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Objectives. Deep neck infections (DNIs) can cause life-threatening complications, and prompt diagnosis and management
are necessary. Kawasaki disease (KD) may be accompanied by deep neck inflammation; making it difficult to distin-
guish from DNIs. This study was performed to evaluate clinical features and outcomes of children with parapharyn-

geal and retropharyngeal inflammation.

Methods. Medical records of the children diagnosed with parapharyngeal and retropharyngeal cellulitis or abscess using
cervical computed tomography (CT) between 2013 and 2017 were retrospectively reviewed.

Results. A total of 47 children were diagnosed with parapharyngeal and retropharyngeal inflammation. Eleven (23.4%) of
them were eventually diagnosed with KD, and 36 (76.6%) were diagnosed with DNIs. There were no significantly
different clinical and laboratory characteristics on admission between children diagnosed with KD and DNIs; howev-
er, significantly more children with KD were febrile for =3 days after admission compared to those with DNIs
(P=0.009). Deep neck abscesses on CT were observed in 16 children with DNIs (44.4%) and in no child with KD
(P=0.009). Among the 36 children with DNIs, 30 (83.3%) were cured with antibiotic therapy only.

Conclusion. A quarter of children presenting with deep neck inflammation were diagnosed with KD. KD should be consid-
ered in children showing deep neck inflammation unresponsive to empirical antibiotic therapy after 3 days, especially
in those presenting with deep neck cellulitis rather than deep neck abscess.
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INTRODUCTION

Deep neck infections (DNIs) occur in potential deep neck spaces
formed by deep cervical fascia including parapharyngeal, retro-
pharyngeal, peritonsillar, submandibular, parotid, buccal, and
carotid spaces [1]. DNIs can result in life-threatening complica-
tions, including airway obstruction and those caused by local
dissemination: mediastinitis, necrotizing fasciitis, aspiration
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pneumonia, jugular vein thrombophlebitis and distant embo-
lism, carotid artery aneurysm and rupture, and cranial nerve
palsies [1]. Therefore, prompt diagnosis and treatment are neces-
sary. Traditionally, surgical incision and drainage (I&D) was the
mainstay of treatment for DNIs [1,2]; however, surgical and an-
esthetic procedures may cause adverse events, and surgical ap-
proaches in infections of parapharyngeal and retropharyngeal
spaces are more difficult to perform than in other deep neck
spaces.

Kawasaki disease (KD), the most common cause of acquired
heart disease in children in developed countries, is a systemic
vasculitis diagnosed based on clinical manifestations including
fever lasting for =5 days and four of five clinical findings: ex-
tremity changes, rash, conjunctivitis, oral changes, and cervical
lymphadenopathy (LAP) [3]. Because the incidence of KD is
higher in East Asian children than in Western children [3], KD
should be considered for the differential diagnosis in East Asian
children with prolonged fever. However, KD can manifest as
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only fever and cervical LAP or accompanying retropharyngeal
inflammation [4-8]. Although infectious cervical LAP and DNI
should be excluded in these patients due to their different treat-
ment strategies, comparative studies between children with KD
and accompanying retropharyngeal inflammation and those
with DNIs are rare [4-6], compared to studies comparing chil-
dren with KD and accompanying cervical LAP and those with
infectious cervical LAP [7-11].

At our hospital, we experienced several children who initially
presented with DNIs and were eventually diagnosed with KD.
This study was performed to evaluate clinical features and out-
comes of Korean children initially diagnosed with parapharyn-
geal and retropharyngeal inflammation (cellulitis and abscess)
using a neck computed tomography (CT).

MATERIALS AND METHODS

Subject

Children in whom a neck CT was performed for suspicious DNI
were recruited from among children admitted to the Depart-
ment of Pediatrics, Seoul St. Mary’s Hospital, Seoul, Korea be-
tween January 2013 and December 2017. Children with celluli-
tis or abscess in the parapharyngeal or retropharyngeal space
based on neck CT findings were included in the present study.
Immunocompromised children, traumatized children, and those
with cervical structural anomalies were excluded. Children with
a neck CT showing peritonsillar abscess, superficial cellulitis, or
superficial lymph node abscess without accompanying parapha-
ryngeal or retropharyngeal inflammation were also excluded.
This study was approved by the Institutional Review Board of
Seoul St. Mary’s Hospital with a waiver of acquiring informed
consent (IRB No. KC18RESI0760).

Data collection

Medical records of the enrolled children were retrospectively re-
viewed. Demographic data, including sex and age, were collect-
ed. Clinical data, including final diagnosis at hospital discharge,
fever duration before and after admission, accompanying symp-
toms and head and neck examination findings on admission,
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= A quarter of children presenting with deep neck inflammation
were eventually diagnosed with Kawasaki disease.

= Significantly more children with Kawasaki disease were febrile
for =3 days after admission compared to those with deep
neck infections (P=0.009).

= Deep neck abscesses were observed in 44.4% of children with
deep neck infections and in no child with Kawasaki disease
(P=0.009).

and treatment modality were investigated. White blood cell
count, hemoglobin level, platelet count, erythrocyte sedimenta-
tion rate, C-reactive protein (CRP) and lactate dehydrogenase
levels, and aspartate transaminase (AST) and alanine transami-
nase (ALT) levels were collected. The location (parapharyngeal
or retropharyngeal space) and type (cellulitis or abscess) of deep
neck inflammation were confirmed based on neck CT findings.
Cellulitis was defined as the presence of non-enhancing hy-
podense lesions in the parapharyngeal or retropharyngeal space,
and abscess was defined as the presence of a hypodense lesion
with complete rim enhancement.

Statistical analysis

The enrolled children were divided into two groups based on fi-
nal diagnosis at hospital discharge: DNI and KD groups. Demo-
graphic, clinical, and laboratory data were compared between
established groups. Categorical and continuous factors were
compared using Fisher’s exact and Mann-Whitney tests, respec-
tively. The SPSS ver. 21.0 (IBM Corp., Armonk, NY, USA) was
used for statistical analyses, and statistical significance was de-
fined as P<0.05.

RESULTS

Neck CTs were performed in 96 children during the study peri-
od. Among them, 47 children were enrolled in the present study;
excluding 49 children without definite parapharyngeal or retro-
pharyngeal inflammation on CT.The median age of the enrolled
children was 4 years (range, 0 to 11 years), and 30 (63.8%) of
them were males. Deep neck abscess and cellulitis were identi-
fied based on CT findings in 16 (34.0%) and 40 (85.1%) chil-
dren, respectively. Nine children (19.1%) had both a deep neck
abscess and cellulitis (Table 1). Four (25.0%) of the 16 children
with a deep neck abscess had concurrent parapharyngeal and
retropharyngeal abscesses. Nine (22.5%) of 40 children with
retropharyngeal cellulitis and one (6.3%) of 16 children with
parapharyngeal or retropharyngeal abscess had an accompany-
ing peritonsillar abscess. Superficial lymph node abscess was
seen in two (5.0%) of 40 children with retropharyngeal cellulitis.

Comparison between the DNI and KD groups
The final diagnosis was KD in 11 children (23.4%) and DNI in
36 children (76.6%). The children diagnosed with KD com-

Table 1. Type and location of deep neck inflammation

Factor Number
Parapharyngeal abscess+retropharyngeal abscess 4
Parapharyngeal abscess+retropharyngeal cellulitis 9
Retropharyngeal abscess 3
Parapharyngeal cellulitis+retropharyngeal cellulitis ®

Retropharyngeal cellulitis 26




plained of fever lasting for a median of 2 days (range, 0 to 5
days) on admission, and fever continued for a median of 4 days
(range, 2 to 6 days) after admission. Clinical manifestations ful-
filling KD diagnostic criteria developed within a median of 6
days (range, 4 to 9 days) of fever in all children with KD. Sex,
age, symptoms, and laboratory results on admission were not
significantly different between the DNI and KD groups (Table 2).
On physical examination, cervical LAP was found in more chil-

Table 2. Comparison between children in the DNI and KD groups
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dren in the KD group than those in the DNI group (100.0% vs.
66.7%, P=0.044). Although the fever duration on admission
was not significantly different between the two groups, the fever
duration after admission was significantly longer in the KD
group than in the DNI group; significantly more children in the
KD group experienced fever lasting =3 days after admission
compared to those in the DNI group (P=0.009). Neck CT re-
vealed a deep neck abscess in 44.4% of children in the DNI

Factor DNI group (n=36) KD group (n=11) P-value
Male sex 21(58.3) 9(81.8) 0.282
Age (yr) 4(0-11) 4(0-6) 0.683
Symptom
Fever 32(88.9) 11(100.0) 0.560
Cough 9(25.0) 2(18.2) 1.000
Rhinorrhea 10 (27.8) 2(18.2) 0.703
Sputum 4(11.1) 1(9.1) 1.000
Sore throat 15 (41.7) 3(27.3) 0.492
Neck pain 16 (44.4) 4(36.4) 0.737
Limited neck motion 17 (47.2) 5 (45.5) 1.000
Trismus 3(8.3) 1(9.1) 1.000
Dysphagia 9(25.0) 1(9.1) 0.413
Sign
Pharyngeal injection 15 (41.7) 5(45.5) 1.000
Tonsillar injection 10 (27.8) 5(45.5) 0.292
Palpable cervical lymphadenopathy 24 (66.7) 11 (100.0) 0.044
Tonsillar deviation 2(5.6) 0 1.000
Fever duration (day)
Before admission 2(0-5 2(0-5) 0.719
After admission 2 (0~ 4 (2-6) <0.001
As a whole 5(0-7 6(3-9) <0.001
Fever duration after admission (day) 0.009
<3 27 (75.0) 3(27.3)
>3 9 (25.0) 8(72.7
Computed tomography finding 0.009
Cellulitis 29 (80.6) 11(100.0)
Parapharyngeal cellulitis 4(11.1) 1(9.1)
Retropharyngeal cellulitis 29 (80.6) 11(100.0)
Abscess 16 (44.4) 0
Parapharyngeal abscess 13(36.1) 0
Retropharyngeal abscess 7(19.4) 0
White blood cell count (cells/mm?®) 16,940 (5,850-42,530) 15,680 (4,590-22,750) 0.123
Absolute neutrophil count 12,504 (410-36,236) 12,632 (193-19,929) 0.511
Absolute monocyte count 1,323 (501-3,252) 1,067 (409-2,078) 0.236
Hemoglobin (g/dL) 11.8(10.4-14.1) 11.8(10.8-12.5) 0.326
Platelet count (cells/mm?®) 342, 500 (179,000-619,000) 308,000 (188,000-594,000) 0.302
Aspartate transaminase (IU/L) 26 (16-52) 26 (23-80) 0.190
Alanine transaminase (IU/L) 4 (7-46) 13 (9-69) 0.543
Lactate dehydrogenase (IU/L)? 538 (369-793) 538 (448-877) 0.576
Erythrocyte sedimentation rate (mm/hr) 60 (2-120) 67 (14-105) 0.979
C-reactive protein (mg/dL) 9.68 (0.02-21.76) 9.73(0.82-19.88) 0.445

Values are presented as number (%) or median (range).
DNI, deep neck infection; KD, Kawasaki disease.
@0ne child in the DNI group was not tested for lactate dehydrogenase.
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Fig. 1. Neck computed tomography findings of the enrolled children. (A, B) Retropharyngeal cellulitis (arrowheads) in children with Kawasaki
disease. (C, D) Retropharyngeal cellulitis (arrowheads) in children with deep neck infection. (E, F) Retropharyngeal abscess with rim enhance-
ment (arrowheads) in children with deep neck infection. (G, H) Parapharyngeal abscess with rim enhancement (arrowheads) in children with
deep neck infection.

group and no child in the KD group (P=0.009) (Fig. 1). Among
31 children with deep neck cellulitis without abscess, 11
(35.5%) experienced fever lasting =3 days, and eight (72.7%)
of them were finally diagnosed with KD (Fig. 1).

Treatment and outcomes of the DNI group

Thirty (83.3%) of the 36 children with DNI were cured with
antibiotic therapy alone. The combination of intravenous amoxi-
cillin/clavulanate and clindamycin was the most frequently ad-
ministered empirical antibiotic regimen (36.1%) (Table 3). Seven
children (19.4%) empirically received second- or third-genera-
tion cephalosporin and clindamycin combination therapy, and
therefore, clindamycin was empirically administered to 55.6%
of the DNI group (Table 3). Eight (22.2%) and six (16.7%) chil-
dren empirically received amoxicillin/clavulanate and a second-
or third-generation cephalosporin, respectively. The remaining
two children (5.6 %) empirically received amoxicillin/clavulanate,
cefotaxime and clindamycin combination therapy. Glycopeptides
were not administered at all. Although fever duration after em-
pirical antibiotic therapy was not significantly different according
to empirical antibiotic agents, six (75.0%) of the eight children
receiving empirical amoxicillin/clavulanate and five (83.3%) of
six children receiving empirical second- or third-generation ceph-

Table 3. Empirical antibiotics administered to children with deep
neck infection

Antibiotics No. (%)

B-Lactam agent and clindamycin combination 22 (61.1)

Amoxicillin/clavulanate+clindamycin 13(36.1)

2nd or 3rd generation cephalosporin+clindamycin 7(19.4)
2(

9
Amoxicillin/clavulanate+3rd generation 5.6)
cephalosporin+clindamycin

B-Lactam agent 14 (38.9)
Amoxicillin/clavulanate 8(22.2)
2nd or 3rd generation cephalosporin 6(16.7)

alosporin eventually received clindamycin add-on therapy based
on clinical response.

Six children (16.7%) in the DNI group underwent surgical in-
tervention: aspiration in two children and I&D in four children.
Surgical intervention was performed to treat deep neck abscess
in three (50.0%) children; whereas, the remaining three children
(50.0%) underwent surgical treatment for accompanying peri-
tonsillar or superficial lymph node abscess. Aspiration for para-
pharyngeal and retropharyngeal abscesses was performed in
one child due to prolonged fever until the 6th day of admission,
and I&Ds were performed for a retropharyngeal abscess in one



child due to respiratory distress that developed after admission
and a parapharyngeal abscess in another child due to an unde-
fined cause based on the attending physician’s decision. The lon-
gest diameters of abscesses in the three children who underwent
surgical intervention were 8.0 mm, 30.7 mm, and 41.0 mm, re-
spectively. The median of longest abscess diameter in the 13
children not undergoing surgical intervention was 22.0 mm
(range, 10 to 40 mm). Among the three patients who underwent
surgical treatment despite a diagnosis of deep neck cellulitis, as-
piration was performed for a peritonsillar abscess in one child
due to respiratory distress on admission, and 1&Ds were per-
formed for superficial lymph node abscesses in the remaining
two children due to impending rupture.

Treatment and outcomes of the KD group

All of the 11 children diagnosed with KD received intravenous
immunoglobulin (IVIG, 2 g/kg). One of them received a second
dose of IVIG therapy due to relapsing fever 3 days after the first
dose. Their fever disappeared within 24 hours and 3 days after
IVIG administration in six (54.5%) and the remaining five chil-
dren (45.5%), respectively. Coronary complications on echocar-
diography were identified in two (18.2%) of the KD patients
initially, which resolved after 2 months of aspirin therapy in one
and leaved coronary aneurysm in the other patient.

DISCUSSION

In the present study, a quarter of children initially diagnosed
with DNIs based on neck CT findings were eventually diag-
nosed with KD. Deep neck abscesses were observed more fre-
quently in children with DNIs than in those with KD; however,
the fever duration after admission was significantly longer in
children with KD than in those with DNIs.

Retropharyngeal inflammation was observed in 3.6% of pa-
tients with KD [4]; however, the exact incidence of retropharyn-
geal inflammation in patients with KD has not been defined be-
cause cervical imaging studies are not a routine examination for
diagnosing KD. Because the incidence of KD is higher in East
Asian children including Koreans than in Western children [3,12]
and KD can accompany deep neck inflammation [4-6], clini-
cians should be suspicious for KD in East Asia children present-
ing with fever and cervical LAP with accompanying symptoms
and signs of DNI, such as neck pain and swelling, odynophagia,
dysphagia, trismus, neck mass, and limited neck motion [1].
Early differentiation between KD with deep neck inflammation
and DNI should be necessary for an appropriate treatment. In
previous studies, children with KD who initially presented with
only fever and cervical LAP showed high CRP, AST, and ALT
levels and higher frequency of retropharyngeal inflammation on
neck CT compared to children with infectious cervical LAP [7-
11]. Most of clinical and laboratory findings were not signifi-
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cantly different between children with KD and those with retro-
pharyngeal infection, with the exception of a higher frequency
of neck pain and dysphagia in children with retropharyngeal in-
fection compared to those with KD [4]. The present study
showed no significant differences in clinical and laboratory fac-
tors on admission between children with KD and those with
DNI. However, after admission, fever subsided within 3 days of
antibiotic therapy in most children with DNI, while fever per
sisted for 3 days or longer in most children with KD despite an-
tibiotic therapy. In a previous report, fever lasted longer after
admission in children with KD presenting with only fever and
cervical LAP than in those with infectious cervical LAP [7]. In
addition to persistent fever, clinical features further suggesting
KD developed within 5 to 7 days of hospitalization in almost all
patients who were eventually diagnosed with KD both in previ-
ous reports and the present study [4,5,7,9,13]. Neck CT re-
vealed an abscess in none of the children with KD in the present
study, and previous studies also reported cellulitis rather than
abscess in most children diagnosed with KD [5,7,8]. Therefore,
KD should be considered when fever persists for more than 3
days despite antibiotic therapy in children with CT-identified
deep neck cellulitis. These children should be closely monitored
for additional manifestations of KD.

Traditionally, surgical intervention was the mainstay of treat-
ment for DNIs [2,14]. However, parapharyngeal and retropha-
ryngeal spaces are more difficult to access surgically than other
deep neck spaces, such as the peritonsillar and submandibular
spaces, and adverse events arising from surgical and anesthetic
procedures should be considered. Many researchers have re-
ported successful antibiotic therapy without surgical interven-
tion in children with DNIs [15-21]. Surgical intervention was
performed in 16.7% of children with DNIs in the present study;
8.3% when three children undergoing surgical intervention for
accompanying peritonsillar and superficial lymph node abscess-
es were excluded. In the present study, children with DNIs be-
came afebrile after a median of 2 days of antibiotic therapy;
leaving 8.3% of children febrile after 4 days of antibiotic thera-
py. Children with KD, who never need surgical intervention,
showed clinical features fulfilling KD diagnostic criteria after a
median of 3 days of hospitalization. Therefore, empirical antibi-
otic therapy for 3 to 4 days after admission rather than early
surgical intervention can be appropriate in children with deep
neck inflammation. Surgical intervention can be considered in
children with fever persisting after 3 days of antibiotic therapy
after KD has been excluded if they do not present with life-
threatening complications including respiratory distress.

The present study has some limitations including biases aris-
ing from its retrospective design. First, the number of enrolled
children was small. We excluded children with inflammation of
superficial lymph nodes, and peritonsillar, submandibular, and
parotid spaces because the decision to proceed with surgical in-
tervention can be made more easily in these patients compared
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to those with parapharyngeal and retropharyngeal inflamma-
tion. Second, the DNI group may have included patients with
cervical LAP not caused by infection because a specimen to
identify infectious microorganisms was not collected from most
of the enrolled children. However, the favorable outcomes of
enrolled children after antibiotic therapy suggest infectious
causes.

In conclusion, a portion of Korean children presenting with
deep neck inflammation were eventually diagnosed with KD.
Therefore, KD should be considered in children showing deep
neck inflammation unresponsive to empirical antibiotic therapy
after 3 days, especially in children presenting with deep neck
cellulitis rather than deep neck abscess.
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