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Abstract

Öz

Objective: Deep neck infections (DNI) are infections that occur in potential cavities surrounded by the cervical fascia located on the neck. DNI is
rarerly seen in childhood but carries a risk of serious morbidity and mortality. In treatment modalities, antibiotics can be used with or without
surgery. In this study, we aimed to investigate children and adolescent
cases with DNI and to compare patients who underwent surgery with
those who did not.

Giriş: Derin boyun enfeksiyonları (DBE), boyunda yer alan servikal fasya
ile çevrili potansiyel boşluklarda gelişen, çocuklarda nadir görülen fakat
ciddi mortalite ve morbidite riski taşıyan enfeksiyonlardır. Tedavide yalnız antibiyotik tedavisi veya antibiyotik ile cerrahi tedavi birlikte uygulanır. Bu çalışmada DBE tanılı çocuk olgularda cerrahi uygulanan hastalar
ile cerrahi uygulanmayan hastalar karşılaştırıldı ve cerrahi açısından risk
faktörleri araştırıldı.

Material and Methods: Data of the cases with DNI, who were diagnosed
between 2014-2019 years, were collected from the medical records retrospectively.

Gereç ve Yöntemler: Çalışmamızda 2014-2019 yılları arasında DBE tanılı
olguların dosyaları geriye dönük olarak değerlendirildi.

Results: A total of 22 cases [12 girls (54.5%)] diagnosed with DNI were
included into the study. Median age of the patients was 2.66 years (0.2911 years). The most common complaint was neck swelling (86.4%) and
fever (68.2%). On physical examination, limitation in neck movement
(50%) and cervical lymphadenopathy (40.9%) were the most frequent
findings. The majority of DNI were located in the parapharyngeal area.
Surgical intervention was applied to 31.8% of the cases, with a median of
six days after antibiotic treatment. All patients who underwent surgery
had retropharyngeal abscess. The frequency of surgical intervention was
found to be increased in cases with DNI diagnosed at a younger age or
with a large size of abscess.
Conclusion: Patients with DNI should be followed closely for surgical intervention after antibiotic treatment is initiated. The risk of surgical intervention was increased especially in cases of young age, or who had retropharyngeal abscess or a large size of abscess. It was found that late application
of surgical treatment did not increase complication, morbidity or mortality,
but prolonged the hospital stay.
Keywords: Deep neck infection, children, retropharyngeal abscess, parapharyngeal abscess

Bulgular: Derin boyun enfeksiyonu tanılı 12’si kız (%54.5) olmak üzere
toplam 22 olgu çalışmaya dahil edildi. Hastaların ortanca yaşı 2.66 yıl
(0.29-11 yıl) idi. En sık başvuru yakınması boyunda şişlik (%86.4) ve ateşti
(%68.2). Fizik muayenede en sık boyunda hareket kısıtlılığı (%50), servikal lenfadenopati (%40.9) görüldü. DBE’li çocuklarda en sık yerleşim yeri
parafaringeal alan idi. Cerrahi girişim, antibiyotik tedavisinden ortanca
altı gün sonra, olguların %31.8’ine uygulandı. Cerrahi girişim uygulanan
tüm hastalar retrofaringeal apseye sahipti. Küçük yaşlarda veya apse boyutu büyük olan DBE tanılı olgularda cerrahi girişim sıklığı artmış olarak
bulundu.
Sonuç: DBE tanılı olgular antibiyotik tedavisi başlandıktan sonra cerrahi
girişim açısından yakın takip edilmelidir. Özellikle küçük yaş, retrofaringeal apse veya apse boyutu büyük olan olgularda cerrahi girişim riski
artmıştır. Cerrahi tedavinin geç dönemde uygulanması komplikasyon,
morbidite ve mortaliteyi arttırmamakta, ancak hastanede yatış süresini
uzatmaktadır.
Anahtar Kelimeler: Derin boyun enfeksiyonu; çocuk; retrofaringeal
apse; parafaringeal apse
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Introduction
Deep neck infections (DNI) are characterized by cellulite-phlegmon infections in the potential spaces of soft tissues surrounded by the cervical fascia of the neck and result
in abscess formation. These are rarely seen infections in children with serious morbidity and mortality risk. DNI may cause
life-threatening complications expanding to adjacent vital
structures with late diagnosis and insufficient treatment (1). Its
incidence is not fully known; however, recent studies have reported an increase in its prevalence (2,3). This increase makes
us consider that there are still problems related to diagnosis
and treatment. Yet, there are studies reporting a decrease in
incidence with wider use of antibiotics (4). When DNI is considered with history and physical examination, the abscess
can be detected by neck computed tomography (CT). While
early incision and drainage were recommended for treatment
in the past, it has been shown in recent years that successful
treatment is provided with intravenous antibiotics. In the pediatric age group, it has been demonstrated that there is no
difference in complication rates between early surgical drainage and late surgery (5). Therefore, following patients with a
48-hour antibiotic treatment has been recommended before
considering surgical drainage in recent years (5).
This study aimed to put forth the demographic characteristics, clinical findings, markers guiding diagnosis and effective treatment modalities in child cases diagnosed with DNI,
and risk factors in terms of surgery were investigated comparing surgical and non-surgical patients.

Materials and Methods
In our study, the files of cases diagnosed with DNI between
2014 and 2019 were retrospectively reviewed. DNI diagnosis
was made based on clinical symptoms, physical examination
findings, neck contrast CT, magnetic resonance (MR) imagings
results and growth in culture (6). A total of 22 cases, 12 girls
and 10 boys aged under 18 years, were enrolled to the study.
Cases with trauma, neck surgery or those developing DNI after
foreign object and cases older than 18 years were excluded
from the study.
Presenting complaints, physical examination findings,
laboratory results, radiological findings, and surgical interventions were evaluated from patient files. During hospital
admission, complete blood count, C-reactive protein (CRP),
throat culture, blood culture, and blood biochemistry (serum
transaminase, renal function tests and serum electrolytes)
were tested in all cases. Abscess samples of all cases undergoing surgical procedure were added to the aerobe and anaerobe culture medium. Laboratory reference values for leucocyte count and CRP were 4.000-11.000/mm3 and <5 mg/L,
respectively.
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Contrast neck CT and MR were performed on patients
considered to have DNI. Intravenous antibiotic treatment was
initiated on patients admitted to hospital. Non-responsiveness to treatment was assessed when the symptoms did not
regress and clinical recovery was not seen within the 24-48
hours of medical treatment. The patients were followed for
complications, relapse and recurrence.
SPSS 24.0 statistical package was used for statistical analyses while evaluating the findings obtained. Descriptive statistics were given as number and percentage for categorical variables and as median value (min-max) for numerical variables.
Pearson Chi-square test and Fisher’s Exact test were used in
the comparison of categorical variables, and Mann-Whitney
U test was used in the comparison of parameters. Statistical
significance was set at p< 0.05.

Results
A total of 22 cases diagnosed with DNI, including 12 girls
(54.5%) were followed for 5 years. Median age of the patients
was 2.66 years (0.29-11 years). The most common presenting complaints were swelling of the neck (86.4%) and fever
(68.2%). Limitation of movement (50%) and cervical lymphadenopathy (40.9%) were seen most commonly on physical
examination. Winter and fall months were the most frequent
time of presentation. Leukocytosis was present in all but one
case. Median leucocyte count was 21.200/mm3 (6.500-51.100/
mm3) and neutrophil counts was 13.650/mm3 (3.200-39.700/
mm3). CRP level was 11.8 (1.5-38) times more the normal upper limit. Leucocyte and neutrophil counts and CRP elevation
were found similar between surgical and non-surgical groups
(Table 1). Streptococcus pyogenes growth was determined in
the throat culture of one case (diagnosed with parapharyngeal abscess), and no growth was detected in the blood cultures of any case.
Contrast neck CT and MR were performed on 17 and 4
cases respectively. Neck CT of one case could not be reached
since it was taken in another center. Radiological investigation
revealed abscess in 16 (72.7%) and suppurative lymphadenitis,
phlegmon and inflammation in soft tissue in 6 (27.3%) cases.
DNI was detected most frequently in the parapharyngeal region (54.6%, n= 12). Retropharyngeal region, parapharyngeal
and retropharyngeal region and parapharyngeal and peritonsillar region were involved concomitantly in five (22.7%),
three (13.7%) and one (4.5%) patient respectively. Peritonsillar
abscess was present in only one case (4.5%). All patients were
started on antibiotic, analgesic-antipyretic and hydration
upon admission. Ampicillin-sulbactam and clindamycin were
administered to 11 patients (50%), and ceftriaxone and clindamycin were started on 11 patients (50%). Median length of
hospital stay and intravenous treatment duration of the cases
were 14 days (7-44 days).
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Table 1. Comparison of the surgical and non-surgical patients’ demographic characteristics, presenting symptoms, clinical findings, laboratory
findings and infection location sites
Non-surgical Group (n= 15)

Surgical Group (n= 7)

p

4.5 (1-11)

1 (0.29-6.17)

0.007

Sex, female (%)

8 (53.3)

4 (57.1)

0.867

Swelling of the neck (%)

13 (86.7)

6 (85.7)

1.000

Fever (%)

10 (66.7)

5 (71.4)

0.823

Neck pain (%)

2 (13.3)

0

-

Difficulty to swallow (%)

3 (20)

0

-

Sore throat (%)

1 (6.6)

0

-

Limitation of neck movements (%)

8 (53.3)

3 (42.9)

0.647

Age, year (range)

Repression of teh uvula and tonsil (%)

2 (13.3)

0

-

Torticollis (%)

2 (13.3)

0

-

Trismus (%)

2 (13.3)

0

-

Lymphadenopathy (%)

7 (46.7)

2 (28.6)

0.421

10 (7-16)

30 (10-44)

0.005

Leucocyte mm /L

19.000 (6.500-43.200)

21.300 (15.000-51.100)

0.378

Neutrophil mm3/L

14.300 (3.200-38.700)

11.700 (5.600-39.700)

0.972

Length of hospital stay, day
3

C-reactive protein elevation (times the normal upper limit)

12.6 (2-38)

10 (1.5-20)

0.437

Parapharyngeal region (%)

12 (54.5)

-

-

Retropharyngeal region (%)

-

5 (22.7)

-

Peritonsillar region (%)

1 (4.5)

-

-

Parapharyngeal + retropharyngeal region (%)

1 (4.5)

2 (9)

-

Parapharyngeal + peritonsillar region (%)

1 (4.5)

-

-

Data were given as n (5) for categorical variables and as median values (min-max) for numerical variables.

Fifteen cases recovered with only medical treatment
(68.2%). Surgical intervention was performed in five cases
whose symptoms did not show any remission within 24-48
hours of medical treatment and swelling on the neck grew
bigger and in two cases in whom abscesses were detected in multiple regions (31.8%) (5 retropharyngeal abscess, 2
retropharyngeal-parapharyngeal abscess). Abscess culture
was sent from all cases to whom surgical intervention was
performed, and Staphylococcus aureus resistant to methicillin (MRSA) and susceptible to methicillin was detected in
one patient each. The treatment of the case with MRSA was
changed to vancomycin. Surgical intervention was performed
on the patients median 6 days (2-18 days) after the start of
intravenous antibiotic treatment. Antibiotic treatment of 17
cases following discharge was continued with oral amoxycillin-clavulanate, and treatment duration was median 10 days
(7-20 days). Follow-up of the patients was uneventful with no
complications, relapse or recurrence.
Presenting complaints and clinical findings of the surgical and non-surgical groups were similar (p> 0.05) (Table 1).
The age of the cases receiving surgical intervention was significantly younger than those treated with only medical treat-

ment (p= 0.007) (Table 1). Length of hospital stay was found
significantly longer in the surgical group compared to the
non-surgical one (p= 0.005). Even though length of fever was
longer in patients requiring surgical procedure, a statistical
significance was not present (p= 0.095) (Table 1).

Discussion
The most common location was the parapharyngeal region in children with DNI in our study, and surgical intervention was performed on 31.8% of the patients. All patients undergoing surgical intervention had retropharyngeal abscess.
Although time of surgical intervention was late, none of the
patients had any complications or mortality. The age of the
patients undergoing surgical intervention was younger, their
abscess size was larger, and their length of hospital stay was
longer.
DNI are rarely seen infections in children that could cause
life-threatening complications. Its incidence is not fully
known; however, recent studies have reported an increase in
its prevalence (2,3). Yet, there are studies reporting a decrease
in incidence with wider use of antibiotics (4). They are referred
to as peritonsillar, retropharyngeal and parapharyngeal ab-
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scess according to their locations in the anatomical spaces of
the neck, and different results have been shown in the literature regarding their frequencies. While peritonsillar abscess is
seen more frequently in adolescents and older children, retropharyngeal abscess is more common in children aged younger than 5 years. Parapharyngeal abscesses can be seen at any
age (7). In a study investigating 117 children diagnosed with
DNI, peritonsillar infection (49%) followed by retropharyngeal infection (22%) has been reported most commonly, and
parapharyngeal abscess has been reported to be rare in children (8). Yang et al. (9) have reported that 44 (34%) of the 130
cases diagnosed with DNI were under the age of 18 and have
confirmed parapharyngeal abscess (40.9%) the most. Novis
et al. (10) determined peritonsillar abscess the most (69%) in
1483 pediatric cases between 2000 and 2009 and stated that
increase in patient numbers was seen as of 2000. In a study
from our country (11), parapharyngeal abscess (75%) has
been reported the most. In our study, parapharyngeal abscess
(54.6%) was detected the most, and wide distribution of the
age in our study was considered to have caused the difference
from other studies in the literature. It has been reported in the
USA and Europe that DNI prevalence increases in winter and
fall months (12,13). Similarly, the most frequent hospital presentation was in winter and fall months in our study.
History and physical examination findings are quite important in DNI diagnosis. It leads to symptoms like swelling
and pain in the neck, limitation of neck movements, fever,
difficulty to swallow and trismus. Limitation in neck movements is particularly important in differentiating it from cervical lymphadenopathy, which is open of the most common
causes of swelling of the neck (14,15). Côrte et al. (4) have confirmed the most common symptoms in their study including
156 children with DNI as fever (63.9%), odynophagia (50.6%),
swelling in the throat (46.1%) and limitation in neck movements (35%). In a study from our country, the most common
symptoms have been reported as fever (83%) and swelling of
the neck (67%) (11). In our study, similar to the literature data,
the most common symptoms were found as swelling of the
neck (86.4%), fever (68.2%) and limitation of neck movement
(31.8%).
DNI is mostly polymicrobial. The most commonly isolated
bacteria are Streptococcus pyogenes, S. aureus and Haemophilus
influenzae and anaerobic bacteria (Bacteroides spp., Provetella
spp., Fusobacterium spp., Peptostreptococcus spp.). Therefore,
the specimen taken should be added into both aerobe and
anaerobe culture media (16,17). In the literature, S. pyogenes,
S. aureus and anaerobe bacteria have been reported as the
most frequently growing agents in abscess cultures (18,19). In
a study conducted in 2017 (4), abscess culture was sent from
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87 pediatric cases, and growth was detected in 40 of them
(45.9%). The most frequently isolated pathogen was reported
as Streptococcus pyogenes. In our study, methicillin susceptible
S. aureus was grown in one case and MRSA in another out of
the abscess cultures sent from seven cases undergoing surgical intervention. Polymicrobial and anaerobe microorganisms
were not confirmed. It was considered that antibiotic use prior
to hospital admission affected the culture results.
Neck CT has an important role in DNI diagnosis. Neck CT
evaluated the size of the abscess, its location, its extension to
adjacent spaces, and its relation with vascular structures; however, CT findings may not always differentiate cellulite and inflammatory edema. It has been reported in the literature that
10-25% of the cases diagnosed with abscess through CT are
not surgically proven abscess. Therefore, the gold standard in
surgery is demonstrating pus presence with surgical exploration and the growth of the agent in culture (20-22). Apart from
CT, MR can also be used as imaging modality, and it is argued
that MR may replace CT in the near future. While it is an advantage that MR does not have a radiation risk and defines
the soft tissue better, its disadvantages include its cost, longer
duration and that it cannot be used in emergencies in younger children as they need sedation (4). Côrte et al. (4) have surgically confirmed DNI diagnosis in 63% of the cases (n= 87) who
were radiologically diagnosed with DBI; however, while CT has
detected abscess in 17.4% of the cases, it has not been confirmed surgically. In our study, imagings findings revealed abscess formation in 16 cases and lymphadenitis, phlegmon and
inflammation in soft tissue in 6 cases. Purulent content was
determined and abscess diagnosis was confirmed in 7 cases
detected having abscess by imaging modalities and having
undergone surgical intervention. The reason for obtaining
compatible imagings and surgical findings in these patients
may be related to late surgical intervention (median 6 days).
While early incision and drainage were recommended
for treatment in the past, treatment has been shown to be
successful with intravenous antibiotics in recent studies (5).
Therefore, following patients with a 24-48-hour antibiotic
treatment is recommended in cases that have an abscess localized in a single place and no respiratory problems prior to
surgical drainage (23-26). Systemic antibiotic treatment must
be started as soon as DNI diagnosis is made. There is no consensus on the empirical antibiotic choice in treatment, what to
do in case treatment fails and how to prevent complications.
Due to the fact that β-lactamase-producing organisms and S.
aureus and polymicrobial infections are common, single penicillin or ampicillin is insufficient. Empirical treatment should
be started against possible agents (S. pyogenes, S. aureus, anaerobes), and treatment should be adapted according to cul-
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ture results. Appropriate empirical antibiotic regimens include
second or third generation cephalosporin and clindamycin or
metronidazole, amoxycillin-clavulanate, ampicillin-sulbactam
and piperacillin-tazobactam (8,27). Clindamycin or vancomycin should be used according to the local resistance rates of S.
aureus and the clinical status of the patient (28). Similar to the
literature, empirical third generation cephalosporin or ampicillin-sulbactam and clindamycin treatment were started in all
cases in our study. The treatment was changed to vancomycin
in one patient since MRSA grew in culture.
Surgical intervention has been reported in the literature
at a rate of 25-87% (4,11). In our study, surgical intervention
was required in 31.8% (n= 7) of the cases, compatible with
the literature. There are various rates when the frequency of
surgical intervention is considered according to the location
of DNI (4,11). It has been shown in a study that surgical intervention was required in all retropharyngeal abscesses (4). Kim
et al. (29) have reported that the need for surgical treatment
increased in cases older than 7.5 years with peritonsillar abscesses. In our study, primary abscess site was the retropharyngeal region in cases undergoing surgical intervention, and
surgical intervention was performed in all abscesses of this
region except for one patient. Two cases with peritonsillar abscesses aged 4 and 7 were seen to have recovered with only
medical treatment.
In the pediatric age group, it has been demonstrated that
there is no difference in complication rates between early surgical drainage and late surgery (5). In a prospective study by
Cramer et al. (30) including 347 adult and 665 pediatric cases diagnosed with DNI, the authors have researched the relation between late surgery and mortality and morbidity risk
and concluded that mortality and morbidity rises in the adult
groups but not in the pediatric group. The reason for this condition has been considered to be due to different reasons of
abscess formation in adults and children. While it is argued in
adults that abscess formation is due to trauma or direct spread
of the infection from adjacent structures, it is considered that
suppurative changes in lymph nodes that occur after infections of the sinuses, adenoids, tonsils or the tympanum in
children. The clinical importance of this difference is that there
is a risk of fast spread of adult infections and that pediatric
infections are limited to the lymph node and its spread is prevented in the early phase (30). In our study, it was seen that
surgical intervention had been performed median 6 days after medical treatment. The reason for this condition was that
our center is a reference center for children with DNI and that
the seven cases having undergone surgical intervention had
received intravenous treatment in another center and then
referred to us in the late period for surgical drainage. The cas-
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es were operated on within the first 48 hours of being admitted to our center. Surgical intervention was performed late in
our cases independent of our doing, and this lateness did not
cause any complication, morbidity or mortality in any case.
In the literature, it has been argued if abscess size on CT
is a guide in terms of medical and surgical treatment, and its
relation with high complication risk has been discussed, but
no consensus has been reached. Côrte et al. (4) have reported
that 21 (13%) of the 156 children diagnosed with DNI recovered only with medical treatment, most of these cases were
under 10 years of age and had abscesses sized smaller than 2
cm. Cheng et al. (31) have shown in 178 pediatric cases diagnosed with DNI that high leucocyte count, abscess diameter
larger than 2.2 cm and young age (< 4.25 years) are associated with increased surgical intervention. Bolton et al. (32)
have reported that more attention should be paid in terms
of complication in children aged younger than 2 years with
high leucocyte count and DNI diagnosis. Wong et al. (33) have
demonstrated in 54 pediatric cases that surgery frequency is
higher in younger aged children with an abscess smaller then
2 cm compared to older children. Surgical treatment has been
reported to be required in 85% of children with abscess larger than 2.5 cm (33). In our study, while median abscess size
was 2 cm and age was 4.5 years in cases recovering with only
medical treatment, abscess size of those in whom surgical intervention was performed was 4 cm and they all aged 1 year.
It was seen, parallel to the literature, that surgical intervention
requirement increased in cases aged younger with abscesses
sized larger than 2 cm.
Treatment duration in DNI diagnosis changes according to
clinical response. It has been found in a study (4) that length of
hospital stay in the adolescent age group was median 3 days
(2-12 days) and median 6 days (2-27 days) in the younger age
group. Cramer et al. (30) have found that length of hospital
stay was longer in cases undergoing surgical intervention in
the pediatric age group compared to those without surgery.
In another study, a significant difference was not shown between medical treatment and surgical drainage in terms of
length of hospital stay (33). In our study, length of hospital
stay and intravenous treatment duration was median 14 days,
and this duration was found significantly higher in the group
undergoing surgery. According to the literature, it was considered that the longer length of hospital stay was due to late
surgical intervention.
Despite being rare, DNI can cause life-threatening complications spreading to adjacent spaces. It is aspired opening
to the trachea, and it may cause mediastinitis, empyema, aspiration pneumonia, pleural empyema, pericarditis, airway
obstruction, internal jugular vein thrombosis, carotid artery
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aneurism, erosion and rupture, and sepsis (6,12,28). Mortality
rate and relapse and recurrence rates have been reported as
1-8.7% and 5-10% respectively (12,13). Even though surgical
intervention was performed late in our study, no complication,
morbidity, mortality, relapse, and recurrence were observed.

Conclusion
The most common location in children with DNI in our
study was the parapharyngeal region, and 31.8% of our cases
underwent surgical intervention. All patients receiving surgical intervention had retropharyngeal abscess, and frequency
of surgical intervention was found higher in younger children
and in those with larger sized abscesses. It was detected that
patients with retropharyngeal abscess should be closely followed for surgical intervention after the start of antibiotic
treatment and that surgical intervention performed in the late
period did not increase complications, morbidity and mortality but prolonged the length of hospital stay.
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