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Pediatric deep neck infections: efficacy of conservative
treatment versus immediate surgical intervention
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Abstract

Objective: The objective of this study was to review the management
of deep neck space infections in pediatric patients and to evaluate the
efficacy of intravenous antibiotic treatment alone before surgical
drainage, and also to point out the indications for the drainage.

Methods: We reviewed sixty pediatric cases who were treated in our
clinic because of deep neck space infections. The details of demograph-
ic data, medical history, initial complaints and physical examination,
radiological examination, microbiology and laboratory results (C-reac-
tive protein level and leukocyte count), treatment modality and follow-
up findings were collected. The bacteriological results, management,
complications, follow-up data and outcomes were also noted. A basic
treatment algorithm for the management of the pediatric deep neck
space infections was constituted.

Results: In 47 (78.3%) of the children, infection did not require any sur-
gical intervention or puncture — in other words, needle aspiration — and
it was successfully treated with antibiotic therapy alone. Fifty-six patients
(93 %) were initially treated with sulbactam-ampicillin.

Conclusion: We advise surgical drainage in cases of fluctuating large
abscesses and infections without clinical improvement despite antibiotic
treatment, and in complicated or life-threatening cases such as retropha-
ryngeal abscess and mediastinitis. An otolaryngologist should be patient
before any surgical intervention.

Keywords: Deep neck infection, children, antibiotic treatment, sur-
gery.

Deep neck space infection in the pediatric age group is a
common and morbidity-causing disease. These infections
may involve the parapharyngeal, submandibular, and
retropharyngeal spaces. Symptoms may differ from mild
fever to life-threatening airway obstructions. Occasionally,

Ozet: Pediyatrik derin boyun enfeksiyonlar:: Acil cerrahi
girisime karsilik konservatif tedavinin etkinligi

Amag: Bu calismanin amaci pediyatrik hastalarda derin boyun enfek-
siyonlarmin yonetimini gézden gecirmek, cerrahi drenajdan 6nce yal-
nizca intravendz antibiyotik tedavisinin etkinligini degerlendirmek ve
drenaj endikasyonlarina dikkati cekmekti.

Yontem: Klinigimizde derin boyun enfeksiyonu nedeniyle tedavi
edilmis 60 pediyatrik olguyu gézden gecirdik. Demografik veriler,
ubbi 6ykii, baslangi¢ yakinmalari ve fizik muayene, radyolojik incele-
me, mikrobiyoloji ve laboratuvar sonuglar1 (C-reaktif protein diizeyi
ve 16kosit sayimi), tedavi yontemi ve izlem bulgularinin ayrintilar
toplandi. Bakteriyolojik sonuglar, tedavi komplikasyonlari, takip veri-
leri ve sonuglar da kaydedildi. Pediyatrik derin boyun enfeksiyonlart
icin bir temel tedavi algoritmasi olusturuldu.

Bulgular: Cocuklarin 47’sinde (%78.3) enfeksiyon cerrahi girisim ve-
ya ponksiyon, bagka bir deyisle igne aspirasyonu gerektirmemis yal-
nizca antibiyotiklerle basarili bir sekilde tedavi edilmislerdi. Elli altt
hasta (%93) baslangicta sulbaktam-ampisilinle tedavi edilmisti.

Sonug: Fluktuasyon veren biiyiik apselerde ve antibiyotik tedavisine
ragmen klinik iyilesme olmayanlarda, retrofarengeal apse ve medias-
tinit benzeri komplike ve yasami tehdit edici olgularda cerrahi drena-
j1 6nermekteyiz. Bir KBB uzmani herhangi bir cerrahi girisimden 6n-
ce sabirli olmalidir.

Anahtar sézciikler: Derin boyun enfeksiyonu, ¢ocuklar, antibiyotik
tedavisi, cerrahi.

patients present with fever, neck mass, sore throat, and lim-
ited neck movements."”

The most common pathogens are S. aureus, including
the methicillin-resistant Staphylococcus anrens (MRSA) sub-
type, Group A beta-hemolytic Streptococcus, and anaer-
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obes, often as a polymicrobial flora.” For diagnosis, cultures
and antibiograms must be taken to identify the microorgan-
ism and the appropriate antibiotic therapy. Ultrasonography
(USG) is a useful diagnostic technique in case of a liquefac-
tive abscess. In deeply situated infections and complicated
patients, computerized tomography (CT) is advised."”

Treatment options are intravenous (IV) antibiotics
alone, or with surgical drainage if necessary. Despite the
numerous studies, there is a lack of consensus about the
treatment algorithm."” Early surgical drainage versus
conservative medical treatment as the primary treatment
modality is a subject of ongoing debate.

Our objective was to review the management of deep
neck abscesses in pediatric patients and to evaluate the
efficacy of IV antibiotic treatment before considering sur-
gical drainage, and also to point out the indications for the
drainage.

Materials and Methods

Institutional ethics committee approval was obtained with a
number of GO 14/278. All the procedures followed were in
accordance with the ethical standards of Helsinki Declaration
of 1964, as revised in 2000.

A retrospective chart review of children diagnosed with
deep neck infection in Otolaryngology Department of
Faculty of Medicine at Hacettepe University between
January 2010 and December 2014 was performed. Patients
from 0-16 years of age were included in the study. The
diagnosis of deep neck infection was based on clinical fea-
tures, radiological investigation (ultrasonography or com-
puterized tomography), surgical and microbiological find-
ings. Children who had neck swelling due to malignant dis-
eases, tuberculosis, chronic granulomatous infections or
immune deficiency were excluded. The details of demo-
graphic data, medical history, initial complaints and physi-
cal examination, radiological examination, microbiology
and laboratory results (C-reactive protein level and leuko-
cyte count), treatment modality and follow-up findings
were collected. The bacteriological results, management,
complications, follow-up data, and outcomes were also
noted.

The microbiological investigation was done via aerobic
and anaerobic pus culture which was taken from the fluctu-
ating abscesses. Specimens are placed onto blood agar in the
microbiology laboratory. Culture and puncture were not
performed if the patient has no fluctuating lesion.

Results

A total of 60 cases that met the criteria were identified.
The mean age of the patients was 5 years, ranging from 10
days to 16 years.

Initial complaints were reviewed. Among 60 patients, 55
(91.6%) were admitted with neck swelling. Other initial
symptoms were presented as restricted neck movements in
two children and dysphagia in three children. Fifty-three
children (88.3%) had a fever (above 37.5°C) initially.
Additional signs and symptoms were sore throat (12
patients), dental abscess (2 patients) and tachypnea (1
patient). The most common symptoms upon admission are
shown in Table 1.

Laboratory results were reviewed. All children were
tested for C-reactive protein (CRP) and complete blood
count. Twenty-two of them (36.6%) had elevated CRP
levels. Leukocyte counts were ranged from 2300 to 23,900
microliter. Fifty-seven patients (95%) had elevated leuko-
cyte counts (above 10,000 microliter).

All patients underwent radiological investigations.
Ultrasonography was preferred in 54 non-complicated chil-
dren who had no evidence of prominent complicated and
fluctuating neck mass. USG was the most commonly pre-
ferred radiologic study for 90%, because there was no evi-
dence of complication. In five children, CT scan was
required as the initial radiological assessment. These
patients were thought to have complicated deep neck space
infections such as retropharyngeal or parapharyngeal space
involvements. Magnetic resonance imaging (MRI) was used
in only one child who had mediastinitis. Ultrasonographic
measurement of the abscess, if any, was performed and the
patients who had an abscess =3 cm in diameter were evalu-
ated and followed up for possible puncture or drainage.

In 47 (78.3%) of the children, infection did not require
any surgical intervention or puncture and it was success-

Table 1. Most common symptoms upon admission day.

Symptom Number of cases (%)
Neck mass 55 (91.6)

Fever 53 (88.3)

Sore throat 12 (20)

Dental abscess 2(33)
Tachypnea 1(1.6)

Limited neck motion 2 (3.3)
Dysphagia 3 (5.0
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fully treated with antibiotic therapy alone. Thirteen of the
patients (21.7%) required puncture or drainage. In 8 of
those 13 children, puncture was performed and the pus
was aspired. Nine of the cases required minimal incision
and drainage upon admission because of large fluctuating
abscess. One patient was complicated with mediastinitis
and had a huge fluctuating abscess on the neck. She was
treated with immediate surgical drainage and intravenous
antibiotics for three weeks and healed without any prob-
lem. After discharge from the hospital, oral antibiotics
(amoxicillin clavulanate) were prescribed to all of the
patients for 10 days and they were recalled for a control
examination. Surgical complications such as neurovascular
injury or extensive scar formation were not observed in the
study group. Mean duration of hospital stay was 8 days,
ranging from 1 to 21 days. Mean hospitalization period in
the surgically drained group was 12 days, slightly longer
than the non-drained group, with 10 days.

Cultures from the abscess were taken in 13 patients who
required puncture or drainage. The most common microor-
ganism isolated in the cultures was S. aureus in 9 patients.
Other microorganisms were S. epidermidis in 2 patients,
Streptococcus agalactia and Bacteroides fragilis each in 1 patient.
Microorganisms isolated by drainage are shown in Table 2.
None of the patients were immunocompromised.

The most commonly used antibiotic regime was a 40
mg/kg/day sulbactam+ampicillin (SAM) combination divid-
ed into 4 doses. Fifty-six patients (93 %) were initially treat-
ed with SAM. Vancomycin in 3 patients and ceftriaxone in
1 patient were the antibiotherapies of choice because of the
complicated clinical course. The mean duration of antibio-
therapy was 8.07 days. For 4 patients, ornidazole was added
to SAM because of their underlying odontogenic infections
and the increased possibility of polymicrobial flora with
anaerobic microorganisms. Clindamycin was added in 3
cases who had anaerobic microorganisms, proven by cul-
ture. The patient treated with ceftriaxone had previously
received unsuccessful amoxicillin + clavulanic acid treat-
ments and the patients treated with vancomycin had histo-

Table 2.  Most commonly isolated microorganisms.

Microorganism Number of patients (%)

Staphlococcus aureus 9(69.2)
Staphylococcus epidermidis 2 (15.4)
Streptococcus agalactia 1(7.7)
Bacteroides fragilis 1(7.7)

ry of hospitalization at a hospital known for MRSA colo-
nization. This is mostly because patients referred to our
clinic had been already received antibiotics before bacterial
culture. Antibiotics were adjusted according to culture
results and susceptibility results. Antibiotic regimens were
ordered according to the consultation of pediatric infectious
diseases department.

Discussion

Deep neck space infections (DNSIs) are infections in the
potential spaces and fascial planes of the neck, which could
be related to lymphadenitis, cellulitis, necrotic node or
abscess. DNSIs are common diseases in childhood.
Infections of the ears, nose, throat, and teeth can produce
DNSI by lymphatic drainage or direct spread.”

The disease often presents with upper respiratory tract
symptoms, fever, neck pain, swelling of the cervical lymph
nodes, neck mass, dysphagia, odynophagia, torticollis, trismus
and limitadons of neck movements. Neurologic symptoms
may arise if cranial nerves or sympathetic chain are involved.”
Among our 40 patients, 87.5% presented with neck mass and
fever as the most frequently encountered symptoms on
admission day. Complications of deep space neck infections
include airway obstruction, jugular vein thrombosis, medias-
tinitis, and carotid rupture.” Life-threatening complications
such as airway obstruction and dissemination of infection to
potentially dangerous spaces like the mediastinum can devel-
op in hours. A rapidly progressive course with fatal outcome
may be seen, especially in infants and immunocompromised
patients.”” Children with congenital immune deficiencies or
oncologic patients under chemotherapy may develop compli-
cations very rapidly and dramatically. One of our patients pre-
sented with a mediastinal involvement of a huge fluctuating
neck abscess that needed immediate surgical drainage and IV
antibiotics in order to save her life.

A wide spectrum of pathogens is involved in deep neck
infections. The most common pathogens are S. aureus,
incuding MRSA, beta hemolytic streptococcus, Group A
Streptococcus and anaerobes. The increasing isolation of
community-acquired MRSA in pediatric head and neck
abscesses has been a major focus of the current literature.”
In our study, the most commonly isolated pathogen in the
pus culture was S. aures in 9 patients (69.2%). Because of
different causative microorganisms often found as polymi-
crobial floras, broad spectrum parenteral antibiotics are
advocated for DNSIs.

In the present study, it should also be noted that a
majority of the cases (78.3%) received empirical antibiotic
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treatments because it is not possible to take cultures unless
there is a fluctuant collection to be punctured, and early
recognition and treatment prevent DNSIs from forming
abscesses. For the rest of the cases, antibiotic treatments
had been started empirically before the culture results
became available, and were tailored if necessary.

Rozovsky et al. stated that ultrasonography is sufficient
to provide information about the nature, size and extent of
inflammatory neck masses."” Meyer et al. suggest CT upon
presentation in all patients with deep neck abscesses.""

In our study, 54 patients (90%) were evaluated by ultra-
sonography. In 6 patients, cross-sectional studies like CT or
MRI were required. Although CT is accurate in differential
diagnosis of cellulitis, phlegmon or abscess, radiation expo-
sure and possible sedation or anesthesia requirements must
be considered. Ultrasonography is useful as an initial imag-
ing modality, especially for the identification of abscesses. It
evaluates whether the abscess is liquefied enough to be
drained and may also be used in ultrasonography-assisted
drainage procedures. However, in deeply situated infections
which may not be visible by ultrasonography, CT or MRI
may be required.

Abscesses within the lymph nodes are formed by lique-
factive necrosis, a process that may require a long time if
the infection is left untreated. Some clinicians advocate
initial antibiotic therapy, especially for patients with early
admissions to hospital."*"’ They suggest surgical interven-
tion in case of a failure of improvement. They state that an
initial trial of IV antibiotics may reduce the need for sur-
gical intervention, which has potential complications. The
urgency of the surgical drainage for children is not clearly
stated in the current literature. The study of Cramer et al.
found that delay in surgical drainage was significantly
associated with greater morbidity and mortality in adults,
whereas in children they found no difference between the
early and late drainage groups."” Bolton et al. examined
130 patients in their clinic and point out the requirement
of surgical drainage if the diameter of the abscess is more
than 2 cm. They also showed the efficacy of antimicrobial
therapy alone."” Our institutional experience and clinical
practice is also similar. Puncture/drainage was performed
to the patients who had =3 cm fluctuating abscess and
majority of the cases were treated solely antibiotics.

Some researchers also claim that medical treatment
alone is not enough to entirely cure deep neck abscesses
and consider surgical drainage as the gold standard."™""
On the other hand, the morbidity of surgery (such as the
need for anesthesia, scar formation and complications)

should be taken into account. Advantages of initial medical
treatment include avoidance of iatrogenic injury to great
vessels or cranial nerves. Treatment algorithm for pedi-
atric DNSI is summarized in Fig. 1.

Main limitations of this study are its retrospective
design, small sample size, and lack of pus staining prior to
antibiotherapy. Thus, a properly-designed prospective
study should be performed to identify the results of success-
ful non-operative management.

Otolaryngologists must be aware of such infections,
microbiology of this disease and should not underestimate
the potential risks of any surgical intervention especially in
pediatric population. This study confirms that the medical
treatment with appropriate doses of intravenous antibi-
otics could be a tolerable and safe option for the treatment
of patients with uncomplicated small deep neck space
infections.

Initial Assesment

e Airway compromise?

e Septic appearance?

e Complication?

e Comorbidities/ immune status?
Evaluate these conditions promptly

Achieve airway/Manage any possible complication/
Hold consultation(s) if required

Investigation

Laboratory: Complete blood count, biochemistry, CRP,

In case of drainage/puncture; ELISA and coagulation screen
Radiology: USG +/- CT (any possible complication and airway

compromise) MRI if there is evident complication such as
mediastinitis and venous thrombosis

Microbiology: Pus culture and staining if there is any aspirated pus.
Management

Hospitalization
Empirical treatment with beta lactam antibiotics such as
sulbactam-ampicilline/amoxicilline clavulanate/ cephalosporins
Puncture/drainage: Abscess =3 cm

¢ No clinical improvement despite of antibiotherapy more

than 48 hours.

e Clinical evidence of complications.

e Airway compromise because of large abscess formation.
Consultation of pediatric infectious disease department

Obtain culture results and change antibiotic regimen if indicated
(any possible anaerobes or beta lactam resistant agents)

Fig. 1. Management algorithm for pediatric deep neck space infections.
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Conclusion

In conclusion, most children with uncomplicated DSNIs
can be successfully managed medically and initial surgery
is not obligatory. In order to have surgical access to the
deep neck spaces, the superficial tissues must be crossed
with the risk of injury to the neurovascular structures in
the neck. Fluctuating abscesses larger than 3 mm should
be drained and pus culture should be obtained for the
diagnosis of causative microorganism.

Conflict of Interest: No conflicts declared.
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