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ABSTRACT

Deep neck space infection (DNSI) is a rare clinical entity in the paediatric age group. However, it can cause

significant morbidity and mortality in children. It has insidious presentations but can lead to a fatal and rapid

course, which warrants careful observation by the clinician. Common causes of DNSIs are odontogenic and

pharyngotonsillar infections. Children with DNSI may present with fever, neck swelling, and breathing diffi-

culty. The fatal complications of DNSI in children are airway obstruction, mediastinitis, internal jugular vein

thrombosis, pneumonia, and meningitis. The diagnosis of the DNSI is often challenging to the paediatrician

or otolaryngologist. The three important things for successful treatment of the DNSI are antibiotic therapy,

surgical drainage, and protection of the airway. Because of the complex anatomy of the neck, the airway

management and surgical treatment may be challenging. The aim of this review article is to describe details of

aetiopathology, clinical presentation, investigations, and current treatment.
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INTRODUCTION

Deep neck space infection (DNSI) is the infection of
the potential spaces and the fascial planes of the neck,
either with cellulitis or abscess formation [1]. DNSI is
an uncommon disease of the neck among children but
may lead to serious life-threatening situations such as
upper airway obstruction, thrombosis of the internal
jugular vein, and mediastinitis causing high morbidity
and mortality [2]. DNSIs are responsible for significant
morbidity in the paediatric age group and increase health
care expenditures. As per the location of the DNSI, this
disease may be classified as different subtypes such as ret-
ropharyngeal, parapharyngeal, and peritonsillar abscess
[3]. The diagnosis of DNSI is often delayed in children
because of the difficulties in physical examination and
poor verbal communication of the children [4]. The com-
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monest clinical presentations are fever and neck swelling
[4]. The exact location of the deep neck space infections
is well delineated by imaging such as contrast enhanced
computed tomography (CT) scan. The treatment includes
incision and drainage along with an appropriate antibiotic
as per culture sensitive report. There are very few reports
for DNSI in the paediatric age group in medical literature.
The aim of this review article is to discuss on the aetio-
pathology, bacteriology, clinical presentations, complica-
tions investigations, current treatment, and preventions
for DNSI in children.

METHODS OF LITERATURE SEARCH

Research articles regarding DNSI in the paediatric
age group were searched via a multiple approach. First,
we conducted an online search of the PubMed, Scopus,
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Google Scholar, and Medline databases with the follow-
ing words/phrases: deep neck space infections in paedi-
atric age, peritonsillar abscess, parapharyngeal abscess,
retropharyngeal abscess, aetiopathology, clinical presen-
tations, complications, investigations, current treatment
and preventions of the of deep neck space infections. The
abstracts of the published articles were identified by this
search method, and other articles were identified man-
ually from the citations. This review article reviews the
aetiopathology, clinical presentations, complications, di-
agnosis, current treatment and prevention of DNSI. This
review article presents a baseline from which further pro-
spective trials can be designed, and which may help as
a spur for further research in this clinical entity for which
few studies are performed.

AETIOPATHOLOGY

DNSIs are usually bacterial infections arising from
the upper aero-digestive tract and affecting the deep
neck spaces [5]. Common primary sources of infections
for DNSI are tooth, tonsils, salivary glands, and retained
foreign bodies (Table 1). DNSI usually occurrs after in-
fections such as dental caries, pharyngitis, tonsillitis, and
head and neck injuries. The most common source of
infection, especially in developing countries, is from an
infected tooth or supporting structures, known as odon-
togenic infections. Before the advent of the antibiotics,
peritonsillar space and tonsillar infections were common
sources of infections (in approximately 70% of cases of
DNSI), but currently the most common source is odonto-
genic [6]. Preceding upper airway infections, dental infec-
tions, and congenital lesions such as congenital cysts are
common causes for DNSIs [2]. Infections of the ear, nose,
and throat may spread to the deep neck spaces by direct
continuity or through lymphatic drainage to the lymph
nodes [7]. Younger children are prone to developing in-

TABLE 1. Aetiology of the deep neck space infection

Serial number Aetiology

Odontogenic

Upper airway infections

Peritonsillitis/peritonsillar abscess

Foreign body

Parotitis

Infected thyroglossal cyst

Surgery of the upper aerodigestive tract

Skin infections

O | 0| I Nt bW N |[=—=

Sialadenitis

_
o

Trauma/injury of the neck
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Tuberculosis

_
N

Idiopathic

fections in the retropharyngeal space because of the pres-
ence of the lymph nodes, which spontaneously regress af-
ter four to five years of the age [8]. The regression of these
neck nodes reduces the chance of the retropharyngeal
abscess as the age increases. The pathogenesis of DNSI in
children differs from those in the adult age group. Paedi-
atric DNSI is often caused by tonsillitis, pharyngitis, and
cervical lymphadenitis whereas in young adults, DNSI is
usually associated with odontogenic origin [9].

BACTERIOLOGY

DNSIs are usually polymicrobial in nature, which
includes aerobes, anaerobes, and microaerophilics.
The bacteria isolated from pus culture include group A
Streptococcus, Peptostreptococcus species, oropharyngeal
anaerobic bacteria, and Staphylococcus aureus [10]. Others
are Haemophilus influenzae and Klebsiella pneumoniae in
immunocompromised patients [11]. It is not always pos-
sible to obtain culture because the paediatric patients need
sedation and even require general anaesthesia for drain-
age of the pus and sent for culture sensitivity. One study
demonstrated a high risk for methicillin resistant Staphy-
lococcus aureus (MRSA) in paediatric patients younger
than two years and association between the MRSA and
mediastinitis [12]. Some studies showed that S. pyogenes
was the commonest pathogen in DNSIs [13, 14]. These
studies were associated with peritonsillar space as the
common site for DNSI and prone for S. pyogenes infection.
One study showing, pathogens of the DNSI of the children
under the age of 10 years was Staphylococcus aureus and
pathogens for DNSI of the children or young adult above
the age of 10 years showed also similar patterns [15]. As
per another study report, majority of the bacteria seems to
be aerobic S. viridans, Beta-haemolytic streptococci, Staphy-
lococcus, Klebsiella pneumoniae, anaerobic Bacteroides and
Peptostreptococcus [16].
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FIGURE 1. A 3-year-old child with DNSI present with swelling
of the neck
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ANATOMICAL PERSPECTIVE

The complex anatomical structures of the neck in
paediatric patients make the diagnosis difficult, and exact
localisation of the infections in the neck is also challeng-
ing. The deep neck spaces extend over the whole length
of the neck, which includes the retropharyngeal space,
pre-vertebral space, danger space, and the visceral vas-
cular space. The deep neck spaces present above the hy-
oid bone include submandibular space, parapharyngeal
space, peritonsillar space, and masticator space. The only
potential neck space situated below the hyoid bone is the
anterior visceral space, which is enclosed with middle
layer of the deep cervical fascia and contains the oesoph-
agus, trachea, and thyroid gland [17]. DNSI is classified
into retropharyngeal, parapharyngeal, parotid, subman-
dibular, and peritonsillar abscess. Accumulation of the
pus surrounding the palatine tonsils is called peritonsil-
lar abscess, whereas parapharyngeal abscess is confined
medially to the pharynx, posteriorly to the carotid sheath,
and laterally to the styloid process and styloid apparatus
muscles. The retropharyngeal abscess is usually confined
to the pharynx and cervical vertebra and may be confined
to the pharynx. Retropharyngeal abscess is confined to
the pharynx and cervical vertebra and rarely retropha-
ryngeal. A neck abscess located in more than one is called
mixed type DNSL

CLINICAL PRESENTATIONS

The clinical presentations of DNSIs are often variable
and illustrate difficulty for making the diagnosis on the
basis of the symptomatology. The clinical manifestations
of the DNSI depend on the basis of the neck spaces in-
volved. The onset of the DNSI is often insidious in on-
set. The clinical presentations include fever, pain, fatigue,
malaise, neck swelling (Fig. 1), odynophagia, trismus,
dysphonia, ear pain, and dyspnoea (Table 2). Patients
with DNSI may also present with cervical lymphade-
nopathy, limited neck movements, torticollis, tonsillitis,
and displacement of the tonsils. As respiratory distress or
stridor is rare; restricted neck movement in a paediatric
patient with fever and cervical lymphadenopathy are the
sentinel clinical picture for diagnosing DNSI. Although
airway symptoms are uncommon, their presence empha-
sises the morbidity of this infection [8]. The progressive
increase of pus formation in the neck space, e.g. retro-
pharyngeal space, is likely to result in narrowing of the
upper airway leading to stridor. Children under the age of
three years have a high chance of airway obstruction [18].
Hence, DNSI in the young children should be diagnosed
quickly and treated promptly. The diagnosis of the DNSI
may be delayed because of insidious symptoms and poor
verbal communication of paediatric patients, smaller size
of the oropharynx, and uncertain abscess presentation in
comparison to adults [19]. Clinical suspicions are often

TABLE 2. Clinical presentations in deep neck space infections

Symptoms Signs

Fever Cervical lymphadenopathy
Neck swelling Restricted neck movement
Neck pain Torticollis

Sore throat Tonsillitis
Odynophagia Tonsillar displacement
Dysphagia Drooling of saliva
Respiratory distress Stridor

critical because many deep neck infections are not so ev-
ident on inspection or palpation. The male predominance
for DNSIs has been seen in many studies, but the under-
lying explanations are unclear [20, 21].

INVESTIGATIONS

Radiological investigation like X-ray of the neck with
lateral view is helpful to evaluate the location for retro-
pharyngeal abscess (Fig. 2). This X-ray acts as screening
study; however, it does not differentiate between the ret-
ropharyngeal space cellulitis and abscess unless gas is

FIGURE 2. X-ray of the neck with lateral view of an 11-year-old boy
showing retropharyngeal abscess
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present. X-ray of the neck with lateral view is often taken
with adequate neck extension and during the time of the
inspiration phase of breathing. Because the proper ex-
tension of the neck while taking an X-ray is difficult for
children, computed tomography (CT) scan can be recom-
mended when neck abscess is suspected specifically in the
retropharyngeal abscess. Ultrasonography is also useful
to locate the site of the deep neck space infection. There
are few reports supporting for the use of ultrasonography
for diagnosis of neck abscess. One study reported that an
increase in distance between the internal carotid artery
and cervical vertebrae can be used as a criterion, but this
study included only five cases of retropharyngeal abscess
[22]. CT scan is a widely used modality of the imaging
for assessing the exact location of the DNSIs because it
is readily available and less expensive [23]. In the case
of the recurrence of DNSI, clinicians should think about
any underlying bronchogenic cyst. Prompt imaging like
CT scan of the neck is required to rule out such congeni-
tal lesions and is helpful for adequate treatment. CT scan
has the advantages of early and accurate diagnosis, which
help for quick planning of treatment and for safe and ap-
propriate drainage [24]. CT scan is an ideal investigation,
which is suggested for all patients showing the symptoms
and signs of DNSI for better diagnosis. The sensitivity
of CT scan for confirming the retropharyngeal abscess
is approximately 88-91% [25]. Blood culture and culture
sensitivity of the pus drained from the DNSI are helpful
to identify the bacteria and help to provide an appropriate
antibiotic for such an infection.

TREATMENT

Treatments of the DNSI include antibiotic therapy,
surgical intervention, and airway management. However,
the airway management is always in priority for children
with DNSI. A definitive airway must be established if
there is any airway compromise. The surgical interven-
tion may be via transoral or transcervical approach. Ear-
ly diagnosis and prompt treatment are important parts

TABLE 3. Complications found in deep neck space infections

Serial number Complications

Airway obstruction
Mediastinitis

Osteomyelitis

Pneumonia

Necrotising fasciitis

Internal jugular vein thrombosis

Sepsis

Disseminated intravascular coagulation (DIC)

O | N|oojUn| b |WwW( N (=

Meningitis
Death

_
o

of prevention of DNSI and its complications. Because
of the small anatomical space in the neck, paediatric
DNSI requires special skills in terms of the diagnosis and
treatment. Traditionally the treatment includes prompt
drainage of the abscess followed by the appropriate anti-
biotics. Conventional treatment of DNSI in the adult age
group includes antibiotic treatment and surgical drainage,
whereas in the paediatric age group the role of incision or
surgical drainage versus medical treatment is still debat-
able [26]. In DNSI, the antibiotic spectrum should cover
both Gram-positive and Gram-negative and both aerobic
and anaerobic bacteria. One study suggests amoxicillin
clavulanic acid alone or third-generation cephalosporins
either alone or in combination with metronidazole as the
first-line medication [2]. Some studies documented that
antibiotic treatment can useful alone if there is no evi-
dence of a compromised airway. Hence, early diagnosis
and prompt treatment are essential for preventing the
complications of the DNSI. All paediatric patients with
DNSI should be immediately started with an empirical
intravenous antibiotic, which should be changed later
as per culture and sensitivity report. Before the culture
and sensitivity report, the initial desirable antibiotics
should be broad spectrum because these infections are
polymicrobial in nature. There should be coverage for
Gram-negative bacteria in the case of immunocompro-
mised paediatric patients. Clindamycin is the choice of
drug as an empirical antibiotic by many clinicians [27],
but some clinicians do not recommend it because of the
resistance of Streptococci (up to 17%) to this antibiotic
[28]. The antibiotic treatment should be adjusted as per
culture and sensitivity report of the pus derived from the
DNSI [29]. Because younger children with DNSI have
a high chance of airway obstruction, they urgently re-
quire diagnosis and prompt treatment [18]. Managing
airway obstruction is often challenging in this situation.
Children can be prepared by a paediatric anaesthetist
for intubation while awake even in an emergent situ-
ation. Adequate topicalisation in cooperative children
can prevent laryngospasm and acute airway loss, which
may necessitate emergency tracheostomy. Then further
treatment of surgical drainage is performed. Surgical
drainage is considered as primary treatment of this type
of young children. However, recently many centres have
documented successful non-surgical treatment in a few
selected cases. However, the risk factors associated with
a transcervical surgical approach for treating paediatric
DNSI are unknown. Tracheostomy should be done if
airway protection is required [30]. Surgical drainage is
the standard method of the treatment in cases of DNSI.
The duration of the antibiotic therapy is based on the gen-
eral condition of the child and wound status, e.g. presence
of slough, granulation tissue, or presence of indurations.
Mediastinitis with abscess may need thoracic drainage.
As was the case in one study, the period of hospital stay
for the children receiving abscess drainage was seen to
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be approximately 22% longer than that of the children
receiving medical treatment alone [31]. However, another
study showed that the duration of the hospital stay was
longer in children taking IV antibiotics in comparison to
children with surgical drainage, although the outcomes
were not statistically significant [32].

COMPLICATIONS

Despite widespread use of antibiotics, several life-
threatening and undesirable complications of DNSI are
seen in clinical practice (Table 3). Potentially life-threat-
ening complications are seen in 10% to 20% of DNSI
cases [33]. Infections of the deep neck spaces such as
parapharyngeal abscess are common but dangerous in
the paediatric age group. They can lead to local, regional,
and systemic complications like airway obstruction, me-
diastinitis, and paraspinal abscess, which may in turn lead
to paralysis, jugular vein thrombophlebitis, sepsis, cranial
nerve dysfunction, meningitis, cervical osteomyelitis, and
death [34]. Other fatal complications in DNSI, although
uncommon, include disseminated intra-vascular coagula-
tion, respiratory distress, pleuropulmonary suppuration,
and haematogenous dissemination to distant body parts
[35]. Upper airway obstruction may require emergency
tracheostomy (Fig. 3). DNSI-related mortality depends
on the progression of the complications. If necrotising
mediastinitis occurs, the mortality rate is approximately
20% to 40% [36]. Children with extended neck space in-
fections such as retropharyngeal space abscess and Lud-
wig’s angina present with frequent complications [37].

PREVENTION

DNSI of paediatric patients is often challenging for
otolaryngologists and paediatricians. It should be man-
aged on an emergency basis. Lack of proper nutrition,
poor oral hygiene, habit of tobacco chewing, smoking —
either active or passive, betel nut chewing, habit of eating
chocolate by children, and the high prevalence of dental
diseases in developing countries lead to vulnerability for
DNSI [38]. Hence, prevention of DNSI can be helped by
providing health awareness in the community towards
raising oral and dental hygiene and encouraging regular
dental check-ups for children. It is also vital to provide
special attention to children with immunocompromised
diseases that may progress into life-threatening compli-
cations.

CONCLUSIONS

Infections of the deep neck spaces often present
a true challenge to paediatricians and otolaryngologists.
Although the use of broad-spectrum antibiotics in rou-
tine clinical practice reduced their incidence, DNSI is
still a relevant health problem in the paediatric age group.

FIGURE 3. A 2-year-old child who underwent tracheostomy for stri-
dor due to DNSI (Ludwig’s angina)

Deep neck infections in the paediatric age group can be
managed successfully with help of the medical treatment
and surgical intervention if diagnosed early. Fatal and
emergency situations have been less commonly encoun-
tered in recent years because of the post-antibiotic era.
However, paediatricians and otolaryngologists must be
careful to handle such infections and should not under-
estimate their potential fatal outcome.
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