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ABSTRACT 

 
The aim of examination was to study the oral hygiene, condition of the periodental tissue, the teeth 

and the temporomandibular joint (TMJ) for diabetic and osteoporosis patients in different degree, age and sex. 
In this study can examine 54 diabetic patients with osteoporosis only were included: on the basis of the 
absolute value and t-score. Westudied peoplewere mainly DM patients, aged between 40-70 years, they were 
divided into three groups according to degree of osteoporosis. The clinical parameters used for determining 
the condition of periodontal tissues included: gingivitis, periodentitis and mobilty of the teeth and the TMJ 
included: protrusion of mandible, limited opening drifting to one side, TMJ clicking, TMJ tenderness and 
statement of teeth such as precencecaries and attrition. All the DM patient in this study have TMJ tender with 
clicking (100%). The protrusion of the mandible in group one is the least than the other groups. The limiting of 
mouth opening percentage increase with increase the degree of osteoporosis and the age, the percentage of 
carous teeth, attrition, gingivitis, periodentitis and mobility of the teeth were more in older patients than 
young also with increase degree of osteoporosis. The diabetes mellitus and osteoporosis which more effected 
on the oral healthy, the percentage of carious teeth, attrition, gingivitis, mobility of the teeth and periodentitis 
was increased with increase the degree of osteoporosis. So TMJ tender and clicking, protrusion of the 
mandible, drifting of the jaw to one side and limited of mouth opening percentage, and all these change found 
mostly in the older DM patients more than younger patients. 
Keywords: dental, diabetes , gingivitis. 
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INTRODUCTION 
 

Diabetes mellitus (DM) is a heterogeneous group of metabolic conditions caused by either a lack of 
insulin, resistance to its effects, or both1. 
 

Diabetes mellitus is the fifth most common cause of death in the world and it is estimated that one in 
eight deaths (12.2%) among  (20 to 79-year-olds) were attributable to the condition in 20102. Life expectancy is 
reduced, on average, by more than 20 years in people with Type 1 diabetes and by up to 10 years in people 
with Type 2 diabetes3. DM is normally due to autoimmune destruction of the insulin producing cells of the 
pancreas (the beta cells of the islets of Langerhans). This results in an absolute deficiency in endogenous 
insulin production 1. Specific destruction of the beta cells occurs when the islets of Langerhans are infiltrated 
with dendritic cells, macrophages and CD4+ and CD8+ T lymphocytes4.As a result of the advanced stage of beta 
cell depletion, by the time symptoms appear, these cases have an acute onset and are prone to acute 
ketoacidosis. Ketoacidosis is a condition where ketone bodies build up in the blood as a result of lipolysis in the 
absence of the insulin required for glycolysis1. 

 
Glycemic control is important in maintenance of homeostasis of all organs and tissues, and thus its 

affects are prominent not only in the pancreas, but the disease promotes development of complications such 
as nephropathy , retinopathy , osteoporosis, neuropathy, as well as atherosclerosis and stroke5. Also the bone 
is another tissue that is affected by diabetic conditions. Individuals seem to have higher rates of osteoporotic 
fractures6 slower wound healing7 and decreased skeletal growth during adolescence8 .Untreated DM has been 
accepted as a common contraindication for dental implant treatment9. 

 
Effects of diabetes on physical properties of bone dependent on type of DM, as well as the gender of 

subjects, anatomic location of the analyzed samples used10. Untreated experimental diabetes has been shown 
to decrease bone length, weights and cortical thickness in the femoral mid-shaft. Bones of uncontrolled 
diabetic animals are more fragile, which seems to be directly correlated to bone mass11. Indeed, several 
studies examining physical properties of diabetic bone show that impediment of bone growth/healing is often 
accompanied by a decrease in the mechanical strength of bone rather than decrease in bone production12,13. 
Interestingly, Einhorn et al (1988) found that while absolute strength-related properties such as tensional 
strength and stiffness are reduced, when normalized to decreases in mass associated with diabetes, a 
compensatory increase in stiffness is evident, these changes might be related to possible detrimental effects of 
diabetes on bone mineralization, specifically changes in bone crystal structure13. 

 
The oral manifestations is associated with pathological changes in theoral cavity. These changes 

include mucosal ulceration, fungal infection, burning mouthsyndrome, tooth loss, xerostomia, dental caries 
and periodontal disease14.The histological changes that occur during the course of  periodontal disease. 
Disease starts as sub-clinical mild inflammation (initial lesion). Thereafter, the classical signs of gingivitis 
become noticeable and the gingiva becomes red, swollen and bleeds readily (early lesion). If the condition is 
not treated, it goes into a chronic stage (established lesion). As the disease progresses, bone tissue and 
periodontal ligaments become involved (advanced lesion) and the transition to periodontitis starts15. So that 
the gingivitis, periodontitis is an irreversible condition, characterised by apical migration of epithelial 
attachment, accompanied by loss of supporting bone16.This chronic inflammatory condition leads to 
pathological deepening of the gingival sulcus to form a periodontal pocket 17. If left untreated, tissue 
destruction may eventually lead to tooth loss18. During the early stages of the disease, there is an increase in 
the vascular permeability and migration of the immune cells (mainly neutrophils) to the site of infection. As 
the disease progresses, lymphocytes and macrophages migrate to the affected site. If the condition remains 
untreated, destruction of the connective tissues and bone occurs and the junctional epithelium migrates 
apically along the root surface to form the periodontal pocket: at this point, plasma cells and lymphocytes 
become predominant19. Clinical presentation of the disease is determined by two major components: the 
periodontal pathogens and the host immune-inflammatory response20. Osteoporosis (the greater degree of 
osteopenia), characterized by osteocyte cell loss leading to structural bone transformation, generally 
suggested that Osteoporosis does play a role in the formation  periodontal disease and loss of alveolar process  
height and tooth loss have been proposed by Bartold et al. (2010)21. 
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MATERIAL AND METHODS 
 

The study conducted in Marjan Teaching Hospital at Rheumatology Department from November  
/2015 to March 2016. This study consist of  54 pateints which (40) females and (14) males which diagnosis  
diabticmallitis (control) duration more than 5 years and osteoporosis only were on the basis of  the absolute 
value of T- score, we excluding the hypertensive, cardiac disease, resparotory disease , . Patients with history 
of any type of  endocrine diseases such as: hypo-thyroidism or hyperthyroidism, parathyroid disease, patients 
with Chronic digestive tract conditions that interfere with absorption of nutrients from food (examples include 
celiac disease and Crohn’s disease), smokers,  pregnant women, patients with history of cancer, secondary 
myositis or any inflammatory myopathy or connective tissue disease combined with RA, and patients on 
antiresorptive treatment. This study examined pateints with age between (40-70) years which they were 
divided into three groups according to degree of osteoporosis as follow:  
 
Group1: DM patients who have osteoporosis less than  1 
Group1: DM patients who have osteoporosisbetween 1 to 2 
Group1:DM patients who have osteoporosis more than 2 
 

The extra-oral and intra-oral exanimated to these patients by the clinical parameters used for 
determining the condition of periodontal tissue and the TMJ included: protrusion of mandible, limitation of 
opening, drifting to one side, TMJ clicking, TMJ tender, bleeding, gum recession, periodontitis, gingivitis, 
mobility of teeth and carious teeth was notified. The instruments used periodontal probe, dental probe, dental 
mirror, twizer and Dual X-ray absorptiometry (DXA).  
 
Bone Mineral Density Measurement 
 
  Bone mineral density was measured using a standard protocol and Densitometry(Osteosys, Korea). 
 
Procedure of Bone Mineral Density Measurement 
  

Weight and height were measured for each patient. Height should be measured with a stadio meter, 
with shoes off, using standard techniques (patient standing erect with the head in the Frankfort horizontal 
plane)and weight (in kilograms) were measured with standard weighting scale, to calculate body mass index 
(BMI) (BMI calculated by dividing the weight of the patient in kilograms by the height in square meter)  with 
patient age, sex, ethnic groupfor each patient was entered in densitometry 22. 

 
Bone mineral density was measured at the lumbar spine with dual X-ray absorptiometry (DXA) by a 

trained operator according to themanufacturer's instruction. The instrument was calibrated daily by using 
appropriate phantoms. 

 
Patient should wear loose, comfortable clothing, avoiding garments that have zippers, belts or 

buttons made of metal. Objects like keys or wallets that must be in the area being scanned should be removed 
,in the central DXA examination, which measures bone density in the hip and spine, the patient lies on a 
padded table. An X-ray generator is located below the patient and an imaging device, or detector, is positioned 
above.  

 
To assess the spine, the patient's legs are supported on a padded box to flatten the pelvis and lower 

(lumber)spine. 
 
To assess the hip, the patient's foot is placed in a brace that rotates the hip inward, in both cases, the 

detector is slowly passed over the area, generating images on a computer monitor, the technologist  will walk 
behind a wall or into the next room to activate the X-ray machine. 

 
The DXA bone density test is usually completed within 10 to 30 minutes, depending on the equipment 

used and the parts of the body being examined (Figure 1). 
 

http://www.radiologyinfo.org/en/glossary/glossary1.cfm?gid=18
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Figure (1) Dual Energy X-Ray Absorptiometry in  Merjan Teaching Hospital. 

 
RESULTS 

 
Table (1) Show distrbution of the patient into groups depend on degree of osteoprosis, sex and number.  
 

Table (1): Distribution of the patient into groups depend on degree of osteoprosis, sex and number 

 

groups Degree of Osteoprosis Type of sex and numbers 

Group  1 A Less than 1 Male(4) 

Group  1 B Less than 1 Female(12) 

Group 2  A 1-2 Male(8) 

Group 2  B 1-2 Female(16) 

Group 3  A More than 2 Male(2) 

Group  3  B More than 2 Female(12) 

 
Table (2,3): Group 1 A distrbuted of the male patients show with percentage of carous teeth, gingivitis, 
periodentitis, mobility of the teeth, attrision, TMJ tender, clicking, protrusion and drifting of the jew to one 
side during opening .  
 

Table (2): Group 1 A the male patients distributed to the ages 40-49=0, 50-59=2, 60-70=2. 
 

Ages gingvitis periodentitis Carious teeth Mobility of 
teeth 

attrision 

40-49 0% 0% 0% 0% 0% 

50-59 100% 100% 50% 50% 50% 

60-70 100% 100% 100% 100% 100% 

 

Table (3): Group 1 A the male patients distributed to the ages 40-49=0, 50-59=2, 60-70=2 

 
Ages TMJ tender TMJclicking Limiting of 

opening 
Protrusion of 

mandible 
Drifting to one side 

during opening 

40-49 0% 0% 0% 0% 0% 

50-59 100% 100% 100% 50% 50% 

60-70 100% 100% 100% 100% 100% 
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Table (4,5): Group 1 B distrbuted of thefe male patients show with percentage of carous teeth, gingivitis, 
mobility of the teeth, periodentitis, attrision, TMJ tender, clicking, protrusion and drifting of the jew to one 
side during opening  . 
 

Table (4): Group 1 B the female patients distributed to the ages 40-49=6, 50-59=6, 60-70=0. 
 

Ages gingvitis perodentitis Carious teeth Mobility of 
teeth 

attrision 

40-49 100% 66.6% 66.6% 33.3% 33.3% 

50-59 100% 100% 66.6% 66.6% 66.6% 

60-70 0% 0% 0% 0% 0% 

 
Table (5): Group 1 B the female patients distributed to the ages 40-49=6, 50-59=6, 60-70=0. 

 
Table (6,7) : Group 2 A distrbuted of the male patients show with percentage of carous teeth, gingivitis, 
periodentitis, mobility of  the teeth, attrision, TMJ tender, clicking, protrusion and drifting of the jew to one 
side during opening  . 
 

Table (6): Group 2 A of the male patients distributed to the ages 40-49=0, 50-59=4, 60-70=4. 
 

Ages gingvitis perodentitis Carious teeth Mobility of 
teeth 

attrition 

40-49 0% 0% 0% 0% 0% 

50-59 100% 100% 100% 50% 100% 

60-70 100% 100% 100% 100% 100% 

 

Table (7): Group 2 A of the male patients distributed to the ages 40-49=0, 50-59=4, 60-70=4. 
 

 
  
 
 
 
 
 
 
Table (8,9): Group 2 B distrbuted of the female patients show with percentage of carous teeth, gingivitis, 
periodentitis, mobility of the teeth, attrision, TMJ tender, clicking, protrusion and drifting of the jew to one 
side during opening . 
 

Table (8): Group 2 B the female patients distributed to the ages 40-49=6, 50-59=4, 60-70=6. 
 

Ages gingvitis perodentitis Carious teeth Mobilty of 
teeth 

attrition 

40-49 100% 50% 66.6% 33.3% 33.3% 

50-59 100% 50% 50% 50% 100% 

60-70 100% 100% 100% 100% 100% 

 

 

Ages TMJ tender TMJclicking Limiting of 
opening 

Protrusion of 
mandible 

Drifting to one side 
during opening 

40-49 100% 100% 100% 0% 0% 

50-59 100% 100% 100% 33.3% 33.3% 

60-70 0% 0% 0% 0% 0% 

Ages TMJ tender TMJclicking Limiting of 
opening 

Protrusion of 
mandible 

Drifting to one 
side during 

opening 

40-49 0% 0% 0% 0% 0% 

50-59 100% 100% 100% 50% 50% 

60-70 100% 100% 100% 100% 100% 
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Table (9): Group 2 B the female patients distributed to the ages 40-49=6, 50-59=4, 60-70=6. 
 

 
 Table (10,11): Group 3 A distrbuted of the male patients show with percentage of carous teeth, gingivitis, 
periodentitis, mobility of teeth, attrision, TMJ tender, clicking, protrusion and drifting of the jew to one side 
during opening.  
 

Table (10): Group 3 A of the male patients distributed to the ages 40-49=0, 50-59=2, 60-70=0. 
 

Ages gingvitis perodentitis Carious teeth Mobility of 
teeth 

attrision 

40-49 0% 0% 0% 0% 0% 

50-59 100% 100% 100% 100% 100% 

60-70 0% 0% 0% 0% 0% 

 

Table (11): Group 3 A of the male patients distributed to the ages 40-49=0, 50-59=2, 60-70=0. 
 

 
Table (12,13): Group 3 B distrbuted of thefemale patients show with percentage of carous teeth, gingivitis, 
periodentitis, mobility of teeth, attrision, TMJ tender, clicking, protrusion and drifting of the jew to one side 
during opening. 

 
Table (12): Group 3 B the female patients distributed to the ages 40-49=2, 50-59=4, 60-70=6. 

 

Ages gingvitis perodentitis Carious teeth Mobllity of 
teeth 

attrition 

40-49 100% 100% 50% 50% 50% 

50-59 100% 100% 100% 100% 100% 

60-70 100% 100% 100% 100% 100% 

 

Table (13): Group 3 B the female patients distributed to the ages 40-49=2, 50-59=4, 60-70=6. 
 

 
DISCUSSION 

 
Diabetes mellitus andosteoporosis is effected all population by different percentage, this study found 

the women effected about 74.07%  and men effect about 25.93%, this percentage do not depend on sex but 

Ages TMJ tender TMJclicking Limiting of 
opening 

Protrusion of 
mandible 

Drifting to one side 
during opening 

40-49 100% 100% 100% 33.3% 33.3% 

50-59 100% 100% 100% 50% 50% 

60-70 100% 100% 100% 100% 100% 

Ages TMJ tender TMJclicking Limiting of 
opening 

Protrusion of 
mandible 

Drifting to one side 
during opening 

40-49 0% 0% 0% 0% 0% 

50-59 100% 100% 100% 100% 100% 

60-70 0% 0% 0% 0% 0% 

Ages TMJ tender TMJclicking Limiting of 
opening 

Protrusion of 
mandible 

Drifting to one side 
during opening 

40-49 100% 100% 100% 50% 50% 

50-59 100% 100% 100% 50% 50% 

60-70 100% 100% 100% 100% 100% 
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the female more suscepected  due to effect of female sex hormones which important caused for chronic 
inflammatory diseases because of pregnancy, menstrual cycle , menopause is etiology for osteoporosis in 
women and is effect by bone loss rapidly in postmenopausal women,the loss of bone mass density  is rapidly 
after cessation of ovarian secretions23 and estrogen decrease  is an important factor causingostecyte inactive 
and  osteoclast activation24. 

 
Through the study no found theories to showexplain between diabetes and formation caries on the 

teeth, because of  the cleansing and buffering capacity of the saliva is deceased  in diabetic patients lead to 
rapid incidence of dental caries, the xerostomic patients more effected25,this agree with (Lamster et al., 2008) 
26who thought  that The decreasing in salivary flow in turn may lead to an increase in caries. But (Taylor et 
al,.2004)27 though there does not appear to be a direct correlation between diabetes mellitus and increased 
dental caries. 
 

Form this study patients sufferfrom gingivitis, teethmobile and periodentitisfor the DM patients arise 
percentage  with arise degree of osteoporosis, that agree with (Pejcic et al., 2005)28. The table (2,6,10) for 
male  and table (4,8,12) for female represent the oral investigation the DM and osteoporosis, all them suffered 
from gingivatitis and periodentitis due to diminished of saliva flow and changes in saliva contain, oral fungi29,30  
and delay ofhealing mucosal wound, mucosal neuro-sensory disease, dental carries and tooth missing31.   
 

 There are many theories found to explained this result which factors like advanced glycation, alter  in 
collagen fiber statue, and change immune function that leaddiminishedpolymorphonuclear leukocyte function 
iead to bacterial aggregation in the tissue and the accumulation of advanced glycation at the end, that results 
from elongation and chronic hyperglycaemia and arise secretion of pro-inflammatory cytokines such as 
tumour necrosis factor-α and prostaglandin E-232. Elevation in collagenase activity together with the diminish 
in collagen synthesis will adversely stimulation collagen metabolism. This effect in compromised wound 
healing as well as periodontal tissue defect. Now aday studies refer that inflammation in periodontal tissue has 
a bidirectional effect on DM control in patients with diabetes33.  The risk of formationinflammation in 
periodontal tissue in patients with diabetes has be 3 times more than the general population34. 
 

Also (Alwaeli, 2008)35 thought periodontal disorder are occurwith many of chronic diseases like 
osteoporosis. the Mechanisms by which osteoporosis osteocyte cell loss may be related with periodontal 
attachment lost, loss of alveolar process height and tooth loss have been improved by Bartold et al. 
(2010)21,which found diminish bone density in the oral bone associated with decease systemic bone: The  low  
or loss bone density result more incidentre sorption of alveolar bone lead to occur periodontal bacteria36,and 
the local tissue response to affectedperiodontal tissue because ofsystemic factors causingremodeling to bone: 
Patients with systemic bone loss are have elevated  systemic production of cytokines (interleukins (IL) 1 and 6 
that may cause effect on the bone of oral cavity. Periodum infections have been display increase local cytokine 
production that in change increases local osteoclast activity causing in elevated bone resorption36.So that the 
study  with (Tervonen and Karjalainen 1997)37 show  in their study that patients with uncontrolled diabetes 
had more subjected to loss at more sites throughout the mouth than did patients with the better  to moderate 
controlled diabetes and that the periodontal involvement of patients with better to moderate controlled 
diabetes paralleled that of patients unaffected with diabetes. Also (Hugoson et al,.1989)38 study the patients 
more than 40years who suffer from Type I diabetes for over show a significant increase in periodontally-
advanced position and bone loss than did subjects more than 40yearsunaffected diabetes. 
 

The table ( 3,7,11) for the male and the table (5,9,13) for female explain alter with movement of 
mandible depend on differentdegree  of osteoporosis so the protrusion, lateral movement mandible increase  
percentage with increase degree osteoporosis and age  for both sex that reason is the bones are diminished in 
mineral content and density, micro architectural distraction of trabeculae, elevation osteo plastic activity, 
decrease remodeling  rate, diminished  in volume of the residual ridge, and reduce in the cortical thickness. 
 

However ,the maxilla are more suspected to change, due to of its greater vascular tissue and its 
spongy, and the mandible is subjected. Severity of alter is also related to local factors like the number of are 
percent teeth39. Other result foundthe percentage of attrition increase with age and osteoporosis for the DM 
patients due to many reason such as loss of mineral from the tooth, physical activity and bone loss and loss a 
lot of number of the teeth that make the pressure of the eat on the remnant lead to loose occlusal surface and 
attrition and other causes. No study agree or disagree this result. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3393120/#b106-ppa-6-435
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3121021/#b33-squmj-11-179
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3121021/#b40-squmj-11-179
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CONCLUSION 
 

With the limitation of study, we can concluded that DM and osteoporosis which more effected on the 
oral healthy, the percentage of carious teeth, attrition, gingivitis, mobility of the teeth and perio dentitis was 
increased with increase the degree of osteoporosis. So TMJ tender and clicking, protrusion of the mandible, 
drifting of the jaw to one side and limited of mouth opening percentage, and all these change found mostly in 
the older  DM patients more than younger patients. Through this study the dentist must be take care during 
the work, and ask the patient to maintain oral hygiene and replacement missing teeth for mastication and 
reduce attrition and to return maxilla and mandibular normal relationship. 
 

RECOMMENDATION 
 

Made a study for more duration period (long duration), compare between type1 and type 2 DM 
patients ( type of treatment). Also record the blood suger for the pateints and found relation with the dgree of 
ostioporosis. 
 

ACKNOWLEDGMENT 
 

First of all, thank to God almighty for inspiring us the will, the patience and strength to complete this work.  
 
Limitation: 
 

The duration of the study was short period, the number of patient was little, also the inter pretatation 
of the present study may be limited since periodontal measures of the bone such as subtraction radiography 
not available.  
 

REFERENCES 
 

[1] Daneman, D. 2006. Type 1 diabetes. The Lancet, 367, (9513) 847-858.  
[2] International Diabetes Federation. IDF Diabetes Atlas. 4th. 2009. Brussels, Belgium, International 

Diabetes Federation. 2009. 
[3] Diabetes U.K. Diabetes in the U.K. 2010. 
[4] Atkinson, M.A. & Eisenbarth, G.S. 2001. Type 1 diabetes: new perspectives on disease pathogenesis 

and treatment. The Lancet, 358, (9277) 221-229. 
[5] Villeneuve LM, Natarajan R. The role of epigenetics in the pathology of diabetic complications. Am. J. 

Physiol. Renal Physiol. 2010;299(1):F14-25. 
[6] Hofbauer LC, Brueck CC, Singh SK, Dobnig H. Osteoporosis in patients with diabetes mellitus. J. Bone 

Miner. Res. 2007;22(9):1317-1328. 
[7] Brem H, Tomic-Canic M. Cellular and molecular basis of wound healing in diabetes. J. Clin. Invest. 

2007;117(5):1219-1222. 
[8]  Salerno M, Argenziano A, Di Maio S, et al. Pubertal growth, sexual maturation, and final height in 

children with IDDM. Effects of age at onset and metabolic control. Diabetes Care. 1997;20(5):721-724. 
[9] Mellado-Valero A, Garcia JCF, Ballester AH, Rueda CL. Effects of diabetes on the osseointegration of 

dental implants. Medicina oral, patologia oral y cirugiabucal. 2007;12(1):E38-43. 
[10] Oz SG, Guven GS, Kilicarslan A, et al. Evaluation of bone metabolism and bone mass in patients with 

type-2 diabetes mellitus. Journal of the National Medical Association. 2006;98(10):1598-1604 
[11] Dixit PK, Ekstrom RA. Decreased breaking strength of diabetic rat bone and its improvement by insulin 

treatment 
[12] Funk JR, Hale JE, Carmines D, Gooch HL, Hurwitz SR. Biomechanical evaluation of early fracture 

healing in normal and diabetic rats. Journal of orthopaedicresearch : official publication of the 
Orthopaedic Research Society. 2000;18(1):126-132. 74. 

[13] Einhorn TA, Boskey AL, Gundberg CM, et al. The mineral and mechanical properties of bone in chronic 
experimental diabetes. Journal of orthopaedicresearch : official publication of the Orthopaedic 
Research Society. 1988;6(3):317-323.  

[14] Tanwir F, Altamash M, Gustafsson A (2009) Effect of diabetes on periodontal status of a population 
with poor oral health. ActaOdontolScand 67: 129–133. 



     ISSN: 0975-8585 

May – June  2017  RJPBCS  8(3)          Page No. 791 

[15] Jawed M, Shahid SM, Qader SA, Azhar A (2011 May-Jun) Dental caries in diabetes mellitus: role of 
salivary flow rate and minerals. J Diabetes Complications ;25(3):183–6 25: 183–186. 

[16] Zielinski MB, Fedele D, Forman LJ, Pomerantz SC (2002 May-Jun) Oral health in the elderly with non-
insulin-dependent diabetes mellitus. Spec Care Dentist 2002 May-Jun;22(3):94–8 22: 94–98. 

[17] Collin HL, Uusitupa M, Niskanen L, Koivisto AM, Markkanen H, et al. (1998 Jun) Caries in patients with 
non-insulin-dependent diabetes mellitus. Oral Surg Oral Med Oral Pathol Oral RadiolEndod 
;85(6):680–5 85: 680–685. 

[18] Leung WK, Siu SC, Chu FC, Wong KW, Jin L, et al. (2008) Oral health status of low-income, middle-aged 
to elderly Hong Kong Chinese with type 2 diabetes mellitus. Oral Health Prev Dent 6: 105–118. 

[19] Hintao J, Teanpaisan R, Chongsuvivatwong V, Ratarasan C, Dahlen G (2007 Jun) The microbiological 
profiles of saliva, supragingival and subgingival plaque and dental caries in adults with and without 
type 2 diabetes mellitus. Oral MicrobiolImmunol 22: 175–181. 

[20] 31. Busato IM, Igna´cio SA, Brancher JA, Moyse´s ST, Azevedo-Alanis LR (2012 Feb) Impact of clinical 
status and salivary conditions on xerostomia and oral health-related quality of life of adolescents with 
type 1 diabetes mellitus. Community Dent Oral Epidemiol 40: 62–69. 

[21] Bartold PM, Cantley MD, Haynes DR (2010). Mechanisms and control of pathologic bone loss in 
periodontitis. Periodontology 53:55-69.  

[22] Moayyeri, A; Soltani, A; Tabari, N; Sadatsafavi, M; Hossein-neghad,A&Larijani,B(2005).Discordance in 
diagnosis of osteoporosis using spine and hip bone densitometry .BMC Endocrine Disorders ., 5: 3. 

[23] Hadjidakis DJ, Kokkinakis EP, Sfakianakis ME, Raptis SA. Bone density patterns after normal and 
premature menopause. Maturitas. 2003;44(4):279–286.  

[24]  Riggs BL, Khosla S, Melton LJ. Sex steroids and the construction and conservation of the adult 
skeleton. Endocr Rev. 2002;23(3):279–302.  

[25]  McIntyre G. Oral candidosis. Dent Update. 2001;28:132–9.  
[26] Lamster IB, Lalla E, Borgnakke WS, Taylor GW. The relationship between oral health and diabetes 

mellitus. J Am Dent Assoc. 2008;139 Suppl:19S-24S.  
[27] Taylor GW, Manz MC, Borgnakke WS. Diabetes,, periodontal diseases,dental caries, and tooth loss: a 

review of the literature.CompendContinEduc Dent. 2004;25(3):179-84, 186-8, 190; 
[28] Pejcic A, Kojovic D, Grigorov I, Stamenkovic B (2005). Periodontitis and Osteoporosis. Med. Biol. 

12(2):100-103 
[29] Guggenheimer J, Moore PA, Rossie K, Myers D, Mongelluzzo MB, Block HM, et al. Insulin-dependent 

diabetes mellitus and oral soft tissue pathologies. II. Prevalence and characteristics of Candida and 
candidal lesions. Oral Surg Oral Med Oral Pathol Oral RadiolEndod. 2000;89:570–6.  

[30]  Chomkhakhai U, Thanakun S, Khovidhunkit S-P, Khovidhunkit W, Thaweboon S. Oral health in Thai 
patients with metabolic syndrome. Diabetes Metab Syndr.2009;3:192–7. 

[31] Lamster IB, Lalla E, Borgnakke WS, Taylor GW. The relationship between oral health and diabetes 
mellitus. J Am Dent Assoc. 2008;139:19–2 

[32] Ritchie CS. Mechanistic links between type 2 diabetes and periodontitis. J Dent.2009;37:578–9.  
[33] Teeuw WJ, Gerdes VEA, Loos BG. Effect of periodontal treatment on glycemic control of diabetic 

patients: A systemic review and meta-analysis. Diabetes Care.2008;33:421–7.  
[34] Ryan ME, Carnu O, Kamer AA. The influence of diabetes on the periodontal tissues.J Am Dent 

Assoc. 2003;134:34–40.  
[35] Alwaeli HA (2008). Periodontitis and osteoporosis: Association and54 J. Dent. Oral Hyg. mechanisms. 

Smile Magazine. 
[36] Jeffcoat M (2005). The Association between Osteoporosis and OralBone Loss. J. Periodontol. 76:2125-

2132. 
[37] Tervonen T, Karjalainen K. Periodontal disease related to diabetic status. A pilot study of the response 

to periodontal therapy in type 1 diabetes. J Clin Periodontol.1997;24(7):505-510. 
[38] Hugoson A, Thorstensson H, Faltt H, Kuylenstierna J. Periodontal conditions in insulindependent 

diabetes. J ClinPeriodontol. 1989;16(4):215-223. 
[39] Mellado-Valero A, Ferrer-García JC, Calvo-Catalá J, Labaig-Rueda C (2010). Implant treatment in 

patients with osteoporosis. Med. OralPathol. Oral Cir. Bucal 15(1):e52-57 
 
 
 
 


