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Abstract: Although mandibular third molar has a high risk of infection extending any complications, 

the influence of diabetes on radiolucency and acute inflammation in pericoronitis remains unclear. 

The present study was to evaluate whether radiolucency below the crown is related to acute 

inflammation in mandibular horizontal incompletely impacted third molars and to review the 

records of 140 men more than 45 years with and without diabetes. The odds ratio of exhibiting 

acute inflammation was 3.38 (95% CI: 1.13–10.16, p  0.05) and that of exhibiting severe 

acute inflammation was 15.38 (95% CI: 3.56–66.49, p  0.0001), indicating an association of 

acute pericoronitis in diabetes. The frequency of radiolucency below the crown and below the 

root in diabetics was similar to that in nondiabetics. However, the odds ratio of exhibiting both 

radiolucency below the crown and acute inflammation under the diabetic condition was 4.85 

(95% CI: 1.60–14.73, p  0.01), whereas that of diabetics showing both radiolucency below 

the root and acute inflammation was 0.46 (95% CI: 0.06–3.74, p = 0.74). Radiolucency below 

the crown and acute inflammation were associated with diabetes, but that below root and acute 

inflammation were not associated with diabetes, indicating that the region below the crown 

carries susceptibility to acute pericoronitis, whereas the periodontium shows a protective effect 

against acute pericoronitis.
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Introduction
A close relationship between diabetes and periodontitis has been highlighted by a 

number of studies. Periodontitis is an infection affecting the periodontium that is twice 

as prevalent in diabetics compared to nondiabetics,1,2 and the prevalence of diabetes is 

higher in persons with periodontitis than in controls.2 The difference in periodontitis 

between diabetics and nondiabetics is related to a decline of the regenerative capacity,3–6 

decline of reactions against alterations in the environment,3 the destruction of peri-

odontal tissue,4,5,7 deep pockets,3 alveolar bone loss,3,8 tooth loss,9,10 visible plaque 

and gingival bleeding,11 an increase of the pro-inflammatory cytokines interleukin-1β 

(IL-1β) and tumor necrosis factor-α (TNF-α),12,13 and the dysregulation of normal 

cytokine/growth factor signaling.4,5,7 Diabetes increases apoptosis and decreases the 

number of bone-lining cells, osteoblasts, and periodontal ligament fibroblasts,14 and 

induces increased osteoclast formation and resorption as well as the inhibition of 

collagen production by osteoblasts, and apotosis of osteoblasts or their precursors, 

resulting in reduced bone formation that occurs after resorption.6 Further, periodontitis 

could exacerbate diabetes-induced hyperlipidemia, immune cell alterations, and impair 

the tissue repair capacity.15
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However, well-balanced criticism has been targeted at 

the association between periodontitis and diabetics, and it 

remains unclear how the frequency of risk of bone resorp-

tion in diabetics is higher than nondiabetics. The difference 

between the two groups is not significant regarding the 

plaque index, age of diabetic onset, duration of diabetes, 

present age, insulin dosage/weight, or serum glucose,16 and 

diabetics show a similar extent of oral hygiene, as well as 

gingival and periodontal disease as measured by the per-

centages of surfaces or sites graded using the plaque index, 

gingival index, bleeding on probing, probing pocket depth, 

and clinical attachment loss.17

Circadian rhythm-induced variations in plasma IL-1β 

have been shown,18 and, recently, a circadian variation of 

crevicular IL-1β was identified, leading to lower levels 

in the morning than in the afternoon.19 Since periodontal 

ligament cells have an influence on alveolar bone forma-

tion,20 importantly, effective periodontal care may activate 

periodontal ligament cells, reducing bone resorption risk 

factors. Thus, there are some uncertainties regarding the 

bone resorption in diabetics, as bone resorption around teeth 

varies both within and between jaws. Therefore, even if the 

two opinions described above conflict with each other, the 

treatment of periodontitis would be the same, irrespective of 

whether diabetes is present or not.

On the other hand, despite the possible contribution 

of diabetes to acute inflammation of periodontitis, the 

relationship of acute periodontitis and bone resorption has 

not been shown to be associated with diabetes except for 

a case report of severe periodontitis in a diabetic patient.21 

Similarly, there is a question of whether acute pericoronitis 

is affected by diabetes, although mandibular third molar 

has a high risk of infection extending complications, and 

case reports of severe acute inflammation resulting from 

pericoronitis have shown necrotizing fasciitis22,23 in which 

the T-cell immunoglobulin and mucin domain (TIM) family 

synergizes with Toll-like receptors (TLR).24 Furthermore, 

the diagnosis of radiolucency around the mandibular third 

molar was too ambiguous to exclude unequivocal bone 

resorption by tumor or cyst. Most radiolucencies remain 

incompletely understood. Effects of diabetes on radiolucency 

are also unknown. We hypothesized that the complicated 

clinical features of periodontitis result from the presence of 

periodontium and dental cement, which makes it difficult 

to identify acute inflammation in radiographic findings as 

an indicator of diabetics. We focused on the possibility that 

loss of periodontium and cement could be responsible for 

acute inflammation.

We attempted to elucidate whether the underlying 

radiolucencies below crown of the mandibular horizontal 

impacted third molar which represents loss of periodontium 

could be effective in expression of acute inflammation, 

and whether a substantial radiolucency below the crown of 

mandibular third molar could be depend on exposure to risk 

factor of diabetes mellitus. We wish to suggest a relation-

ship between acute pericoronitis, which could result from 

chronic inflammation, and radiolucency below the crown 

in patients with diabetes. Advances in the understanding of 

bone resorption at sites where enamel is in contact with bone 

may offer insight into the function of the periodontium. Bone 

resorption and acute inflammation associated with diabetics 

will be discussed.

Methods
Patients were referred to the Matsumoto Dental University 

Hospital, Oral and Maxillofacial Surgery, for consulting or 

treating mandibular third molar between April, 1985 and 

January, 2009. Those with and without diabetes, restricted 

in our analysis to those more than 45 years of age, were 

examined at the baseline (Table 1). Patients were inter-

viewed regarding diabetes, and some patients had blood 

glucose level measured at the initial examination. Diabetes 

was noted in 14 out of 140 men and two out of 91 women. 

Because the number of women with diabetes was limited, we 

did not analyze radiolucency and acute inflammation in the 

mandibular third molar of women. None of the patients had 

retinopathy, nephropathy, or neuropathy. Mesioangular, hori-

zontal incompletely impacted third molars, of which crown 

is partly on a level of alveolar bone ridge, were monitored 

regarding radiolucency below the crown and below the root 

of the tooth to the cemento-enamel junction. Mean age ± SD 

of 140 men was 55.27 ± 8.06; range: 45–76 years). Fourteen 

(mean age ± SD: 59.21 ± 7.87 years; range: 45–71 years) 

of the 140 men had diabetes, and 126 men (mean ± SD: 

54.83 ± 7.99 years; range: 45–76 years) were nondiabetics. 

No significant difference was observed between the group 

of men with and without diabetes (p = 0.0.053). Dental 

radiographs from 15 teeth from 14 men with diabetes and 

127 teeth from 126 men without diabetes were assessed dur-

ing the initial examination. Patients were classified based on 

the presence/absence of: acute pericoronitis, bone resorption 

below the crown of the horizontal incompletely impacted third 

molar, and that below the root. Acute pericoronitis showed 

redness, swelling, tenderness on palpation, and/or purulent 

gingival discharge with spontaneous pain of the gingival and 

alveolar mucosa in the region of the mandibular third molar. 
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Severe acute inflammation was from complications which 

extended from the acute pericoronitis in the incompletely 

impacted third molar. Patients with the following conditions 

were excluded from those selected at the initial examination: 

cases with periodontitis of the mandibular second molar with 

radiolucencies in the aspects of the mesial surface of the 

mesial root and the alveolar crest between the mesial and 

distal roots; apical radiolucency of the mandibular second or 

third molar; a completely impacted third molar; restoration 

ending below the cemento-enamel junction of the second 

molar; third molar stimulated mechanically by opposing 

teeth; or cases that were radiographically diagnosed as tumor, 

keratocystic odontogenic tumor, dentigerous cyst, osseous 

lesion in the second and/or third molars; and HIV.

Radiographic assessment
Radiographs were obtained with an X-ray machine (Morita, 

Tokyo or Asahi, Kyoto, Japan) and Ultra-speed dental film 

(Eastman Kodak, Rochester, NY, USA) at 70 kVp and 20 mA 

in 0.32 seconds or Insight dental film (Eastman Kodak) at 

70 kVp and 7 mA in 0.16 seconds using the parallel technique. 

Radiolucency of the bone below the third molar was assessed 

by visual observation at 2 × magnification. Measurements of 

presence or absence of bone resorption in radiographs were 

performed twice by an experienced oral surgeon. The second 

examination was performed at one month after the initial 

examination. When the measures of presence or absence of 

bone resorption were different between the first time and the 

second time, the case was excluded from the study.

statistical analysis
Mean values ± SD of the patients’ age were calculated and 

analyzed statistically using Student’s t-test among patient 

groups with and without diabetes. The measures were 

analyzed using a 2 × 2 Excel (Microsoft Corp., Redmond, 

WA, USA) statistical software. The results of comparisons 

between the prevalence of radiolucency below the crown or 

the root and acute inflammation in diabetics and nondiabetics 

were assessed by chi-squared tests, and the influence of 

potentially confounding variables was further analyzed using 

logistic regression analysis. Table 2 shows the categoriza-

tion of these variables. Significance was accepted at the 95% 

confidence interval (CI) level, p  0.05.

Results
Fifteen teeth in 14 men with diabetics and 127 teeth in 

126 men without diabetes were studied. Nine teeth in 

diabetics and 39 teeth in nondiabetics showed acute inflam-

mation (Table 2). Diabetics were more likely to develop acute 

inflammation (odds ratio [OR]: 3.38, 95% CI: 1.13–10.16, 

p  0.05) (Table 3). Moreover, cases developing severe 

acute inflammation of acute periostitis, the submandibular 

cellulitis, the facial cellulitis, or the submandibular space 

abscess from pericoronitis comprised five in diabetics and 

Table 1 Baseline characteristics of patients with diabetes

Case 
No

Age 
(y)

Acute 
pericornitis

Severe acute 
inflammation

Radiolucency 
below crown

Radiolucency 
below root

Glucose 
(mg/dl)

Duration of 
diabetes (y)

Other medical 
conditions

1 71 no no Yes no 149 hypertension, 
hepatitis

2 66 no no no no

Yes submandibular cellulitis Yes no 183 20 hypertention

3 61 no Facial cellulitis Yes no 9 hypertension

4 57 Yes Periostitis Yes no 96

5 63 Yes no Yes no 10 hemorrhoids

6 45 no no no no

7 46 Yes no Yes no hypertension

8 57 Yes no Yes no hypertension

9 53 Yes Periostitis Yes no 146 Ulcer of duodenum, 
Cerebrum infarction

10 56 no no Yes no Myocardial infarction

11 58 Yes no Yes no 74

12 61 Yes submandibular abscess Yes Yes Pacemaker

13 64 Yes no Yes no 150 24

14 71 no no Yes no   epicondylar fracture
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four in nondiabetics (Table 2). Diabetics were more likely 

to develop severe acute inflammation (OR: 15.38, 95% CI: 

3.56–66.49, p  0.0001) (Table 3). Thirteen teeth in men 

with diabetes and 85 teeth in men without diabetes showed 

radiolucency below the crown (Table 2). Presence of diabetes 

was not a significant predictor of radiolucency below the 

crown (OR: 3.21, 95% CI: 0.69–14.89, p = 0.21) (Table 3). 

Nine out of 15 teeth in diabetics and 30 out of 127 teeth in 

nondiabetics showed both radiolucency below the crown and 

acute inflammation (Table 2; Figure 1). The odds ratio of 

having both radiolucency below the crown and acute inflam-

mation in diabetics increased by 4.85 (95% CI: 1.60–14.73, 

p  0.01) (Table 3). Four out of 15 teeth in diabetics and four 

out of 127 teeth in nondiabetics showed both radiolucency 

below the crown and severe acute inflammation (Table 2). 

The OR of having both radiolucency below crown and 

severe acute inflammation in diabetics increased remark-

ably by 11.18 (95% CI: 2.45–50.97, p  0.01) (Table 3). 

One out of 15 teeth in diabetics and 35 out of 127 teeth in 

nondiabetics showed radiolucency below the root (Table 2). 

The proportion of diabetics was not a significant predictor of 

radiolucency below the root (OR: 0.19, 95% CI: 0.02–1.48, 

Table 3 Odds ratios, 95% CIs, and p-values from logistic regression model fitted for the dependent variable presence/absence of diabetes

Independent variables Odds ratio 95% CI P Value

Acute inflammation 3.38 1.13–10.16 0.05

Severe acute inflammation 15.38 3.56–66.49 0.0001

Radiolucency below crown 3.21 0.69–14.89 0.21

Acute inflammation and radiolucency below crown 4.85 1.60–14.73 0.01

(in 15 teeth in DM and 127 teeth in non-DM)

Severe acute inflammation and radiolucency below crown 11.18 2.45–50.97 0.01

(in 15 teeth in DM and 127 teeth in non-DM)

Radiolucency below root 0.19 0.02–1.48 0.15

Acute inflammation and radiolucency below root 0.46 0.06–3.74 0.74

(in 15 teeth in DM and 127 teeth in non-DM)

Sever acute inflammation and radiolucency below root not detactable

(in 15 teeth in DM and 127 teeth in non-DM)

Acute inflammation and radiolucency below crown 4.13 1.17–14.53 0.05

(in 13 teeth in DM and 85 teeth in non-DM)

Acute inflammation and radiolucency below root not detactable

(in one tooth in DM and 35 teeth in non-DM)    

Abbreviations: DM, diabetes mellitus; CI, confidence interval.

Table 2 Characteristics of patients with and without diabetes included in analysis Table 2 (Continued)

Age (y.) Size of 
population

No. of 
teeth

Acute inflammation Radiolucency below 
crown

Radiolucency below crown  
with acute inflammation

Radiolucency below root Radiolucency below root  
with acute inflammation

Diagnosis of severe acute 
inflammation

Present Severe Absent Present Absent Present Severe Present Absent Present Severe

45–50 DM 2 2 1(50) 0 1(50) 1(50) 1(50) 1(50) 0 0(0) 2(100) 0(0) 0

non-DM 50 50 16(32) 0 34(68) 28(56) 22(44) 12(24) 0 10(20) 40(80) 5(10) 0

51–60 DM 5 5 4(80) 2 1(50) 5(100) 0(0) 4(80) 2 0(0) 5(100) 0(0) 0 Periostitis (2 cases)

non-DM 47 47 9(19.1) 1 38(80.9) 33(70.2) 14(29.8) 7(14.9) 1 16(34) 31(66) 5(10.9) 0 Facial cellulitis

61–70 DM 5 6 4(66.7) 3  2(33.3) 5(83.3) 1(16.7) 4(66.7) 2 1(16.7)  5(83.3) 1(16.7) 1 submandibular cellulitis, Facial cellulitis, 
submandibular space abscess

non-DM 23 24 10(41.7) 1 14(58.3) 19(79.2) 5(20.8) 8(33.3) 1 7(29.2) 17(70.8)  6(25) 0 Periostitis 

71 DM 2 2 0(0) 0 2(100) 2(100) 0(0) 0(0) 0 0(0) 2(100) 0(0) 0

non-DM 6 6 4(66.7) 2 2(33.3) 5(83.3) 1(16.7) 3(50) 2 2(33.3) 4(66.7) 1(16.7) 0 Periostitis (2 cases)

Total DM 14 15 9(60) 5  6(40) 13(86.7) 2(13.3) 9(60) 4 1(6.7) 14(93.3)  1(6.7) 1

non-DM 126 127 39(30.7) 4 88(69.3) 85(66.9) 42(33.1) 30(23.6) 4 35(27.6) 92(72.4) 17(13.4) 0

Abbreviation: DM, diabetes mellitus.
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p = 0.15) (Table 3). One out of 15 teeth in diabetics and 17 

out of 127 teeth in nondiabetics showed both radiolucency 

below the root and acute inflammation (Table 2; Figure 2). 

The proportion of diabetics was not a significant predictor 

of both radiolucency around root and acute inflammation 

(OR: 0.46, 95% CI: 0.06–3.74, p = 0.74) (Table 3). One 

out of 15 teeth in diabetics and neither of 127 teeth in non-

diabetics showed both radiolucency below root and severe 

acute inflammation (Table 2). It was not determined whether 

diabetes was a significant predictor of severe acute inflam-

mation and radiolucency below the root or not (Table 3). 

Diabetes was a significant predictor of both radiolucency 

below the crown and acute inflammation (OR: 4.13, 95% 

CI: 1.17–14.53, p  0.05) (Table 3). We confirmed similar 

results in 15 teeth with radiolucency below the crown in 

patients with diabetes. One out of one tooth in diabetics and 

17 out of 35 teeth in nondiabetics showed acute inflammation 

with radiolucency below the root (Table 2). It was not 

determined whether diabetes was a significant predictor of 

acute inflammation and radiolucency below the root or not 

(Table 3).

Moreover, these teeth were removed after anti-inflammatory 

treatment, and the lesions except granulation tissues were not 

seen after removal of teeth.

Discussion
The rate of radiolucency below the crown of horizontal 

incompletely impacted third molars in diabetics was not sig-

nificantly greater than that in nondiabetics, and the frequency 

of radiolucency below the root was also nil. On the other 

hand, acute pericoronitis was outstandingly more preva-

lent in diabetics than nondiabetics, and the OR for severe 

Figure 1 Dental radiograph reveals radiolucency below crown but not below root 
in a 48-year-old man with acute pericoronitis without diabetes.

Figure 2 Dental radiograph reveals radiolucency below both crown and root in a 
46-year-old man with acute pericoronitis without diabetes.

Table 2 Characteristics of patients with and without diabetes included in analysis Table 2 (Continued)

Age (y.) Size of 
population

No. of 
teeth

Acute inflammation Radiolucency below 
crown

Radiolucency below crown  
with acute inflammation

Radiolucency below root Radiolucency below root  
with acute inflammation

Diagnosis of severe acute 
inflammation

Present Severe Absent Present Absent Present Severe Present Absent Present Severe

45–50 DM 2 2 1(50) 0 1(50) 1(50) 1(50) 1(50) 0 0(0) 2(100) 0(0) 0

non-DM 50 50 16(32) 0 34(68) 28(56) 22(44) 12(24) 0 10(20) 40(80) 5(10) 0

51–60 DM 5 5 4(80) 2 1(50) 5(100) 0(0) 4(80) 2 0(0) 5(100) 0(0) 0 Periostitis (2 cases)

non-DM 47 47 9(19.1) 1 38(80.9) 33(70.2) 14(29.8) 7(14.9) 1 16(34) 31(66) 5(10.9) 0 Facial cellulitis

61–70 DM 5 6 4(66.7) 3  2(33.3) 5(83.3) 1(16.7) 4(66.7) 2 1(16.7)  5(83.3) 1(16.7) 1 submandibular cellulitis, Facial cellulitis, 
submandibular space abscess

non-DM 23 24 10(41.7) 1 14(58.3) 19(79.2) 5(20.8) 8(33.3) 1 7(29.2) 17(70.8)  6(25) 0 Periostitis 

71 DM 2 2 0(0) 0 2(100) 2(100) 0(0) 0(0) 0 0(0) 2(100) 0(0) 0

non-DM 6 6 4(66.7) 2 2(33.3) 5(83.3) 1(16.7) 3(50) 2 2(33.3) 4(66.7) 1(16.7) 0 Periostitis (2 cases)

Total DM 14 15 9(60) 5  6(40) 13(86.7) 2(13.3) 9(60) 4 1(6.7) 14(93.3)  1(6.7) 1

non-DM 126 127 39(30.7) 4 88(69.3) 85(66.9) 42(33.1) 30(23.6) 4 35(27.6) 92(72.4) 17(13.4) 0

Abbreviation: DM, diabetes mellitus.
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acute inflammation markedly increased to 15.38, indicating 

increased risk of acute inflammation in diabetes, and suggest-

ing that a component of diabetes may not be radiolucency 

but acute inflammation. Moreover, we have shown that 

both radiolucency below the crown and acute inflammation 

in diabetics was considerably more frequent than in nondia-

betics, whereas the frequency of both radiolucency below the 

root and acute inflammation was sparse. Radiolucency below 

root was unlikely to explain the magnitude of the associa-

tions observed. This indicates that acute inflammation may 

be associated with radiolucency below the crown. Diabetics 

may have risk factors, such as genetic and/or environmental 

factors, to relate acute inflammation in radiolucency below 

crown, although radiolucency below crown could not be 

a predictor of diabetes. Presence of periodontium may 

be essential for anti-inflammation, and could provide the 

evidence to determine the complexity of the periodontium 

for important immune function against acute inflammation, 

supporting the complexity of clinical signs and symptoms 

in periodontitis. These results substantiate that radiolu-

cency under the root does not predict acute inflammation in 

diabetics. It is no surprise that radiolucency under the crown 

is at high risk for acute inflammation for diabetics, since 

the region around the crown had widely differing responses 

from the periodontium. Based on this fact, frequency of acute 

inflammation in pericoronitis may be noticeably more than 

periodontitis in diabetes. It is plausible that acute inflamma-

tion might result from diabetes due to evidence from other 

study.25,26 High frequency of acute inflammation in absence 

of periodontium may be also common in peri-implant 

radiolucency. Thus, our results established a basis for the 

effects of diabetics on pericoronitis. In parallel, the current 

results identify a role of periodontium not simply influenced 

by diabetics. These results help explain how periodontium 

preserve anti-inflammatory effect in men more than 45 years 

of age with diabetes. Bone without periodontium might be 

resorbed with chronic inflammation, and pericoronitis may 

expand to periodontitis. Indeed, chronic inflammation has 

been shown to lead to the progression of periodontal disease 

in the third molar region.27

It remains unclear whether the mechanism of acute 

inflammation or bone resorption in pericoronitis differs from 

that in periodontitis. To date, evidence regarding the effect of 

diabetics on periodontal disease is shown by vascular endo-

thelial growth factor levels in periodontal soft tissues,28,29 

arachidonic acid-dependent alveolar bone resorption,30 

excessive production of IL-1 and TNF-α,31,32 regulation 

of TLR-4 by TNF-α,33 linkage between periodontitis and 

elevated serum lipids and the level of bacteremia,4,5 and a 

negative regulator of lipopolysaccharide/RANKL-mediated 

osteoclast formation.34 Moreover, regarding the association 

of diabetics with adipose tissue in the regulation of innate 

immunity,35,36 adipo R serves as a predominant receptor 

for adiponectin in the regulation of glucose and inflam-

mation in vivo,37 although adiponectin does not appear to 

be influenced by periodontal treatment.38 The increased 

production of adiponectin is associated with the activa-

tion of 5’ adenosine monophosphate (AMP)-activated 

protein kinase, resulting in increased stress tolerance.39 

Requirement of the inducible nitric oxide synthase for an 

appropriate response to Porphyromonas gingivalis infection 

has been shown.40 Thus, periodontal abnormalities may be 

partly influenced by inflammatory changes.41 These factors 

may be related to not only diabetes, but also aging and 

radiolucency below the root. Aging significantly increases 

stromal/osteoblastic cell-induced osteoclastgenesis.42 Mac-

rophage colony-stimulating factor mediates TNF-induced 

inflammatory osteolysis.43 Recently, Yao and colleagues44 

showed that TNF could induce c-Fos expression in osteo-

clast precursors at sites of inflammation in bone to promote 

this autocrine mechanism and thus amplify bone loss. 

Moreover, periodontitis could exacerbate diabetes-induced 

hyperlipidemia, immune cell alterations, and diminished 

tissue repair capacity.15,45 Inflammatory granulomas in 

Th1-biased mice are heavily infiltrated with osteoclasts and 

high local expression of interferon-γ (IFN-γ), IL-1α, and 

IL-1β.46 Elevated osteoprotegerin correlated with insulin 

resistance may reflect the proinflammatory state in type 2 

diabetes.47

Since some of those factors could be associated with 

complex radiolucency in pericoronitis, it is difficult to 

obtain evidence identifying a specific cause. However, a 

high frequency of radiolucency below the crown associated 

with acute inflammation was seen in diabetics in the pres-

ent study. A response to the chronic condition below the 

crown is differed from that below the root, and resistance 

against acute inflammation in the radiolucency below the 

crown was disabled with diabetes mellitus. More frequency 

of acute inflammation, which is characterized by radiolu-

cency below the crown compared with the root, may explain 

why periodontium can include resistance against acute 

inflammation. The risk of acute pericoronitis, which occurs 

in the space between the crown and the bone, suggests that 

the periodontium has important role for immunological 

function. Therefore, the use of the old term “pericoroni-

tis” as different from “periodontitis” is justifiable. Thus, 
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acute inflammation seems to result from the reactivity of 

radiolucency modified by factors associated with diabetes. 

However, it is unclear whether the radiolucency below the 

crown in diabetes may be a predictor of the risk of the later 

acute inflammation. It should be investigated whether radio-

lucency below the crown is a preexisting and underlying 

risk factor predisposing to acute inflammation, or diabetes 

or acute inflammation is a causal factor of radiolucency 

below the crown.

Diabetes has been variously reported in 6.7% of a 

population more than 25 years of age,48 2.0% to 3.2% in a 

Swedish population,49 2.0% in men and 1.7% in women,50 

2.7% in men and 3.1% in women,51 7.1% in a population 

more than 50 years of age,52 and 9.3% in a population more 

than 49 years of age.53 The lower frequency (2/91) of diabetes 

in women compared to men in our current study indicates a 

gender-related difference, suggesting differences in attitudes 

on health between men and women. The better oral health 

care-related lifestyle of women compared with men shows 

in this reduced rate of pericoronitis in women.54,55

Moreover, most diabetics in this study were estimated 

to be type 2 diabetes mellitus from the Japanese study that 

a frequency of type 1 diabetes mellitus is in 5%–10% of 

diabetics.56 The results of the present study were assessed by 

self-report of diabetes. Limitations of our study includes the 

population who have no recognized diabetes and no subjec-

tive symptoms. Our findings are interpreted as representative 

in the community of self-reported diabetics.

Conclusion
The association between acute inflammation and radiolucency 

below the crown of the mandibular horizontal, incompletely 

impacted third molar was observed in diabetic men more 

than 45 years of age. However, it remains unclear when 

bone resorption could be detected in the chronic inflamma-

tion. And this does not always suggest the potential for early 

identification of men at increased risk for acute inflammation. 

These measurements emphasize the need for follow-up 

evaluation of the outcome of susceptibility to acute inflam-

mation in many diabetics presenting with radiolucency below 

the crown to establish associations with radiolucency below 

crown and diabetes, which will be useful for risk stratification 

and therapeutic decision-making.
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21. Emingil G, Darcan S, Keskinoǧlu A, Kütükçüler N, Atilla G. Localized 
aggressive periodontitis in a patient with type 1 diabetes mellitus: a case 
report. J Periodontol. 2001;72(9):1265–1270.

22. Mizuno I, Mizutani H, Ueda M, Kaneda T. Temporal necrotizing infec-
tion of dental origin. J Oral Maxillofac Surg. 1993;51(1):79–81.

23. Ndukwe KC, Fatusi OA, Ugboko VI. Craniocervical necrotizing fasciitis 
in Ile-Ife, Nigeria. Br J Oral Maxillofac Surg. 2002;40(1):64–67.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical, Cosmetic and Investigational Dentistry 2009:1

Clinical, Cosmetic and Investigational Dentistry

Publish your work in this journal

Submit your manuscript here: http://www.dovepress.com/clinical-cosmetic-and-investigational-dentistry-journal

Clinical, Cosmetic and Investigational Dentistry is an international, 
peer-reviewed, open access, online journal focusing on the lat-
est clinical and experimental research in dentistry with specific 
emphasis on cosmetic interventions. Innovative developments in 
dental materials, techniques and devices that improve outcomes 

and patient satisfaction and preference will be highlighted. The 
manuscript management system is completely online and includes 
a very quick and fair peer-review system, which is all easy to use. 
Visit http://www.dovepress.com/testimonials.php to read real quotes 
from published authors.

34

Yamaoka et al Dovepress

submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

24. Anderson AC, Anderson DE, Bregoli L, et al. Promotion of tissue 
inflammation by the immune receptor Tim-3 expressed on innate 
immune cells. Science. 2007;318(5853):1141–1143.

25. McMahon MM, Bistrian BR. Host defenses and susceptibility to infection in 
patients with diabetes mellitus. Infect Dis Clin North Am. 1995;9(1):1–9.

26. Joshi N, Caputo GH, Weitekamp MR, Karchmer AW. Infections in patients 
with diabetes mellitus. N Engl J Med. 1999;341(25):1906–1912.

27. White RP Jr, Offenbacher S, Blakey GH, et al. Chronic oral inflam-
mation and the progression of periodontal pathology in the third molar 
region. J Oral Maxillofac Surg. 2006;64(6):880–885.

28. Unlü F, Güneri PG, Hekimgil M, Yeşilbek B, Boyacioǧlu H. Expression 
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