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were strongly affected by the duration of auditory
deprivation [1,5,6,19,20]. Since low activation of
the auditory cortices with visual stimuli suggests the
subject’s lesser dependence on visual communication
methods and substantial residual plasticity in his
auditory cortices, case 2 with an SLC26A44 mutation
may be determined to be an appropriate candidate for
cochlear implantation.

Accurate diagnosis of hearing loss and early
cochlear implantation are important for successful
spoken language development. The approach using
PET could help those involved in the habilitation and
education of prelingually deafened children to decide
upon the suitable mode of communication for each
individual.

Both of the patients received cochlear implantation
after PET examination. Further follow-up of these
cases may indicate that efficacy of the combination of
genetic diagnosis and functional brain imaging helps
to predict long-term outcomes of cochlear implanta-
tion. Examination of more cases is necessary to define
the relationship of the varying cortical activation pat-
terns with each genetic mutation.
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Abstract

Despite advances in discovery of deafness genes, clinical application still entails diffi-
culties because of the genetic heterogeneity of deafness. In order to establish strategy
for clinical application, we reviewed the genes responsible for hearing loss patients in
Japan(Usami S et al; Acta Otolaryngol 128: 446-454, 2008), and discussed diagnostic
strategy for mutation screening based on a mutation/gene database (Abe S et al; Genet
Test 11: 333-340, 2007).

Our series of mutation screenings has revealed that mutations in G/B2, SLC26A4, and
CDHZ23, and the 1555A>G mutation in the mitochondrial 12S rRNA, were the major
causes of hearing loss in Japanese patients. Interestingly, spectrums of G/B2, SLC26A4,
and CDH23 mutations found in the Japanese population were quite different from those
reported in populations with European ancestry. Our simultaneous screening of the
multiple deafness mutations was based on the mutation spectrum of a corresponding
population. The multicenter trial for this assay using an Invader panel revealed that
approximately 40 % of congenital hearing loss subjects could be diagnosed. This assay
will enable us to detect deafness mutations in an efficient and practical manner in the
clinical platform.

Key words: deafness, vertigo, genetic testing
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Abstract

Objectives: To clarify the clinical risk factors that aggravate deep neck infection.

Patients and methods: Sixty-five patients with deep neck infection (abscess or cellulitis), 42 males and 23 females, who were treated at the
ear, nose, and throat department in Iwaki Kyoritsu General Hospital in the past 10 years, were retrospectively reviewed. Cases of inflammation
of the upper airway including the oral cavity, laryngopharynx, palate tonsil and salivary gland, and cases of lymphadenitis were investigated.
These patients were divided into five localized types and one wide range type according to the abscess locations as follows: oral cavity floor
type, upper deep cervical type, submandibular type, submental type, retropharyngeal type, and wide range type.

Results: Seventeen of the 65 patients had diabetes, and significantly more diabetics had the wide range type than the localized type (P < 0.05,
Fisher’s test). Diabetes complication was more often seen in the upper deep cervical type among patients aged 61 years or older, and in the
wide range type among males aged 41 years or older and elderly women aged 61 years or older. No patients with odontogenic infection or
sialolithiasis had associated diabetes mellitus. Two cases developed mediastinitis, and one was caused by retrotonsillar abscess and needed
thoracic drainage. More than half of the wide range type cases and more than a quarter of each of the localized type cases except the upper deep
cervical type also had laryngeal edema, and eight of them needed emergency tracheotomy. Thirteen of the 40 cases had bacteria belonging to
the Streptococcus milleri group (SMG), and all were detected in patients who underwent surgical drainage. Four of the 13 cases where SMG
was detected showed drug resistance to some sorts of antibiotics.

Conclusion: Oral disorders can develop deep neck infection independently of the presence of diabetes mellitus, compared with other causes.
The presence of diabetes mellitus is associated with deep neck infection, aggravating parotitis and wide spread of inflammation. Retrotonsillar
abscess often spreads to the retropharyngeal and parapharyngeal spaces, causing mediastinitis, so caution is necessary. Infection due to SMG
tends to form abscess independently of diabetes mellitus. Since more than half of the wide range type and more than a quarter of each of the
localized types except the upper deep cervical type were associated with laryngeal edema, airway management should be considered.
© 2010 Elsevier Ireland Ltd. All rights reserved.

Keywords: Deep neck infection; Mediastinitis; Retrotonsillar abscess; Laryngeal edema; Streprococcus milleri group

1. Introduction development of antibiotics and better control of laryngophar-

yngitis, tonsillitis, and upper respiratory inflammation.
However, once the inflammation extends to the cervical
potential spaces, which are formed by the cervical fascia, the
infection spreads rapidly and extensively through these
spaces, causing mediastinitis, sepsis, and laryngeal edema.
However, no standard protocol has been established for

Deep neck infection can occur at any age, and is a serious
disorder that often spreads to other organs and sometimes
proves fatal [1-9]. The incidence is decreasing, due to the
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Soma General Hospital, 142 Tsubogasaku, Niinuma, Soma 976-0011,
Japan. Tel.: +81 244 36 5101; fax: +81 244 35 5819.
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treating or hospitalizing the patients, because of the great
variation in the causes and locations of the disease. Therefore,
in order to treat such widespread infections, we must have

0385-8146/$ — see front matter (' 2010 Elsevier Ireland Ltd. All rights reserved.
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extensive knowledge of the structures of the deep neck,
lymphatic flow, etiology, microbiology, risks of complication,
and other factors that aggravate deep neck infection [9].

The present study retrospectively reviewed 65 patients
with deep neck infection treated in our department during
the past 10 years, and proposes a new categorization system
consisting of six groups according to the abscess location.
Factors including the causes, ages, risks for mediastinitis and
laryngeal edema, complication with diabetes mellitus, and
bacterial analyses were analyzed to clarify the important
indicators in treating deep neck infection.

2. Patients and methods

Sixty-five patients with deep neck infection (abscess and
cellulitis), 42 males and 23 females with mean ages of 51
and 53 years, respectively, were treated at the ear, nose, and
throat department in Iwaki Kyoritsu General Hospital from
January, 1998 to August, 2007. The clinical records were
reviewed retrospectively. Cases of inflammation of the upper
airway including the oral cavity, laryngopharynx, palate
tonsil and salivary gland, and cases of lymphadenitis were
investigated. Cases of abscess limited to the peritonsillar
space, isolated salivary gland infection without objective
evidence of deep neck space involvement, associated with
tuberculosis, or caused by foreign body, injury, or
malignancy were excluded.

The cases were categorized according to the location of
the abscess, as verified by computed tomography at the
initial presentation, into five localized types and the wide
range type as follows:

(I) Oral cavity floor type: inflammation has spread to the
oral cavity floor and caused acute cellulitis in the
sublingual space or just beneath the mucosa. This type
includes Ludwig angina, or phlegmon of the floor of the
mouth, with inflammation spreading to the submandib-
ular and submental spaces.

(2) Upper deep cervical type: inflammation has spread to
the parotid space, and in some cases, also to the
masticator and the parapharyngeal spaces.

(3) Submandibular type: inflammation has spread mainly to
the submandibular space, and in some cases, also to the
parapharyngeal space.

Table 1
Clinical characteristics of the 65 cases.

(4) Submental type: inflammation has spread mainly to the
submental space.

(5) Retropharyngeal type: inflammation started in the
retropharyngeal space, and then spread to the para-
paharyngeal space or the danger spaces.

(We did not consider whether these inflammations had
spread to the parapharyngeal space or not, because the
parapharyngeal space leads to both the submandibular and
retropharyngeal spaces, bordering the parotid space [2,10].
Therefore, the parapharyngeal space is often inflamed,
influenced by the inflammation of other potential spaces.)

(6) Wide range type was defined as inflammation extending
to the deep neck at areas beyond those in (1) to (5) along
the upper neck down to the lower neck including
necrotizing fasciitis, or inflammation which has spread
to two or more locations as specified by types (1) to (5),
or in which an abscess is formed inside or outside of the
cervical lymph nodes other than (1) to (5).

Bacterial culture tests were performed in 40 cases treated
by surgical drainage or puncture. Inflammatory focal region,
age, presence of diabetes mellitus, complication with
mediastinitis or laryngeal edema, bacterial analysis, and
clinical courses were analyzed.

3. Results
3.1. Clinical subgroups

Classification according to the location of inflammation
showed that the wide range type was the most common (27
cases, 42%), with the other five localized types accounting
for 6% to 17% (Table 1).

In the wide range type, the main sites of inflammation were
located in the submandibular space and the front or inside of
the sternocleidomastoid muscle, as well as the parapharyngeal
space. Inflammation was seen spreading to the paraphar-
yngeal space in 21 patients with the wide range type and 3 with
the localized type, of whom two had diabetes mellitus and one
was suspected of being immune-compromised.

Forty-five patients underwent urgent surgical drainage
(Table 1) and 20 received only intravenous administration of

Type Number of cases

Surgical drainage Mediastinitis Laryngeal edema Tracheotomy
1. Oral cavity floor 11 7 0 4 0
2. Upper deep cervical 10 8 0 0 0
3. Submandibular 9 6 0 4 0
4. Submental 4 1 0 1 0
5. Retropharyngeal 4 4 0 1 1
6. Wide range 27 19 2 14 7
Total 65 45 2 24 8
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broad-spectrum antibiotic agent. Two patients with wide
range type were complicated with mediastinitis, and one of
them required thoracic drainage.

Laryngeal edema was present in 52% of the wide range
type, in 36% of the oral cavity floor type, 44% of the
submandibular type, and 25% each of the submental and
retropharyngeal types. Emergency tracheotomy was per-
formed in eight patients, including one with retropharyngeal
abscess. Following successful treatment, all patients
improved and survived.

Distributions of each type by age, sex, and presence of
diabetes mellitus are summarized in Fig. 1. Diabetes mellitus
was present in 17 of the 65 patients, and was under poor
control in 16 of those 17. Diabetes mellitus was present in 6 of
the 38 localized type cases (16%) and 11 of the 27 wide range
type cases (41%), showing a statistical difference (P < 0.05,
Fisher’s test). The presence of diabetes mellitus was more
common in the upper deep cervical type among patients aged
61 years or older, and in the wide range type among males
aged 41 years or older and elderly women aged 61 years or
older. Diabetes mellitus was also found in the submental and
retropharyngeal types. The retropharyngeal type showed a
bimodal distribution consisting of infants and adults with
diabetes mellitus [11]. The oral cavity floor and submandib-
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ular types tended to occur in males of all ages and particularly
elderly females without diabetes mellitus.

Gas gangrene was found in three patients, and all of them
were suspected of being immune-compromised.

3.2. Pathogenesis

The pathogenesis of the present cases is shown in Table 2.
The oral cavity floor type was caused by odontogenic
disease and sialolithiasis. The upper deep cervical and
submandibular types were mainly caused by inflammation in
the salivary gland. The wide range type was mostly caused by
inflammation of the upper respiratory system (i.e., laryngo-
pharyngitis, tonsillitis, retrotonsillar abscess) or lymphade-
nitis, but the cause was unknown in six cases. Diabetes
mellitus was present in patients with laryngopharyngitis,
tonsillitis, sialoadenitis, and lymphadenitis, and especially in
the wide range type, all six cases had no identifiable causes.
No patients with odontogenic infection or sialolithiasis had
associated diabetes mellitus (Table 2). Surgical drainage was
necessary in slightly more patients with diabetes mellitus than
those without. Thirteen (29%) of the 45 patients treated by
surgical drainage had diabetes mellitus, compared to 4 (20%)
of the 20 patients who did not need drainage.

@ Oral cavityfloortype (11 cases) @ Upper deep cervical type (10 cases)
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§ 8- g 8
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Fig. 1. Distribution of each type by age, sex, and presence of diabetes mellitus.
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Table 2

Pathogenesis of the present cases. Numbers in parentheses show the numbers of cases complicated with diabetes mellitus.

Type Number  Laryngopharyngitis/tonsillitis ~ Odontogenic  Sialolithiasis ~ Sialoadenitis ~ Lymphadenitis  Others/unknown
of cases

1. Oral cavity floor 11 0 5 4 0 0 2

2. Upper deep cervical 10 2(1) 1 0 7(3) 0 0

3. Submandibular 9 1 2 0 4 0 2

4. Submental 4 1(1) 0 1 0 0 2

5. Retropharyngeal 4 0 0 0 0 2 2 ()

6. Wide range 27 17 (4) 0 0 0 4(1) 6 (6)

Total 65 21 (6) 8 (0) 5(0) 11 (3) 6 (1) 14.(7)

3.3. Bacterial analysis

Bacterial cultures of samples from the 40 patients who
underwent surgical drainage or puncture detected 68 strains,
51 aerobes, 15 anaerobes, and two fungi, such as Candida,
which could have been contaminants from the skin.

Among aerobes, genus Streptococcus was the most
common with 30 strains, consisting of 8 Streptococcus
constellatus, 5 alpha hemolytic Streptococcus, 4 Strepto-
coccus mitis, 3 Streptococcus pyogenes (A), 3 Streptococ-
cus intermedius, 3 Streptococcus salivarius spp, 2
Streptococcus anginosus, 1 Streptococcus mobilloum,
and 1 Streptococcus oralis. Thirteen cases had bacteria
belonging to the Streptococcus milleri group (SMG), and all
of them were detected from the group which underwent
surgical drainage. Meanwhile, none of the 5 cases treated
with punctures harbored the SMG. The SMG was detected
in 6 patients with deep neck infection caused by tonsillitis,
including 2 with peritonsillar abscess and 4 with retro-
tonsillar abscess, 4 with odontogenic infection, and 3 with
sialoadenitis (Table 3). Diabetes mellitus was found in only
one case of the upper deep cervical type, and the presence of
diabetes mellitus was unrelated to the detection of the SMG,
which was more common in patients without diabetes
mellitus. Four of the 13 cases with SMG infection showed
drug resistance to antibiotics such as penicillins, cephems,
carbapenems, penems, aminoglycosides, macrolides, and
lincosamides.

Anaerobes such as Prevotella and Fusobacterium were
also detected from two of the three cases of gas gangrene.

Table 3

Pathogenesis related to the type and presence of diabetes mellitus in cases
with SMG infection.

Type Pathogenesis Cases DM(+)

1. Oral cavity floor Odontogenic 2 0

2. Upper deep cervical Sialoadenitis 2 1

3. Submandibular Odontogenic 2 0
Sialoadenitis 1

4. Submental 0 0

5. Retropharyngeal 0 0

6. Wide range Peritonsillitar abscess 2 0
Retrotonsillar abscess 4

Total 13 1

4. Discussion
4.1. Clinical subgroup and pathogenesis

Deep neck infection often starts as cellulitis of the soft
tissue in an isolated area adjacent to the source of infection
[9]. Since the fascial layers of the neck and the body’s
natural defense mechanisms help to prevent further spread of
infection, there is no typical wide spread progression, but
there are various involved areas in this disease [9,12].

Some previous studies have classified deep neck
infections into several types [3-5]. For example, deep neck
abscess cases were classified according to the abscess
locations into the submandibular space, lateral pharyngeal
space (parapharyngeal space), retropharyngeal space, and
Ludwig’s angina groups, by investigating their frequencies
and the necessities of tracheotomy [3].

Our proposed classification system is specific in
differentiating not only the abscess locations for clarifying
the causal relationships but also the complication risk, by
adding the upper deep cervical, submental, and wide range
types. The inflammation in parapharyngeal space seemed to
have been caused by extension of that in localized types.
Meanwhile, we thought that the wide range type is a case of a
localized type which has spread widely beyond paraphar-
yngeal space or a case of cervical lymphadenitis which has
formed an abscess inside or outside the lymph node. By
classifying the original sources of infection, we should be
able to identify the cause of deep neck infection and the
likely subsequent complications. All types occurred across
all age groups, but males were more prone to develop deep
neck infection (Fig. 1). Deep neck infection is well known to
occur more often in males [3,5,9,13], presumably because
the infection is more likely to spread to the potential spaces
in males, because of the difference in the strength of
connective tissue between males and females [13]. In
addition, many smokers, alcohol drinkers, and drug addicts
are found among deep neck infection patients [9].

Complication with diabetes is well known to exacerbate
deep neck infection [3,5,6,14], but the clinical characteristic
of aggravation remains unclear. In this study, complication
with diabetes mellitus was more often seen in the upper deep
cervical and wide range types (Fig. 1). Surgical drainage was
performed in 45 cases, and 13 (29%) were complicated with
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diabetes mellitus. Many cases complicated with diabetes
mellitus had unclear primary regions but extensive
inflammation outside the capsule which tended to spread
outwards with increasing seriousness.

The present study identified three cases of upper deep
neck type caused by sialoadenitis, which does not contradict
the previous report that parotid abscess is strongly related to
diabetes mellitus [15]. Therefore, we believe that since
diabetes mellitus tends to aggravate deep neck infection,
especially in the upper deep cervical and wide range types, it
is also involved with aggravation of parotitis and wide
expansion of inflammation.

Declining neutrophil function resulting in impaired
phagocytosis and decreased bactericidal action occurs in
the elderly patients requiring hemodialysis, and patients
with diabetes [5,6]. Systemic hyperglycemia results in
derangement of the immune system including the neutrophil
function, cellular immunity, and complement function.
Therefore, glycemic control is crucial in the management of
diabetic infections [6]. Moreover, diabetic infections might
be populated with various bacterial flora, so it is important to
obtain culture and sensitivity data for their management [6].

Although the present study found little difference in the
incidence rate of diabetes mellitus between patients requiring
surgical drainage and those not, this result does not deny the
necessity of surgical drainage. Even a patient with diabetes
mellitus could probably be cured by intravenous administra-
tion of antibiotic alone, before the condition became so bad
that surgical drainage was needed. However, once an abscess
is formed, inflammation spreads rapidly unless surgical
drainage is performed. Therefore, diagnostic imaging or
immediate surgical drainage should be considered, especially
in patients with diabetes mellitus or poor immune reaction
associated with a high-degree of inflammation.

The causes of deep neck infections vary according to the
standards or the patients surveyed [3,6], and the prevalence
of cases with unknown cause has been reported from 17% to
67% [3,4,7]. The present study suggests that inflammation in
some structures carries a high risk of deep neck infection as
shown in Table 2. Laryngopharyngitis or tonsillitis was
responsible for 21 (32%) of all cases of deep neck abscess
(63% of the wide range type), and 2 cases of the upper deep
cervical type were also due to the spread of inflammation
around the palate tonsil to the masticator and the parotid
spaces. These conditions are considered to cause deep neck
infection, and if complicated with diabetes mellitus, may
become even more aggravated.

Spread of inflammation in the odontogenic region caused
five (45%) of 11 cases of the oral cavity floor type, and two
(22%) of 9 cases of the submandibular type (Table 2).
Inflammation of the second and third mandibular molars is
known to drain to the submandibular lymph nodes, but
odontogenic infection can also affect the submental lymph
nodes [9,12,16,17]. One of our cases of the upper deep
cervical type required surgical drainage, because the
odontogenic infection had spread and formed an abscess

around the mandibular bone, directly extending to the parotid
space. Since odontogenic infection may spread to the
surrounding structures, causing the danger of mediastinitis
[7,18], all odontogenic infections should be treated thor-
oughly.

In the present study, there was no case that was obviously
caused by odontogenic infection or sialolithiasis. This may
indicate that oral disorders can develop deep neck infection
with or without diabetes mellitus, compared with causes of
other causes (Table 2). We think that unsanitary oral cavity
conditions and poor immune condition are involved in deep
neck infection as previously suggested [9].

Among the deep cervical structures, an understanding of
the anatomy of the cervical fascia, which is the fibrous
connective tissue that envelopes and divides the structures of
the neck and creates potential spaces, is critical for assessing
the location of a deep neck infection and predicting the
extent of infection, because infections in these spaces can
result from direct extensions from other spaces of the head
and neck, or from the primary sites [2,8]. The paraphar-
yngeal space is divided into the prestyloid and poststyloid
compartments. The prestyloid compartment, the bottom of
which is partitioned by the hyoid bone, is connected to the
submandibular and sublingual spaces, and also to the
retropharyngeal space [7,8,10,19]. The poststyloid compart-
ment is the carotid space and leads to the mediastinum
[10,20]. On the other hand, the danger space, which is
located behind the retropharyngeal space, extends into the
posterior mediastinum, and mediastinitis occurs if inflam-
mation spreads to that area and then downward [2,11,19,21].
Infection is reported to pass through the retropharyngeal
space in 70% of cases, the carotid space in 21%, and the
pretracheal space in 8% [1]. Thus, there are several routes
that infection can take to spread from the neck to the
mediastinum. If the infection is likely to spread to these
danger regions, complete and total treatment including
urgent drainage will be essential.

In one of our two cases with mediastinitis, the cause was
unclear and infection had spread into the mediastinum
through the pretracheal space. It had a complication of
diabetes mellitus. Meanwhile, the other had no complica-
tions and was caused by retrotonsillar abscess, and infection
had spread through the pretracheal and retropharyngeal
spaces, and thoracic drainage was needed. In fact, retro-
tonsillar abscess occurs close to parapharyngeal and
retropharyngeal spaces (Fig. 2A), so it often spreads to
these spaces, leading to life-threatening complications [22—
24]. In our present study, the cause for deep neck infection
was peritonsillar abscess in 7 cases, and retrotonsillar
abscess in 8 cases. In addition, while 5 of the 7 peritonsillar
abscess cases had complication of trismus, it was only one
that had it among the 8 retrotonsillar abscess cases. This may
mean that unlike peritonsillar abscess (Fig. 2B), retro-
tonsillar abscess does not usually cause trismus, presumably
because it is anatomically far from the masticator space.
However, this condition must not be overlooked as deep
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Fig. 2. (A) Representative case of retrotonsillar abscess (arrow) in a 39-year-old female. (B) Representative case of peritonsillar abscess (arrow) in a 34-year-

old male.

neck infection may result. Therefore, we consider that both
peritonsillar abscess and retrotonsillar abscess carry high
risk of developing deep neck infection and sometimes also
cause mediastinitis, so we should make an immediate
diagnosis and surgical drainage.

The airway must also be examined and treated at the
initial visit, because inflammation in the neck can spread to
the larynx. In our series, more than a quarter of each
localized type, excluding the upper deep cervical type, and
more than half of the wide range type were associated with
laryngeal edema (Table 1). These types are considered to
carry the risk of edema of the larynx, and the complication
ratio of laryngeal edema is high in patients with serious deep
neck infection. Oral intubation may be difficult in patients
with serious deep neck infection, because of trismus, neck
swelling, mass effect, or edema of the tongue, pharynx, or
larynx, but urgent airway control may become necessary.
Therefore, we should not hesitate to perform emergency
tracheotomy in order to immediately secure airway
management. In addition, patients with neck infection
who underwent tracheotomy had shorter stays in the hospital
and intensive care unit compared with those who were
intubated [25]. This suggests that tracheotomy provided
better use of critical care resources with reduced cost.

4.2. Bacterial analysis

Various aerobic and anaerobic bacterial species causing
deep neck infection have been detected [3,5,9]. The members
of the SMG are normal inhabitants of the mucosal surface of
the mouth capsule, and include S. constellatus, S. intermedius,
and S. anginosus. Inrecent years, the SMG has been suspected
to be involved in not only oral infection but also in such
systematic purulent diseases as empyema, hepatic abscess,
and cerebral abscess [26-29]. The SMG was responsible for
33% of the deep neck abscess cases in a previous series [28],
emphasizing the importance of these bacteria. SMG infection
of the mucosal surface results in production of tissue-
destroying enzymes and immunosuppressive substances. As a

result, the phagocytic and bacteria-killing abilities of
neutrophil cells are suppressed, and the infection spreads
rapidly. SMG infection also induces growth of resident
anaerobes in the oral cavity, resulting in synergic infection
[26-29]. In addition, it is reported that SMG caused cervical
necrotizing fasciitis [29]. If the SMG is detected as the
causative microorganism of oral infection, measures to
prevent worsening of infection and strict control of the whole
body as well as the local area are necessary [29].

In the present study, the SMG was identified in 13 (33%)
of the 40 cases in which bacteria were detected. Their causes
were tonsillitis (peritonsillar and retrotonsillar abscess),
odontogenic infection, and sialoadenitis (Table 3), and
surgical drainage was needed in all the cases with the SMG.
We thought that the presence of the SMG might promote
abscess formation, and consequently increase the need for
surgical drainage in patients without diabetes mellitus.

Few case reports have described drug resistance to the
SMG [30], but we detected some types of bacteria with
resistance to beta-lactams, aminoglycosides, and lincosa-
mides. If the SMG has similar drug resistance, we should
perform surgical drainage as soon as possible and then
carefully observe the subsequent course, since satisfactory
improvement cannot be expected with the administration of
intravenous antibiotics alone. To prevent the spread and
development of inflammation and promote early improve-
ment, identification of the causative bacteria and selection of
antibiotics are as important as surgical drainage.

5. Conclusion

The present retrospective study investigated those factors
that aggravate deep neck infection. Males were more prone to
develop deep neck infection. Oral disorders like odontogenic
infection or sialolithiasis can develop to deep neck infection
independently of the presence of diabetes mellitus, pre-
sumably because of unsanitary oral cavity conditions and
immunodeficiency. The presence of diabetes mellitus was
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considered to aggravate deep neck infection by exacerbating
parotitis and promoting wider spread of inflammation.
Infection due to the SMG can form abscess independently
of diabetes mellitus. Retrotonsillar abscess easily spreads to
the retropharyngeal and parapharyngeal spaces and can cause
mediastinitis. Additionally, those deep neck infections that
have developed to anatomically dangerous areas required
careful treatments including immediate diagnostic imaging
and surgical drainage during the clinical course. Since more
than half of the wide range type and more than a quarter of
each of the localized types except the upper deep cervical type
were associated with laryngeal edema, we should take airway
management into consideration.
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