑4]. The diagnostic instruments used were 
dental probe, periodontal probe, tweezer, dental mirror, and 
dual X‑ray absorptiometry  (DXA)  (if present).[17] The bone 

mineral density can be measured by standard protocol and 
densitometry spine with DXA operator (Osteosys, Korea).

Results

Table 1 refers to osteopenia DM patients Type 1 and Type 2 

Figure 1: Method for examination of temporomandibular joint for Type 1 
diabetes mellitus in dental clinic

Figure 3: Multiple missing and attrition for osteopenia diabetes mellitus 
Type 2 patient in dental clinic

Figure 2: Multiple missing and gingival recession for osteopenia diabetes 
mellitus Type 2 patient in dental clinic
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distribution of age and numbers. Figure 5 shows the distribution 
of the male patients with percentage of gingivitis, periodontitis, 
bleeding on probing, attrition, mobility of the teeth, and carious 
teeth for Group 1 DM. Figure 6 explains the distribution of 
the male patients with percentage of gingivitis, periodontitis, 
bleeding on probing, attrition, mobility of the teeth, and carious 
teeth for Group 2 DM.

Table 2 shows distribution of the DM patients with percentage 
of TMJ tender, TMJ clicking, limitation of opening, protrusion 
of mandible and drifting of the jaw to one side during opening 
for Group  1 DM. Table  3 shows distribution of the DM 
patients show with percentage of TMJ tender, TMJ clicking, 
limitation of opening, protrusion of mandible and drifting of 
the jaw to one side during opening for Group 2 DM. Figure 7 

shows relation between number of teeth and patient’s ages 
for osteopenia patient DM Group 1. Figure 8: shows relation 
between number of teeth and patient’s ages for osteopenia 
patient DM Group 2.

Discussion

From this study, the intraoral examination the [Figures 4 and 
5] that refer to carious teeth in Group 1 of DM (33.3%, 50%, 
60%, 60%) and the carious teeth in Group 2 of DM osteopenia 
patients (44.5%, 50%, 50%, 50%) the increase incidence of 
carious teeth refer to symptoms of diabetes such as dry mouth 
and physiological change in the salivary gland that causes 
salivary dysfunction such as hyposalivation and xerostomia 
Vernillo[18] and also may be increase glucose in saliva that 
leads to activation of oral flora increase decay of the teeth, the 
result agree with Vernillo, Nauntofte et al.,[18,19] who found the 
carious teeth effected with salivary dysfunction and the DM 
patients have high amount of glucose in gingival crevicular 
fluid, also the result accepted with Haddad,[20] the oral cavity 
frequent complicated with DM by higher incidence of dental 
caries which related to increase enamel hypocalcification and 
hypoplasia. However, this study disagrees with Taylor et al.[21] 
though there does not appear to be a direct correlation between 
DM and increased dental caries.

Table 1: Distribution number and age of the patients 
depend on the type of diabetes mellitus

Age Group 1 (type one 
number: 17 patients)

Group 2 (type two 
number: 25 patients)

30‑39 3 6
40‑49 5 8
50‑59 5 7
60‑70 4 4
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Figure 6: Distribution of the male patients with percentage of gingivitis, 
periodontitis, bleeding on probing, attrition, mobility of the teeth, and 
carious teeth for group two diabetes mellitus
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Figure 5: Distribution of the male patients with percentage of gingivitis, 
periodontitis, bleeding on probing, attrition, mobility of the teeth, and 
carious teeth for group one diabetes mellitus

Figure 4: Bleeding on probing for osteopenia diabetes mellitus Type 2 
patient in dental clinic
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Figure 7: Relation between number of teeth present and patient’s ages 
for osteopenia patient diabetes mellitus group one
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Figures  5 and 6 show the gingivitis in osteopenia patients 
with Group 1 (66.6%, 100%, 100%, 100%), and gingivitis in 
osteopenia patients with Group 2 (50%, 50%, 100%, 100%), 
the periodontitis in Group 1 is (33.3%, 60%, 100%, 100%,), 
the periodontitis in Group 2 is (16.6%, 50%, 100%, 100%), 
the bleeding on probing in Group 1 equal (33.3%, 60%, 100%, 
100%,) the bleeding on probing in Group 2 equal (33.3%, 50%, 
100%, 100%,) and mobility of teeth in osteopenia patients 
Group 1 equal (33.3%, 40%, 60%, 100%) mobility of teeth in 
osteopenia patients Group 2 is (16.6%, 50%, 58.77%, 100%) 
from these result gingivitis highly incidence with DM and 
osteopenia and progressive to converted to periodontitis, these 
increased within arise the age in both groups of DM.

The physiological change for the gingiva for the DM patients 
occurs can explain by formation of gingivitis the reason  
represent as the DM autoimmunity disease the patients more 
susceptibility to incidence of gingivitis (inflammation of gum) 
by accumulation of plaque on the surface of the tooth, sulcus, 

and gingiva that lead to stimulation pro-inflammatory cytokines 
and other chemical mediators, which induce an inflammatory 
response in the gum. The gingiva becomes edematous (fluid 
aggregation and cell infiltration). The polymorphonuclear 
cells, macrophages, monocyte, and lymphocytes are attracted 
to the gum by the chemotactic factors including microbial 
proteins and cytokine interleukin‑8. The polymorphonuclear 
cells react to the gingival crevice became phagocytizing the 
bacteria which is useful in damping down the inflammation.

The immune response started within Langerhans cells in 
the gingival tissue phagocyte bacterial to reach the regional 
lymph nodes, which help to stimulate lymphocytes to came 
to the gum and B‑cells transform to plasma cells to formation 
antibody, or T‑cells differentiate to form cell‑mediated immune 
response. The antibodies will help the polymorphonuclear 
cells to phagocytises of bacterial pathogens in cervical 
area, the fibroblasts and collagen will lose to felicitated 
work of inflammatory cell by invasion of gingival to create 
physical room to the infiltration leukocytes which produce 
matrix‑degrading enzymes that cause connective tissue 
destruction, and may layer of junctional epithelium has been 
broken down and lose of the contact to the tooth that physiology 
for gingivitis formation.[16,22,23]

The gingivitis if untreated that may lead to form the 
periodontal pocket, this pocket will penetrated by anaerobic 
microorganisms and the colonization of the facultative which 
may extend to the apical region which bone is resorption 
that regarded room for defense cells. The production of 
tumor necrosis factor α, prostaglandin 2, and interleukin will 
increased bone resorption, also formed granulation tissue and 
lead to tooth loss,[22,23] and another factor increased incidence 
of periodontitis, bleeding on probing and mobility of the 

Table 2: Distribution of the diabetes mellitus patients in relation to temporomandibular joint tender, temporomandibular 
joint clicking, limitation of opening, protrusion of mandible and drifting of the jaw to one side during opening for 
Group 1 diabetes mellitus

Age TMJ 
tender (%)

TMJ 
clicking (%)

Limiting of 
opening (%)

Protrusion of 
mandible (%)

Drifting of the jaw to one 
side during opening (%)

30‑39 33.3 33.3 0 0 0
40‑49 60 60 40 0 0
50‑59 100 100 100 50 50
60‑70 100 100 100 100 100
TMJ: Temporomandibular joint

Table 3: Distribution of the diabetes mellitus patients in relation to temporomandibular joint tender, temporomandibular 
joint clicking, limitation of opening, protrusion of mandible and drifting of the jaw to one side during opening for 
Group 2 diabetes mellitus

Age TMJ 
tender (%)

TMJ 
clicking (%)

Limiting of 
opening (%)

Protrusion of 
mandible (%)

Drifting to one side 
during opening (%)

30‑39 33.3 33.3 0 0 0
40‑49 50 50 25 0 0
50‑59 100 100 100 50 50
60‑70 100 100 100 100 100
TMJ: Temporomandibular joint
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Figure  8: Relation between number of teeth and patient’s ages for 
osteopenia patient diabetes mellitus group two
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teeth is osteopenia, the osteopenia causes low systemic bone 
mineral density and low bone mineral density in oral cavity 
led to lose alveolar bone and periodontal disease progression 
Wactawski‑Wende.[24]  the mechanism of loosening of the bone 
by stimulation of osteoclast by the production of cytokines, 
like interleukin‑6.[25]

The result of the study agrees with Yoshihara et al.,[25] who 
thought in older patients with systemic bone mineral density 
predicted for progression periodontal disease.  Furthermore, 
Yoshihara et al.[26] agree with a study which improved that 
the systemic bone mineral density (osteopenia) in older age 
patients peri‑causes factor for periodontal disease, and the 
result accepted from World Health Organization[27] which 
thought the DM one of most systemic disease which causes 
periodontal disease and dental caries. Other researchers[28,29] 
believed that the microvascular diabetic mellitus causes 
periodontal disease which gives scientific evidence explaining 
that the DM is a risk factor for gingivitis, mobility of teeth and 
periodontitis and that blood glucose control which accepted 
with the result.

The extraoral examination results in Tables  2 and 3 
TMJ tenderness  (33.3%, 60%, 100%, 100%) in Group  1 
DM and  (33.3%, 50%, 100%, 100%) in Group  2, TMJ 
clicking  (33.3%, 60%, 100%, 100%) in Group  1, TMJ 
clicking (33.3%, 50%, 100%, 100%) in Group 2, limitation in 
opening (0%, 40%, 100%, 100%) in Group 1 and limitation 
in opening  (25%, 100%, 100%) in Group  2, protrusion 
of mandible  (0%, 50%, 100%) in Group  1, protrusion of 
mandible (50%, 100%) in Group 2, drifting to one side during 
opening (0%, 50%, 100%) in Type 1, drifting to one side during 
opening (0%, 50%, 100%) in Group 2.

The result can explain by indirect effect of DM on the TMJ 
by decreasing of bone mineral density, microarchitectural 
distraction of trabeculae, decrease of osteoblast activity and 
hypocalcaemia that causes osteopenia leading to pain in TMJ 
like other joint in the body also perforation of the disk causes 
TMJ clicking that occur in younger age in both group of the 
DM but the older ages the effect increased by resorption of the 
TMJ and alveolar process of the mandible leading limitation 
in opening, protrusion of mandible and drifting. There is no 
study agree or disagree with these results.

Figure 7 represents the relation between number of teeth to 
Group  1, and Figure  8 illustrates the relation between the 
number of teeth to Group 2. The osteopenia and DM not of 
direct cause but the incidence periodontal disease and dental 
caries (if untreated caries may progressive to form periapical 
lesion) that reach the patient loss his teeth, and from this 
study found the periodontal disease occur in the young and 
progressive with the age that lead to increasing the loosen of 
the teeth increased with age.

Furthermore, multiple missing of the teeth is one of the factors 
responsible for protrusion of mandible and drifting the jaw to 
one side. The result accepted by Bartold et al.[30] improved 
the loosen of the teeth related to diminish bone density in 

the oral bone associated with systemic bone disease, also the 
study agreed with Tervonen and Karjalainen[31] who found that 
the patients with uncontrolled diabetes may more subject to 
loss teeth in different sites in the mouth than did patients with 
good to moderate controlled DM and the periodontal included 
of patients with good to moderate controlled DM paralleled 
that of patients unaffected with diabetes and it accepted with 
Hugoson et al.[32] who improved the patient’s ages more than 
40  years effected with Type  1 DM who give a significant 
increase in periodontal advanced position and also bone loss 
than unaffected DM subjects more than 40 years.

Figure 5 shows attrition of teeth (0%, 40%, 50%, 100%) for 
Group  1 and while Figure  6 shows attrition of teeth  (0%, 
25%, 58.77%, 100%) for Group 2, which found the attrition 
increased with increasing the ages can explain by many causes 
hypocalcaemia the teeth, the multiple missing of the teeth and 
drifting the jaw to one side that leads attrition teeth occur that 
means the osteopenia and DM not direct goal for attrition, there 
is no study agree or disagree with these results.

Conclusion

The study concluded that the DM and osteopenia have a direct 
effect for the oral hygiene for the male patients including 
increase percentage of gingivitis, periodontitis, bleed on 
probing mobility of the teeth, dental carious, and attrition 
with increase patient’s ages in both types of DM.  The study 
found change in the TMJ in patients male the percentage TMJ 
pain, TMJ clicking, drifting of the jaw to one side limitation 
of mouth opening, protrusion of the mandible, and number 
of the teeth increase with increase of patient’s ages in both 
types of the DM.  Another conclude the male hormone does 
not affect the oral health and the Type 1 and Type 2 DM for 
osteopenia patients has no significant effect for an oral cavity 
for both types another conclusion the male hormone has no 
direct effect on oral health.
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