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Abstract Background/purpose: Facial cellulites are frequently seen in children’s hospitals,
and it can lead to complicated systemic illnesses. The purpose of this retrospective study
was to investigate clinical characteristics of odontogenic facial cellulitis in children requiring
hospitalization.
Materials and methods: One hundred and fifty hospitalized children (75 boys and 75 girls), with
an average age of 5.17� 2.09 years, who were treated for odontogenic facial cellulitis at Kaoh-
siung Chang Gung Children Hospital, Taiwan, were selected for this study. An infectious
primary lesion was identified when the infection originated from a fresh lesion of an infected
tooth, compared to a secondary lesion. Study variables included age, gender, location of the
cellulitis, source of the infection, length of hospitalization, and symptoms and signs of infec-
tion during the hospitalization.
Results: The mean hospitalization length was 5.15� 1.52 days. A greater association of upper-
face infections with upper anterior teeth was found than lower anterior teeth with lower-face
infections. Fever during hospitalization and the source of the infection in the anterior teeth
were found to have occurred significantly more frequently with a primary than with secondary
infectious lesion (P< 0.05).
Conclusion: Differences in upper- and lower-face infections were not clinically significant
except for the source of the infection. In terms of the effects of the infectious lesion,
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significant differences were found between primary and secondary lesions in terms of having
a fever during hospitalization and an anterior source for the infection.
Copyright ª 2012, Association for Dental Sciences of the Republic of China. Published by Else-
vier Taiwan LLC. All rights reserved.
Introduction

Early diagnosis and treatment of pediatric facial cellulitis
are challenging because of its variable clinical presenta-
tions, including multiple potential sources of infection and
multiple organisms within the head and neck area.1,2 Facial
cellulitis is classified as nonodontogenic and odontogenic,
depending on the source of the infection, and as upper or
lower face, depending on the anatomical location.3 Odon-
togenic facial cellulitis refers to infections arising from the
dentition and its adjacent supporting periodontal structure.
Biederman and Donson1 found that odontogenic cellulitis
accounted for approximately 50% of total facial infections
in a hospitalized population over a 10-year period. Our
previous retrospective study investigated all pediatric
patients with odontogenic facial cellulitis in 2003, and
found that hospitalization was needed for 53.6% of patients
and, in 57.1% of cases, the upper face was affected.4

Approximately half of patients requiring hospitalization
prompted us to conduct this survey in order to discern any
significant clinical characteristics that might help establish
criteria for hospitalization.

Children with odontogenic facial cellulitis are commonly
seen by many medical specialists in hospitals prior to being
referred to a dental specialist. This may be partly due to
difficulty in ascertaining the source of the infection, as
mentioned above, and partly due to a lack of access to
dental services. Thikkurissy et al5 investigated the
management of odontogenic facial cellulitis in hospitalized
pediatric patients compared to nationally reflective data,
and concluded that rapid treatment had a significant
impact on the length of stay and the total cost of treat-
ment. An early, accurate diagnosis of the source of infec-
tion is important in preventing the development of
complications and reducing the length of hospitalization.
To better understand and manage odontogenic facial
cellulitis, especially in hospitalized pediatric patients, we
conducted a retrospective study to investigate its clinical
characteristics and to determine clinical differences
between upper- and lower-face infections and between
those resulting from primary and secondary infectious
lesions.
Materials and methods

One hundred and fifty hospitalized children (75 boys and
75 girls) being treated for facial cellulitis at Kaohsiung
Chang Gung Children Hospital, Taiwan, were selected for
this study. All participants complied with the following
inclusion criteria: all were aged <17 years, the period of
hospitalization determined from a computerized data was
between January 1, 2006 and December 31, 2009, and all
cases were diagnosed with a facial infection of odonto-
genic origin.

The ages of the selected 150 cases ranged from 1 year 10
months to 12 years 4 months, with a mean age� standard
deviation (SD) of 5.17� 2.09 years. Study variables
included age, gender, location of the cellulitis, source of
the infection, and length of hospitalization. Symptoms and
signs of infection during hospitalization included subjective
toothache and fever (�37.5�C) on the first day of hospi-
talization, and white blood cell (WBC) count and C-reactive
protein (CRP) values prior to the initiation of treatment.

Infections were classified as upper or lower face
according to their anatomical location, as modified from
Dodson’s definition.3 Upper-face infections involved
swelling located above the lip line, including the maxillary
dentition and periorbital, maxillary, frontal, nasal, and
upper-buccal regions. Lower-face infections were defined
as those below the lip line, and included the mandibular
dentition and the mandible, floor of the mouth, and
cervical regions.

The source of infection was classified as a deciduous
second molar (E), deciduous first molar (D), or deciduous
canine and incisor (ABC). An infectious primary lesion was
identified when the infection originated from a fresh lesion
of an infected tooth, due to either dental decay or trauma.
In contrast, a secondary infectious lesion was attributed to
treatments such as restorations or pulp therapies on the
infected tooth prior to the occurrence of swelling. Data on
the location of cellulitis and the source of infection by
gender were also collected and compared.

A chi-square test was used to assess differences between
upper- and lower-face infections and between infectious
primary and secondary lesions for the various study vari-
ables. A t test was used to compare continuous data such as
age and length of hospitalization. A P value of <0.05 was
considered statistically significant.
Results

Upper- and lower-face infections were, respectively, re-
ported in 56% and 44% of study participants. Infections
originating from the deciduous posterior teeth (D and E)
(81.3%) were more common than those originating from
deciduous anterior teeth (ABC) (18.7%). No origin of infec-
tion from a permanent tooth was found. Sources of upper-
face infections were more in the deciduous posterior teeth
(67.9%) than in the deciduous anterior teeth (32.1%).
Moreover, the source of lower-face infections was almost
all in deciduous posterior teeth (98.5%) compared to
deciduous anterior teeth (1.5%). Regarding the source of
infection from primary or secondary lesions, the ratio of
primary to secondary lesions in the deciduous posterior



Table 1 Comparisons of upper- and lower-face infections
for each study variable.

Study variables Upper face
(nZ 84)

Lower face
(nZ 66)

P

Age 4.89� 1.84a 5.53� 2.32 0.070
Gender 0.622

Male 44 31
Female 40 35

Toothache during
hospitalization

0.082

Yes 15 19
No 69 47

Fever (�37.5�C) 0.384
Yes 30 26
No 54 40

Length of
hospitalization

5.10� 1.12 5.21� 1.93 0.662

Source of infection 0.000*
E 22 35
D 35 30
ABC 27 1

WBC (103/mm3) 12.53� 3.74 12.21� 3.79 0.607
CRP (mg/L) 26.13� 30.18 29.22� 32.82 0.549

*Significant difference (P< 0.05).
ABCZ deciduous canine and incisor; CRPZ C-creative protein;
DZ deciduous first molar; EZ deciduous second molar;
WBCZwhite blood cell.
a Mean� SD.

Table 2 Comparisons of infectious primary and secondary
lesions for each study variable.

Study variables Primary
(nZ 97)

Secondary
(nZ 53)

P

Age 5.10� 2.27a 5.30� 1.68 0.544
Gender 0.733

Male 47 28
Female 49 25

Toothache during
hospitalization

0.541

Yes 24 10
No 73 43

Fever (�37.5�C) 0.017*
Yes 43 13
No 54 40

Length of
hospitalization

5.15� 1.48 5.13� 1.62 0.933

Source of infection 0.011*
E 30 27
D 43 22
ABC 24 4

WBC (103/mm3) 12.44� 3.74 12.29� 3.81 0.810
CRP (mg/L) 28.16 � 29.36 26.25� 34.84 0.723

*Significant difference (P< 0.05).
ABCZ deciduous canine and incisor; CRPZ C-creative protein;
DZ deciduous first molar; EZ deciduous second molar;
WBCZwhite blood cell.
a Mean� SD.
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teeth was approximately 1.5:1, compared to that in the
deciduous anterior teeth of 6:1.

The mean� SD length of hospitalization was 5.15� 1.52
days. A subjective toothache and fever on the first day of
hospitalization were, respectively, found in 22.7% and 37.3%
of cases. The mean� SD WBC count and CRP value prior to
the initiation of treatment were 12.39� 3.75� 103/mm3 and
27.49� 31.3 mg/L, respectively.

Comparisons between upper- and lower-face infections
for each study variable are presented in Table 1. No
statistically significant differences were found for age;
gender; symptoms and signs of infection such as a tooth-
ache, fever, WBC count, and CRP value; or length of
hospitalization. A statistically significant difference was
found in the source of infection between upper- and lower-
face infections (P< 0.01). A greater association was found
between upper-face infections and upper anterior teeth
than between lower-face infections and lower anterior
teeth.

Table 2 shows comparisons between infections origi-
nating from primary and secondary lesions for each study
variable. No statistically significant differences were
found for age; gender; symptoms and signs of infection
including a toothache, WBC count, and CRP value during
hospitalization; or length of hospitalization. However,
a fever during hospitalization was found to have occurred
significantly more frequently with a primary than with
a secondary infectious lesion (P< 0.05). A significant
difference was found in the source of the infection
between primary and secondary lesions, especially in the
anterior teeth (P< 0.05).
Discussion

Facial cellulitis in young children is frequently seen in
hospital emergency departments. Possible complications of
facial cellulitis include dehydration, central nervous system
impairment, airway obstruction, and even systemic sepsis if
treatment is delayed. Because the condition has varied
clinical presentations and sources of infection, pediatri-
cians prefer to consult with dentists during hospitalization
to determine whether the infection is odontogenic or not,
which requires dentists to be familiar with the process of
facial infection, especially sources of infection. With
a correct diagnosis and treatment, rapid resolution of facial
cellulitis is expected, with minimization of patient’s
treatment costs.5

Clinical symptoms of odontogenic facial cellulitis in this
study of hospitalized pediatric patients included toothache
(22.7%) and fever (37.3%). Compared to our previous
investigations with a toothache prior to swelling (76.8%)
and fever (14.3%) in all pediatric patients with odontogenic
infection,4 it seemed that fever and swelling of the face
were the main considerations for inpatient care in this
hospital. All the participants exhibited elevated WBC
counts and CRP values, indicating inflammation and infec-
tion. Fever was not common in these patients despite the
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presence of infection. Unkel et al6 further found that
compared to odontogenic cellulitis, nonodontogenic cellu-
litis was associated with a younger age, a higher WBC count
(>15,000/mm3), and temperature elevation at hospital
admission.

The majority of odontogenic facial infections in this
study were located in the upper face (56%), and the
source of infection was more often the deciduous
posterior teeth (81.3%) than the deciduous anterior teeth.
This finding is consistent with previous studies, which
indicated that upper-face infections outnumbered lower-
face infections.1,3e6 Compared to other study variables and
clinical symptoms for upper- versus lower-face infections,
we found that only the source of infection showed
a significantly greater association of upper-face infections
with upper anterior teeth than of lower-face infections
with lower anterior teeth (Table 1). This is consistent with
the finding of a higher prevalence of caries in maxillary
anterior teeth and may be attributable to nursing-bottle-
related tooth decay during childhood.4,7,8 Other sus-
pected factors contributing to this discrepancy may be
differences in root lengths, surrounding bone density, and
types of salivary glands in the anterior region.

Comparison of upper- and lower-face infections
revealed no significant differences in age, symptoms of
infection, or length of hospitalization. These results,
similar to those of our 2003 investigation, present
a different picture from previous reports, indicating that
upper-face infections are associated with more acute
symptoms, a younger age, and an unknown etiology, while
lower-face infections are associated with an older age,
odontogenic etiologies, and less variable organisms.1,9,10

These differences are probably due to the inclusion of
nonodontogenic samples in most previous studies.1,3,6,11

The mean length of hospitalization in our study was 5.15
days, which is higher than that reported in the previous
studies for pediatric patients with odontogenic-based
cellulitis, which ranged from 2.1 to 5 days.5 Most of the
reported data were from the USA, in which changes in
healthcare policy may have shifted management to
outpatient care, resulting in decreased lengths of hospital
stay.5,12 However, pediatric cellulitis is still associated with
a shorter hospitalization than adult cellulitis, possibly
because of children’s better healing potential.3,4,6,12 Our
previous investigation showed that only 25% of cases
required surgical intervention.4 This indicates that dental
and surgical interventions can be delayed through the
proper use of antibiotics, because young children have
a better response to antibiotics. Thikkurissy et al5 sug-
gested that aggressive and definitive treatment adminis-
tered at the time of hospital admission had a significant
impact on the length of hospitalization, especially in
pediatric populations.5

In order to determine whether primary (fresh) or
secondary lesions induce frequent, severe facial infections,
we conducted this retrospective study to see which type
plays a more important role. To our knowledge, no study
has described the effects of the origin of facial infections
from primary and secondary lesions. In this study, we found
that a fever during hospitalization was significantly associ-
ated with the infection origin from a primary lesion,
meaning that a patient with a fresh lesion and no treatment
had a greater chance of developing a fever. It was postu-
lated that fresh lesions without interference of bacterial
progression as are secondary lesions might be a factor
causing swelling and ongoing fever. As to the source of the
infection, the ratio of primary to secondary lesions in
deciduous posterior teeth was less than that in deciduous
anterior teeth, which suggests that primary lesions are
more commonly noted in the deciduous anterior teeth. A
significant difference was also found in the source of
infection between primary and secondary lesions, with
primary lesions being more likely to result in facial cellulitis
than secondary lesions, especially in the deciduous anterior
teeth.

In terms of the clinical characteristics of odontogenic
facial cellulitis in hospitalized pediatric patients, no
statistically significant differences were found between
upper- and lower-face infections except in the source of
infection. In terms of the effects of the origin of tooth
infection, significant differences were found between
primary and secondary lesions in terms of a fever during
hospitalization and the source of infection. Primary (fresh)
nursing-bottle-related tooth decay affecting the upper
anterior teeth may explain the higher incidence of facial
cellulitis in the upper anterior region. With a correct
diagnosis, dental interventions, and antibiotic treatment,
rapid resolution of the infection can be expected.
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