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Abstract: Although radiolucency has been shown as a risk of infection, the poorly understood
effects of aging on radiolucency correlate with acute pericoronitis, which has a high risk of
infection extending any complications. We reviewed the records of 346 consecutive patients aged
more than 41 years to evaluate whether pericoronal radiolucency below the crown in mandibular
horizontal incompletely impacted third molars is related to acute inflammation. The frequency
of acute inflammation in teeth with pericoronal radiolucency below the crown was similar to
that in teeth without; however, the odds ratio of acute inflammation exhibited in women aged
more than 61 years compared to women aged 41–50 years was 9.77 (95% confidence interval
[CI]: 1.67–57.29; P  0.05), and in women aged more than 61 years compared to women
aged 51–60 years was 26.25 (95% CI: 2.94–234.38; P  0.01). The odds ratio of severe acute
inflammation exhibited in men aged more than 61 years compared to men aged 41–50 years
was 16.67 (95% CI: 1.76–158.27; P  0.01). These odds ratios indicate an association of acute
pericoronitis, including the severe forms of acute inflammation that result from pericoronitis,
with pericoronal radiolucency below the crown in the elderly.
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A close relationship between radiolucency and periapical or periodontal inflammatory
lesion has been universally shown. A structure that appears radiolucent on a radiograph
lacks density1 or indicates bone destruction,2,3 and permits the passage of the X-ray
with little or no resistance.1 The terms “radiolucent” and “radiopaque” are relative
depending on the density and thickness of adjacent structures. Most lesions start out
radiolucent, some progress to become mixed radiolucent and radiopaque, and others
become homogenously radiopaque. The actual appearance of a lesion can vary with
the stage of pathogenesis. A radiolucent lesion suggests that there has been lysis of
normal bone.4 Radiolucent abnormalities within otherwise hard tissues result from
decreased mineralization, decreased thickness, or a combination of the two, including
normal, developmental, traumatic, inflammatory, cystic, neoplastic, osteodystrophy,
metabolic/systemic, idiopathic, and foreign body artifacts. 5 Despite the possible
contribution of radiolucency to acute inflammation of the jaws and soft tissues, the
relationship of acute pericoronitis and bone resorption has not taken into account
the possible effects of aging.
The mandibular third molar has the highest risk of infection as frequently seen
by acute inflammation in the elderly. The reason for removal of impacted lower
third molars is pericoronitis or caries in 30% of patients and for prophylactic reasons
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in 31% of young people (mean age, 20 years) with impacted
mandibular third molars6 extending any complications.
Case reports of severe acute inflammation resulting from
pericoronitis have shown necrotizing fasciitis.7,8 Similarly,
most impacted mandibular third molars removal in the elderly
are due to pericoronitis, and are a reminder of its association with coronal radiolucency. Furthermore, the diagnosis
of radiolucency around the mandibular third molar is too
ambiguous to understand the status of the molar, excluding
unequivocal bone resorption by tumor or cyst, and most
radiolucencies remain incompletely understood, including
the effects of aging on radiolucency.
We hypothesized that the clinical pericoronal features of
pericoronitis resulting from the absence of periodontium and
cement of teeth simplify the identification of the radiographic
findings of pericoronal radiolucency, which could be an
indicator of acute inflammation. However, acute inflammation
could be rare in patients without pericoronal radiolucency.
We attempted to elucidate whether the underlying pericoronal
radiolucency below the crown of the mandibular horizontal
impacted third molar, which represents loss of periodontium,
could be effective in showing acute inflammation, and
whether substantial pericoronal radiolucency below the crown
of the mandibular horizontal third molar could be associated
with acute inflammation in aging. We suggest a relationship
between acute pericoronitis, which could result from chronic
inflammation, and pericoronal radiolucency below the crown
with aging. Advances in the understanding of pericoronal
bone resorption at sites where enamel contacts bone may offer
insight into the complicated function of the periodontium.
The relation between pericoronal bone resorption and acute
inflammation associated with individuals older than 41 years
will be discussed.
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Figure 1 Radiograph of a 58-year-old woman with acute pericoronitis without
pericoronal radiolucency below the crown.

in maximum amount below the crown (Figures 2, 3).
The mean age ± standard deviation (SD) of 200 men was
50.09 ± 8.44 (range, 41–74), and that of 146 women was
50.10 ± 7.47 (range, 41–72). No significant difference
between them was shown (P = 0.99). The mean age ± SD
of 215 patients with pericoronal radiolucency below the
crown was 50.29 ± 8.35 (range, 41–74) and the mean ± SD
of 131 patients without pericoronal radiolucency below the
crown was 49.11 ± 7.40 (range, 41–70) (as shown in four
patients with bilateral teeth). No significant difference was
observed between the group of patients with and without
pericoronal radiolucency (P = 0.18). Dental radiographs
from 217 teeth of 215 patients with pericoronal radiolucency and 133 teeth of 131 patients without pericoronal
radiolucency were assessed by an initial examination.

Methods
Patients were referred to Oral and Maxillofacial Surgery at
the Matsumoto Dental University Hospital for a consultation or to treat the mandibular third molar between March
1989 and July 2007. Mesioangular, horizontal incompletely
impacted third molars, in which the crown is partly at the
level of the alveolar bone ridge, were monitored regarding
pericoronal radiolucency below the crown of the tooth to
the cementoenamel junction. A healthy finding without
pericoronal radiolucency was defined by a uniform line
without a rupture or a diffuse lucent area below the crown
(Figure 1). Pericoronal radiolucency below the crown was
defined by a diffuse lucent area due to irregular widening
of a follicular space, ranging in width from 0 to 3.5 mm
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Figure 2 Radiograph of a 41-year-old man with acute pericoronitis with pericoronal
radiolucency below the crown.
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The second examination was one month after the initial
examination. When the measurement of the presence or
absence of bone resorption was different between the first
and second times, the case was excluded from the study.

Statistical analysis

Figure 3 Radiograph of a 48-year-old woman with acute pericoronitis with pericoronal
radiolucency below the crown.

Patients were classified based on the presence/absence of
acute pericoronitis and those with or without pericoronal bone
resorption below the crown of the horizontal incompletely
impacted third molar. 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. Severe
acute inflammation was a complication 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 of periodontitis of the mandibular second molar with
radiolucency 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 cementoenamel junction of the second molar; the
third molar stimulated mechanically by opposing teeth; cases
radiographically diagnosed as tumor, keratcystic 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; Asahi, Kyoto, Japan) and Kodak Ultra-speed dental
film (Eastman Kodak, Rochester, NY, USA) at 70 kVp
and 20 mA in 0.32 seconds or Kodak InSight dental film
(Eastman Kodak) at 70 kVp and 7 mA in 0.16 seconds using
the parallel technique. Radiolucency of the pericoronal bone
below the third molar was assessed by visual observation
at 2 × magnification. Bone resorption on radiographs was
measured twice by the same experienced oral surgeon.
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Mean values ± SD of age among patient groups were
calculated and analyzed using Student’s t-test. The
measurements were analyzed using 2 × 2 t Excel (Microsoft,
Redmond, WA, USA) statistical software. The results of
comparisons between the prevalence of acute inflammation
in those with and without pericoronal radiolucency below
the crown and between decades of age were assessed by
chi-squared tests, and the influence of potentially confounding variables was further analyzed using logistic regression
analysis. Significance was accepted at the 95% confidence
interval (CI) level (P  0.05).

Results
In men older than 61 years, 13 teeth with acute inflammation
(46.3%) of 28 teeth were not more significant than 32 teeth
with acute inflammation (26.0%) of 123 teeth in men aged
41–50 years and 11 teeth with acute inflammation (22.4%)
of 49 teeth in men aged of 51–60 years (Table 1). In women
older than 61 years, seven teeth with acute inflammation
(50.0%) of 14 teeth were more significant than 15 teeth
(16.1%) of 93 teeth in women aged 41–50 years (P  0.05)
and five teeth with acute inflammation (11.6%) of 43 teeth
in women aged 51–60 years (P  0.05).
In the analysis between teeth with and without pericornal
radiolucency, 58 teeth of 217 teeth with radiolucency and
25 teeth of 133 teeth without radiolucency showed acute
pericoronitis (Table 1) with no significant difference in
frequency between them. Acute inflammation was severe
in six (2.8%) of 217 patients with pericoronal radiolucency
participating in this study, whereas there was no acute severe
inflammation in patients without pericoronal radiolucency.
Six patients were men with acute periostitis aged 42 years
without history of disorder, 53 with diabetes mellitus, 68 with
history of large intestine carcinoma, 71 with gastric ulcer
and rheumatoid arthritis, and 74 with prostatauxe, and one
man aged 61 years with a submandibular space abscess and
diabetes mellitus. None of the women had a severe form of
acute inflammation. Women aged more than 61 years with
pericoronal radiolucency were more likely to develop acute
inflammation compared to those aged 41–50 years (odds ratio
[(OR] ):9.77, 95% CI: 1.67–57.29; P  0.05) and 51–60 years
(OR: 26.25, 95% CI: 2.94–234.38; P  0.01). Men were at
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Table 1 Acute inflammation in teeth with or without radiolucency
Age (y)

Gender

With
radiolucency

Acute
inflammation

Severe acute
inflammation

Without
radiolucency

Acute inflammation

Severe acute
inflammation

41–50

Men

76

20

26.32%

1c

47

12

25.53%

0

Women

54

11

20.37%

0

39

4

10.26%

0

Men

35

9

25.71%

1

14

2

14.29%

0

Women

23

2

8.70%

0

20

3

15.00%

0

Men

22

11

50.00%

4c

6

2

33.33%

0

Women

7

5

a,b

71.43%

0

7

2

28.57%

0

Men

133

40

30.08%

6

67

16

23.88%

0

Women

84

18

21.43%

0

66

9

13.64%

0

M+W

217

58

26.73%

6

133

25

18.80%

0

51–60
≥61
Total

Notes: p  0.05
a

b,c

a

b

p  0.01.

greater risk of severe acute inflammation. Men aged more
than 61 years with pericoronal radiolucency were more
likely to develop severe acute inflammation than those aged
41–50 years (OR: 16.67, 95% CI: 1.76–158.27; P  0.01).
Thus, the presence of pericoronal radiolucency below the
crown in patients aged more than 61 years was a significant
predictor of acute inflammation.

Discussion
We have shown that acute pericoronitis was not likely to be
more prevalent in patients with radiolucency than without;
therefore, radiolucency did not appear to be associated
with acute inflammation. However, the frequency of acute
inflammation in women aged 61 or older was significantly
more than that in women aged 60 or younger. Moreover,
acute inflammation increased markedly in women aged
more than 61 years with radiolucency. The OR for acute
inflammation was markedly increased to 9.77 compared
with women aged 41–50 years and 26.25 compared to
women aged 51–60 years. In men, the severe form of acute
inflammation was increased markedly to 16.67 compared to
men aged 41–50 years. These increases indicate an increased
risk of acute inflammation in the elderly with pericoronal
radiolucency. Thus, pericoronal radiolucency may be, in part,
governed by aging, which is probably attributable to decreased
bone density in the regulation of bone homeostasis. Age may
be a risk factor related to acute inflammation in patients with
pericoronal radiolucency below the crown, where not only
loss of healthy bone, but also previous loss of periodontium
below the crown in horizontal incompletely impacted third
molars, may be essential for acute inflammation. Pericoronal
radiolucency below the crown is associated with high risk for
acute inflammation since a risk of acute pericoronitis exists
in the space between the crown and the bone, and our results
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established a basis for the effects of aging on pericoronal
radiolucency below the crown in horizontal incompletely
impacted third molars, although individuals younger than
40 years were not studied.
However, the present study indicated that just 26.7%
of patients with pericoronal radiolucency below the crown
may be associated with a risk of later acute inflammation.
The facts of the lower frequency of acute inflammation
in the teeth with pericoronal radiolucency below the
crown, and a similar frequency to that without pericoronal
radiolucency suggest that it should be investigated whether
pericoronal radiolucency below the crown is a preexisting
and underlying risk factor predisposing acute inflammation,
or whether pericoronal radiolucency below the crown is a
causal factor of acute inflammation, since acute inflammation may arise even if there is no pericoronal radiolucency
below the crown. Indeed, radiolucency is diagnosed after
10–12 days,9 2–3 weeks10 after initial symptom, and not
until 2–4 weeks11 by conventional radiographs. Nevertheless,
observation of pericoronal radiolucency below the crown is
still expected to predict acute inflammation because of the
higher frequency of acute inflammation in the elderly with
pericoronal radiolucency as shown in the present study.
Moreover, patients without pericoronal radiolucency did
not develop serious complications. This result suggests the
possibility of previous acute inflammation in the patients
with pericoronal radiolucency.
Severe acute inflammation was not seen in women, which
indicates a possible gender-related difference, and suggests
a differences in attitudes to health between men and women,
and good oral hygiene care to control pericoronitis in women,
although oral hygiene was not examined in the current study.
This is supported by the better oral health-related lifestyle
of women than men.12,13
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Previously, an association was seen between pericoronal
radiolucency below the crown and acute pericoronitis in
diabetics, which is related to infection.14 This association
indicates that acute inflammation does not act through a
radiolucency-independent mechanism, but the factors of
aging, male gender, or diabetes are essential to activate the
chronic inflammation shown by pericoronal radiolucency,
which is useful to predict acute inflammation when such
factors are observed. We cannot exclude the possibility of
the effect of systemic diseases on the regional conditions,
since any systemic diseases may have altered the chronic
inflammation or pericoronal radiolucency. However, we
have no concern that systemic diseases would affect acute
pericoronitis and/or pericoronal radiolucency more than
diabetes mellitus. However, data on the past history of
systemic diseases were not collected in our study, except
in six cases who had shown severe acute inflammation.
The frequency of acute inflammation might be different in
differing diseases, but an increase in acute inflammation in
the elderly might be related to a reduction of their resistance
to acute inflammation. This suggests that association of
systemic disease with infection would be important for
prediction of acute inflammation, but many examples of
various diseases which may effect infection are needed to
draw solid conclusions.
Again, radiolucency includes various conditions. Some
radiographically “normal” third molar impactions show a
pathologically dentigerous cyst15 in third molar impactions
in men aged 20–30 years old.16 In patients aged 13–24 years,
the dental follicle of third molars with incomplete root formation shows inactive enamel-reduced epithelium, inactive
epitheium remnant, dense connective tissue, chronic inflammation, and calcification.17 These findings are a pathognomonic sign in young adults, and therefore may seldom occur
in patients aged more than 41 years, excluding carcinomas
around the third molar. We did not find such pathological
lesions in patients who underwent tooth extraction in the
current study.
Our findings may suggest, in part, the potential for
early, although X-ray identification of patients at risk of
acute inflammation is not be when compared to computed
tomography “early” in comparison with CT or magnetic
resonance imaging, identification of patients at increased risk
for acute inflammation in the elderly, because pericoronal
radiolucency could not be fully anticipated to improve in
the elderly, whereas pericoronal radiolucency stabilizes
in chronic conditions with worsened or improved stimuli
in a young population who have few risk factors for acute
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inflammation. However, pericoronal radiolucency below
crown may not always be related to inflammation, or may
be in homeostasis based on “sustained” anti-inflammatory
response. Therefore, factors leading to acute inflammation
in radiolucency need to be studied, such as the regulation of
the nuclear factor-kappa B (NF-κB) pathway is involved in
many diseases associated with chronic inflammation in the
immune response to infection.18–20 And, although the study
design makes it impossible to determine cause and effect,
these results may suggest that loss of regulatory control
of acute or chronic inflammation caused by insufficient
oral hygiene, phobia to dental treatment, or asymptomatic
under chronic inflammation increase the prevalence of acute
inflammation. These possibilities could lead to a change in
care for the prevention of acute inflammation in the elderly.
The effectiveness of early removal of third molar with
pericoronal radiolucency may be shown for acute inflammation in the elderly. More analyses of the regional and/or
systemic factors make it possible to achieve prognosis and
specialized treatment in patients with incompletely impacted
third molars, and may be important to prevent unnecessary
treatment. These measurements emphasize the need for
follow-up evaluation of the changes in susceptibility to acute
inflammation and pericoronal radiolucency below the crown
to enable therapeutic decision-making.
These results confirm the association between aging and
acute inflammation, including severe inflammation accompanying pericoronal radiolucency below the crown of the
mandibular horizontal, incompletely impacted third molar
in patients aged more than 61 years.
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