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Deep neck infections: A retrospective study of 142 patients
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Abstract. Deep neck infections: A retrospective study of 142 patients. Objective: To present the symptoms, clinical
courses, and management of patients with deep neck infections (DNIs) encountered in our department in 2003-2011.
Methods: We reviewed the records of 142 patients diagnosed with DNIs that required hospitalization during an 8 y
period. In addition, we conducted a follow-up of the patients by telephone interview.

Results: The incidence of DNIs has increased significantly in our hospital since 2008. Tonsillitis (15%) and foreign
bodies (11%) were the two leading causes. In 57% of the patients, the cause of DNI was not known. The most common
underlying systemic disease was diabetes mellitus, noted in 21% of our patients. Branchial cleft cyst was the underlying
etiology in five of the 11 patients with recurrent neck infections.

Conclusion: Closer attention should be paid to DNI patients, especially to those with diabetes and hypertension.

Recurrence of DNI was uncommon and suggested the existence of a branchial cleft cyst.

Introduction

The widespread availability of antibiotics and
improved dental care has drastically reduced the
incidence of deep neck infections (DNIs); however,
the condition is still an important consideration for
otolaryngologists. Little information has been
published on the clinical course and incidence of
recurrence in DNI patients after hospital discharge.
The aim of this study was to present the symptoms,
clinical courses, and management of patients with
DNIs encountered in our department from 2003 to
2011. In addition, we followed up with patients to
identify predisposing factors for DNI recurrence.

Materials and methods

We performed a retrospective chart review of
142 patients who were diagnosed with DNIs
that required hospitalization for treatment in the
Department of Otolaryngology at the Eye and ENT
Hospital of Fudan University between 2003 and
2011. We followed up with all of the patients by
telephone interview to determine their condition
2-10y (median 56 mo) after they had been
discharged from our hospital. The patients’ clinical

features were evaluated and compared with features
in the available literature. DNI was considered
when the following spaces were affected: para-
pharyngeal, submandibular and submental, paro-
tid, anterior visceral, retropharyngeal, or carotid.
Patients with superficial cellulitis or abscesses,
paratonsillar abscesses, and infections secondary
to surgical trauma were excluded from the study.
We used Stata 7.0 to perform the statistical analysis;
P values of <0.05 were considered statistically
significant.

Results

There were 90 (63.4%) men and 52 women in the
study group. The mean age was 47.3 y. The age
distribution curve peaked in the 51-60y range
(Figure 1). The incidence of DNIs is shown in
Figure 2. The most common symptom reported by
the patients was sore throat (70%), and the most
common signs were fever (55%) and pharyngeal
medialization (46%). The presumed origins of
DNIs were identified in only 61 (43%) patients;
tonsillitis (22 patients, 15%) and foreign bodies
(15 patients, 11%) were the two leading causes of
DNIs.
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Age distribution of the patients

One hundred and sixteen of our patients (82%)
had at least one radiological study. Radiological
examinations included 38 (27%) computed
tomography (CT) scans with contrast, 48 (34%) CT
scans without contrast, and 67 (47%) soft-tissue
neck X-rays. The most commonly involved site
was the parapharyngeal space (53%), followed by
the retropharyngeal space (16%) and the anterior
visceral space (6%). In these patients, cellulitis and
abscess were apparent in 74 (52%) and 68 (48%)
cases, respectively. We used Pearson’s X* test to
compare the abscess-to-cellulitis ratio between the
parapharyngeal space and other involved spaces.
Although the parapharyngeal space was the most
commonly involved site, the abscess rate was
lower at this site than in either the carotid group
or the group with involvement of multiple spaces
(P<0.05).

First-line treatment was an intravenous com-
bination of second-generation cephalosporins and
metronidazole. Antibiotic regimens were altered as
dictated by microbiological cultures and antibiotic
sensitivities. A third-generation cephalosporin was
used instead if there was poor clinical improvement
or if complications developed. All patients received
intravenous antibiotics for a mean of 8 d and oral
antibiotics for at least 7 d after leaving the hospital.
Intravenous steroids were administered to 69 (49%)

patients; dexamethasone (5-10 mg/d) was most
commonly used. Supportive treatments were pro-
vided when needed. Surgery was performed in
56 patients (40%), needle aspiration was performed
in ten patients, and intraoral or transcervical
incision and drainage was performed in 46 patients.
Tracheotomy was considered necessary to secure
the airway in four patients. The results of pus
cultures were obtained for 41 patients; 33 of these
had bacterial growth. Six patients had polymicrobial
infections. The most common organisms were of
the Streptococcus genus, followed by Staphylo-
coccus and anaerobic bacteria (Table 1).

Fifty-five (39%) of the patients had underlying
systemic disease. The most common systemic
disease was diabetes mellitus (DM) (n=30, 21%).
In addition, 28 patients had hyperglycemia (fasting
blood glucose >6.1 mmol/L) at least once during
hospitalization without a history of DM. We
selected these 58 patients to be the hyperglycemia
group and compared their main clinical charac-
teristics with the remaining 84 patients with normal
blood glucose (the normal-glucose group). The
mean ages were 55.5+17.3 y in the hyperglycemia
group and 41.7+194y in the normal-glucose
group. We used one-way analysis of variance
(ANOVA) to compare the ages between the
two groups, and the difference was statistically



Deep neck infections
30
25
20
15

10

Number of patients

2003 2004 2005

2006

2007

Year

129

2008 2009 2010 2011

Figure 2
Incidence of deep neck infection

significant (P<0.001). We used Pearson’s X* and
Fisher’s exact tests to compare the incidences of
various symptoms between the two groups. The
hyperglycemia group was associated with higher
incidences of sore throat and odynophagia (P<0.05)
and a higher rate of complications (P<0.05). More-
over, this group had an increased rate of infections
involving multiple spaces and a longer duration of
hospital stay; however, these differences were not
statistically significant.

Other underlying diseases included hypertension
(n=21, 15%), hypothyroidism (n=1), cardiac insuf-
ficiency (n=2), and hepatic insufficiency (n=1).
None of the patients were on immunosuppressive
therapy, and none of them were HIV positive or had
a history of drug abuse.

Nine patients developed life-threatening
complications. Mediastinitis was the most common
complication (n=6), followed by pneumonia (n=2)
and arrhythmia (n=1). Six of these patients re-
covered, and three were referred to general hospitals
for further treatment. The duration of hospital stay
ranged from 1 to 55 d, with a mean of 9.5 d. None
of the patients died.

We succeeded in making contact with 102 (72%)
patients by telephone after hospital discharge.
Ninety-one of the patients had only had one
admission to a hospital for DNI. The remaining 11
had 2-7 episodes of DNI. Branchial cleft cyst was

the underling etiology in five of the 11 patients with
recurrent neck infection. All five of these patients
underwent surgical excision of the cyst. Four of
these patients were diagnosed with a second
branchial cyst, and one was diagnosed with a first
branchial cyst. Congenital pyriform fossa sinus was
not detected during the surgeries. An abscess was
detected in ten (91%) of the cases, and all received
surgical drainage. The most commonly involved
site was the parapharyngeal space (46%).

Discussion

Comparisons with other studies

In our study, 63% of the patients with DNI were
men, which is consistent with the previously
published literature."” The higher incidence of poor
oral hygiene, smoking, and alcohol consumption in
men may explain this association. Compared to
most previous studies,”**’ the mean age of our
patients was higher. The mean ages range from
25.1° to 52°y and peak at 21-30'* or 41-50'*y in
most studies in the literature. However, there was a
higher incidence of DNIs in the fifth and sixth
decades of life in our study (Figure 1), which could
be attributed to the aging population of our city and
the lack of young or middle-aged intravenous drug
abuse patients in our group. Despite a decrease in
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Results of pus cultures

Organism Gram stain Number of patients (%)
Aerobic 34 (82.9%)
Streptococcus 19 (46.3%)

Alpha-hemolytic G+ 6

Beta-hemolytic G+ 6

S. constellatus G+ 1

Group A G+ 2

Group B G+ 1

Group D G+ 3
Staphylococcus 6 (14.6%)

S. aureus G+ 2

S. epidermidis G+ 3

S. huminis G+ 1
Klebsiella pneumoniae G- 4 (9.8%)
Neisseria 2 (4.9%)

N. flavescens G- 1

N. mucosa G- 1
Escherichia coli G- 1(2.4%)
Pseudomonas aeruginosa G- 1(2.4%)
Anaerobic 6 (14.6%)
Fusobacterium necrophorum G- 2 (4.9%)
Peptostreptococcus anaerobius G- 2 (4.9%)
Anaerobic bacteria (NOS) — 2 (4.9%)
Other 1(2.4%)
Mycobacterium tuberculosis 1(2.4%)
No growth 8

NOS: not otherwise specified.

the incidence of DNIs in the general population,
in our hospital, DNIs have increased substanti-
ally since 2008. The only explanation we have
for this phenomenon is the aging population in
Shanghai.

The contemporary literature regarding DNIs has
consistently described a decreased incidence of
pharyngotonsillar sites of origin and a significant
prevalence of DNIs caused by dental infections.®’
This finding differs from the results in our series.
Tonsillitis was found to be the most common cause
of DNIs (36% of cases with known causes),
followed by foreign bodies (26%). Dental infection
was responsible for only 4% of infections. Because
we only investigated the population who were seen
at a single clinic in the Eye and ENT hospital,
sample bias was inevitable, because patients with
DNIs of dental origin would most likely go to
general hospitals with dedicated dental surgery
departments for further treatment. Of note, seven of

the 15 patients with DNIs secondary to foreign
bodies had diabetes. Thus, patients with diabetes
and foreign bodies, such as chicken bones, should
be considered to be at higher risk for DNIs and
should be managed accordingly to prevent this
serious complication.

In this study, the most common organisms were
streptococci, which is consistent with previous
reports.® Klebsiella pneumoniae has been reported
to be the predominant bacteria cultured in pus from
patients with DM .*# In the present study, anaerobic
bacteria (n=7) and streptococci (n=6) were the two
most common organisms; K. pneumoniae was
isolated from only one patient with DM. However,
the limited number of positive cultures did not
allow us to draw any conclusions.

The parapharyngeal space was the most com-
monly involved site in this study, which is consistent
with the results reported by Lee JK et al.,* Boscolo-
Rizzo P et al.; and Chuang SY et al."” Tonsillitis
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was the most common cause of infection, which
may be one explanation for this observation.
Additionally, infections of the peritonsillar and
submandibular space can spread into the para-
pharyngeal space, which may be another reason for
this observation. The rate of abscesses in the
parapharyngeal space was not as high as the rates in
either the carotid or multiple-space involvement
groups (P<0.05), which indicates that infections in
the parapharyngeal space may be common, but they
are comparatively less severe.

As reported in many Asian studies,'* DM was
the most common systemic disease among our DNI
patients. Hypertension was also common in our
patients (n=21, 15%). The prevalence of hyper-
tension in Shanghai adults is as high as 23.6%,
according to a recent investigation conducted
by the Shanghai Health Bureau. By comparison,
the 15% hypertension rate among our patients
does not seem to be high. However, because hyper-
tension may be associated with atherosclerosis,
heart disease, hyperlipidemia, and hyperglycemia,
patients with high blood pressure may not be in
good physical condition before developing a DNI.
Thus, we suggest that patients with hypertension
and foreign bodies in the throat, such as chicken
bones, should be considered at higher risk for DNIs
and treated aggressively to avoid infection.

In our study, only four (3%) patients received a
prophylactic tracheotomy before incision and
drainage. The reported percentages range from 4%
to 10%, which are much higher than the percentage
in our study. This difference is likely because we
routinely used intravenous steroids to alleviate
tissue edema in the oropharynx and laryngopharynx.
However, our sample size was too small to allow us
to draw any conclusions.

The incidence of complications and the mortality
rate were both lower than reported in most previous
studies.>**® This may be because there was no
incidence of Ludwig’s angina in our series.

Follow-up

It should be noted that branchial cleft cyst was the
most common etiology of the infection (46%) in
recurrent cases. This result is similar to those of
Nour et al., who suggested that recurrence of
DNIs should alert the physician to the possibility of
underlying congenital lesions. A thorough clinical
and radiological assessment is mandatory to rule
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out the possibility of a congenital pyriform fossa
sinus.

Study limitations

This study is retrospective; missing data from
medical records are inevitable, and the results
reflect only the patients seen at a single medical
center. Moreover, we performed the follow-up
interview by telephone instead of in person;
therefore, the credibility of the information may be
reduced. However, we believe that our data have
merit.

Conclusion

The incidence of DNIs has increased significantly
since 2008 in our hospital; therefore, we have
begun to pay more attention to this condition,
particularly in patients with diabetes and hyper-
tension. Tonsillitis was still the most common
cause of DNI, and Streptococcus was the most
common organism cultured from pus samples
collected from patients in this study. Recurrences
of DNIs are uncommon and suggest the existence
of first or second branchial cleft cysts. With proper
antibiotics and surgical drainage, 97.9% of the
patients in this study recovered prior to leaving our
hospital.
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