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Abstract

Deep neck abscesses of non-odontogenic origin are characterised by different microbiological and clinical manifestations. 
Based on clinical presentations, the possible complications and results of different methods of treatment were described. We 
present five cases of non-odontogenic deep neck infections. Computed tomography was used to confirm the diagnosis and 
monitor the treatment’s effectiveness. In three cases, the cause of infection was unidentified, while in the remaining cases 
pharyngitis and sialoadenitis were non-odontogenic causes of infection. Usually the causative flora were not identified, but 
in the remaining cases Streptococcus anginosus and Eschericha coli predominated. Computed tomography is the most recom-
mended diagnostic method to detect infection and monitor its progression and treatment. The choice of surgical approach 
depends on the location of the abscess and its progression. Empirical antibiotic therapy provides additional medical support 
and complements surgical treatment. Diabetes is an important predisposing factor of deep neck infections.

Streszczenie

Ropnie głębokie szyi pochodzenia niezębopochodnego charakteryzują się różnym obrazem mikrobiologicznym i klinicz-
nym. Na podstawie serii przypadków zostały przedstawione ich możliwe komplikacje i wyniki różnych metod leczenia. 
Zaprezentowano 5 przypadków ropni głębokich szyi pochodzenia niezębopochodnego. Tomografia komputerowa pozwo-
liła na potwierdzenie diagnozy i monitorowanie efektywności leczenia. W trzech przypadkach przyczyna infekcji została 
niezidentyfikowana, w pozostałych przypadkach wykryto zapalenie gardła i zapalenie ślinianek. Flora przyczynowa nie 
została w większości zidentyfikowana, w pozostałych przypadkach dominowały Streptococcus anginosus i Eschericha coli. 
Tomografia komputerowa jest rekomendowaną metodą w diagnostyce oraz monitorowaniu progresji infekcji i efektów jej 
leczenia. Wybór metody chirurgicznej zależy od lokalizacji ropnia i jego progresji. Antybiotykoterapia empiryczna stanowi 
uzupełnienie leczenia. Cukrzyca jest ważnym czynnikiem predysponującym do rozwoju tego typu infekcji. 

Introduction

Deep neck infections can be categorised as para-
pharyngeal, peritonsillar, or retropharyngeal abscess, 
according to the  site of  infection. They belong to 
the group of upper respiratory tract (URT) and head 
and neck infections, and comprise the most common 
group of deep neck abscesses. Most develop second-
ary to an oropharyngeal or dental infection. The pos-
sible causes of pharyngeal abscesses include odonto-
genic infections (gingivitis, periodontitis, necrotizing 
ulcerative gingivitis, and periodontal abscess), acute 
and chronic otitis media, mastoiditis and sinusitis, 

pharyngo-tonsillitis, suppurative thyroiditis, cervi-
cal lymphadenitis, parotitis, sialoadenitis, and deep 
neck infections including Lemierre’s syndrome [1, 2].  
Their management is similar. Untreated abscesses 
can rupture spontaneously into the  pharynx, caus-
ing catastrophic aspiration. Other complications are 
extension of infection laterally to the side of the neck 
or dissection into the posterior mediastinum through 
facial planes and the  prevertebral space. Death can 
occur from aspiration, airway obstruction, erosion 
into major blood vessels, or extension to the mediasti-
num [3]. The most important issue is a fast diagnosis 
and proper treatment to avoid serious complications.
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The aim of  this study was to assess the  clinical 
manifestations, causes, and microbiological diagnosis 
of  non-odontogenic deep neck infections. Based on 
the clinical presentations, the possible complications 
and results of  different methods of  treatment were 
described. The main clinical manifestations were de-
scribed and the indications for use of different treat-
ment methods were specified.

Case description

The study comprised five patients (four men and 
one woman) diagnosed with deep neck infection.  
Patients were treated in the  Department of  Oral 

Surgery, Poznan University of  Medical Sciences and 
the  Department of  Otolaryngology at the  District 
Hospital in Skarzysko-Kamienna. All the  subjects 
were of Caucasian origin. The median age of the pa-
tients was 55 years. Table 1 presents the  demogra- 
phic, laboratory, microbiological, and clinical pro-
file of  deep neck infection patients and summarises 
the  performed treatment. The  patients’ history was 
taken and physical and dental examinations were 
performed for each subject. Laboratory assessments 
included routine measurements of  ESR, WBC, and 
CRP. Clinical examinations included computed to-
mography (CT) to confirm the diagnosis. Additionally,  

Table 1. Clinical and microbiological characteristics and management of patients with deep neck abscessesa

Characteristics n = 5

Male : female 4 : 1

Mean age (yr) 55

Laboratory tests in the onset of infection:

CRP (mg/dl) 133.113 ±64.25

ESR (mm/hr) 58.8 ±37.72

WBC 14.93 ±1.83

Clinical presentation

Odynophagia 5 (100)

Neck pain/mass 5 (100)

Dyspnoea 2 (40)

Trismus 1 (20)

Oedema of submandibular glands 1 (20)

Compromised patients (diabetes) 2 (40)

Symptoms in computed tomography Airless/constricted pear blossom 2 (40), thicker folding lithosphere folds 1 (20), 
swollen mucous membranes of the low/posterior throat, oedema  

of the lateral wall of the throat 2 (40), strengthening of the abscess wall 
after contrast 3 (60), enhancement of the mandible and masticatory 

muscles 2 (40)

Management

Tracheostomy 2 (40)

Antibiotics Gentamycin 4 (80), metronidazole 4 (80), cefuroxime 4 (80), ceftazidime 1 (20) 

Surgery (I&D) 3 (60)

Endoscopic aspiration 2 (40)

Excision of submandibular glands 1 (20)

Microbiology Unidentified bacteria 3 (60), Streptococcus anginosus 2 (40),  
Escherichia coli 1 (20)

Cause Unidentified 3 (60), pharyngitis/tonsillitis 1 (20), sialoadenitis chronica 1 (20)
aData presented as mean ± standard deviation or n (%). 
I&D – incision and drainage, CRP – C reactive protein, ESR – erythrocyte sedimentation rate, WBC – white blood cells
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CT was performed to monitor recovery and treatment 
effectiveness. Treatment included either extraoral or 
intraoral incision and drainage, endoscopic aspira-
tion, tracheotomy, and empirical or targeted antibiotic 
therapy (Figures 1–3).

Discussion

Dental infections are still treated as the  most 
common cause of  deep neck abscesses, followed by 
pharyngo-tonsillar infections. All cases of deep neck 
abscesses need comprehensive physical and den-
tal examination to exclude a  possible odontogenic 

source of  infection. The  infection rarely originates 
from salivary glands or epiglottitis, and the primary 
cause of infection cannot be identified in many cases. 
In the cases we presented the primary cause was not 
identified and did not originate from the  pharynx, 
tonsils, or submandibular glands. The primary infec-
tions should be treated effectively to stop the possible 
spread of  infection. Deep neck infections of  non-
odontogenic origin are characterised by different clin-
ical and microbiological manifestations compared to 
odontogenic infections. Dental infections are typically 
associated with a higher incidence of anaerobic bacte-
ria compared to infections of non-dental aetiology [4]. 
Trismus is a rare symptom of non-odontogenic deep 
neck infection and can be very helpful in differenti-
ating odontogenic and non-odontogenic infections.  
In the  process of  diagnosing deep neck abscesses, 
CT is the most helpful method. Our patients under-
went CT to detect and localise the abscess and then, 
after incision, to assess the regression of  infiltration. 
In Table 1 we present the  most common symptoms 
of  deep neck abscesses in CT. A  CT scan is used to 
confirm the  presence of  deep neck abscesses, but 
its accuracy has some limitations, especially in chil-
dren [2]. On the other hand, the sensitivity and speci-
ficity of lateral neck radiograph and ultrasonography 
are low compared with the specificity for evaluating 
the fluid-fluid level seen on the CT scan, sensitivity to 
the presence of a definable abscess wall, and sensitivi-
ty to the presence of a prominent wall [5]. In our opin-
ion, CT is the most sensitive and effective diagnostic  
method for deep neck abscesses and should be per-
formed in all cases. Endogenous oropharyngeal an-
aerobes are commonly recovered in head and neck 
infections  [1]. The  bacterial spectrum of  deep neck 
abscesses is typically polymicrobial, including both  
aerobic and anaerobic bacteria. The most common aero- 
bic organisms playing a causative role are Streptococ-
cus viridans, β-haemolytic Streptococcus, Staphylococcus 
aureus, and Klebsiella pneumonie. The  most common 
anaerobic bacteria are Peptostreptococcus sp., Bacteroi-
des sp., Prevotela sp., and Fusobacterium sp. It is diffi-
cult to determine only one causative bacteria species 
in deep neck abscesses. Anaerobes are difficult to re-
cover and are frequently overlooked. Their exact role 
is difficult to determine because of  the  inconsistent 
methodologies that were utilised for their isolation 
and identification in many studies. Their recovery and 
identification require appropriate methods of collec-
tion, transportation, and cultivation of specimens [1]. 
According to Lee et al., Klebsiella pneumoniae, Strep-
tococcus milleri group (SMG) bacteria, and anaerobic 
bacteria not otherwise specified (NOS) are the main 
pathogens. Klebsiella pneumoniae was the commonest 
organism cultured in parapharyngeal space abscesses, 
while in the submandibular space and parotid space 
the  most commonly isolated are SMG bacteria and 

Figure 1. Extensive inflammatory infiltrate with gas blis-
ters in the front of the neck

Figure 2. Inflammatory infiltration penetrating the ante-
rior mediastinum

Figure 3. Diffuse neck phlegmone – status after drainage
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Staphylococcus aureus, respectively  [6]. In our opin-
ion, it is difficult to identify causative bacteria species, 
and the primary source of infection is determined by 
microbiological examination. Another very interest-
ing issue is the  influence of severe systemic diseases 
as a predisposing factor of deep neck infections. Two 
of  our patients suffered from uncontrolled diabetes. 
Uncontrolled diabetes can be treated as a predispos-
ing factor for severe fascial space infections. Accord-
ing to Hasegawa et al., oral disorders can develop 
deep neck infection independently of  the  presence 
of  diabetes mellitus, in contrast to other causes. On 
the  other hand, the  presence of  diabetes mellitus 
is associated with deep neck infection, aggravat-
ing parotitis, and the extensive spread of  inflamma-
tion [7]. Diabetic patients tend to have complications, 
tracheostomy, or intubation more frequently as well 
as a hospital stay of longer duration. In our opinion, 
deep neck abscesses in compromised patients could 
be an  indication for referral to hospital. Lack of  ap-
propriate treatment and collaboration with diabetic 
patients increase the  risk of  severe systemic compli-
cation and infection. The  elimination of  all active 
and potential sources of infection, both odontogenic  
and non-odontogenic, is very important in com-
promised patients and decreases the  potential risk 
of  severe complications. The  most common organ-
ism in diabetic patients is Klebsiella pneumoniae [8, 9]. 
Older age and underlying systemic diseases increase 
the mortality in cases of deep neck infections [9]. In-
fections due to Streptococcus milleri group (SMG), espe-
cially Streptococcus anginosus, tend to form abscesses 
independently of  diabetes mellitus  [10]. Infections 
with Streptococcus anginosus are an important predis-
posing factor of deep neck infections such as parapha-
ryngeal and retropharyngeal abscesses. These species 
of bacteria show drug resistance to some sorts of an-
tibiotics and their infections should be treated surgi-
cally [10]. Surgical drainage is the therapy of choice. 
Early surgical drainage remains the  main method 
of  treating deep neck abscesses. Therapeutic needle 
aspiration and conservative medical treatment are ef-
fective in selective cases, such as those with minimal 
abscess formation [10, 11]. In our cases, endoscopic as-
piration was the most effective method in well local-
ised, less severe abscesses. Adequate drainage with ac-
companying antimicrobial therapy and hydration are 
the cornerstones of management. Catheter or needle 
drainage of  these abscesses may provide an  alterna-
tive to open procedures and are the drainage meth-
ods of choice for peritonsillar abscesses. However, in 
selected cases, medical therapy alone, especially in 
children, can resolve parapharyngeal and hypopha-
ryngeal abscesses [2]. We applied cephalosporins and 
metronidazole or cephalosporins, metronidazole, and 
gentamicin. Our recommended scheme of empirical 
antibiotics included cefuroxime (1.5 g i.v. three times 

daily) with metronidazole (0.5 g i.v. three times daily) 
or cefuroxime and metronidazole with gentamycin 
(0.08 g i.v. two times daily). In one case we applied 
ceftazidime (2 g i.v. once daily). Our course of antibi-
otics was effective and it limited the progression and 
spread of  infection. Unidentified causative bacteria 
species require empirical antibacterial therapy with 
the use of two or three different antibiotics to widen 
its antibacterial action and its effectiveness.

Conclusions

Deep neck abscesses require comprehensive ex-
amination to detect odontogenic and non-odonto-
genic causes of  infection. Non-odontogenic infec-
tions present a different microbiological and clinical 
picture. Computed tomography is the  most recom-
mended diagnostic method to detect infection and 
monitor its progression and treatment. Diabetes mel-
litus, especially when uncontrolled, is an important 
predisposing factor of  deep neck abscesses. Micro-
biology and clinical manifestation of deep neck ab-
scesses in diabetic patients differs compared to non-
diabetic patients. The choice of surgical approaches 
depends on the  location of  the abscess and its pro-
gression. Empirical antibiotic therapy provides addi-
tional medical support and complements the surgi-
cal treatment. 
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