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Factors associated with poor prognosis in deep neck

infections

Derin boyun enfeksiyonlarinda kotu prognoz ile iliskili faktorler
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ABSTRACT

Deep neck infections still remain one of the important causes of
morbidity, although their prevalence has been diminished with
modern antimicrobal therapy. The target of the retrospective is
to demonstrate our experience in the treatment of serious cases
of deep neck infections (phlegmons) and to identify the predic-
tors of a possibly poor outcome. This retrospective study comp-
rised 44 patients with neck phlegmons, who were treated at the
ENT Clinic, during 2000-2016. The study included the etiology,
predisposing factors, causative microbiological organisms, and
the clinical outcomes associated with the mortality. During in-
vestigated time period, 44 patients with deep neck infections
(phlegmons) were noted. The median age of the patients was
45.9 years (range, 14-81), and study population included 26 ma-
les (59%). The median hospital stay was 22.5 days (from 3-80
days). Staphylococcus aureus was the most commonly isolated
bacteria. Death was noted in 10 patients (22.7%). Timely diagno-
sis together with aggresive surgical treatment and appropriate
antibacterial therapy were the key to sucess in the treatment of
the patients with deep neck infections. The factors associated
with poor prognosis in our patients included tonsillar disease, di-
abetes mellitus, mediastinitis, age above 65 years.
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Modern antimikrobiyal tedavilerin gelismesi ile derin boyun en-
feksiyonlarinin gériilme sikliginin azalmasina karsin derin boyun
enfeksiyonlari halen morbiditenin 6nemli nedenlerinden biridir.
Bu retrospektif calisma, ciddi derin boyun enfeksiyonlu vakalarda
(flegmonlar) uyguladigimiz tedavi deneyimlerimizi géstermekte
ve olasi kétii prognostik faktérleri tanimlamayi hedeflemektedir.
Calismaya 2000-2016 yillari arasinda KBB kliniginde tedavi edilen
44 boyun flegmonlu hasta dahil edilmistir. Calismada etiyolojik
faktérler, predispozan faktérler, enfeksiyona neden olan mikro-
biyolojik ajan ve mortalite ile iliskili klinik bulgular incelenmistir.
incelenen siire araliginda 44 derin boyun enfeksiyonlu (flegmon)
olgu gériilmistir. Hastalarin ortalama yasinin 45.9 (14-81 yas
araliginda) ve 26’sinin erkek (%59) oldugu saptandi. Hastalarin
ortalama hastanede kalis siiresinin 22.5 giin (3-80 giin arasi)
olarak saptandi. En ¢ok izole edilen bakterinin S. Aureus oldugu
saptandi. Takip siiresince 10 hasta yasamini kaybetti (%22,7).
Derin boyun enfeksiyonlarinda basarili bir tedavinin ana nokta-
lari; dogru zamanda tani koymak, uygun antibakteriyel tedavi ile
birlikte agresif cerrahi tedavidir. Hastalarimizda kétii prognoz ile
iliskili olan faktérlerin tonsiller tutulum, diyabetes mellitus ve 65
yas lzerinde olmak oldugu gérilmistiir.

Anahtar kelimeler: Derin boyun enfeksiyonu, prognostik faktor,
kétii prognoz

INTRODUCTION

Deep neck infection (phlegmons) presents a serious
condition which can end lethally. It demonstrates a
challenging problem because of its complex anatomy,
deep location, deep access, and communication with
vital structures.

Neck phlegmon remain a significant cause of morbi-
dity, although their prevalence has been diminished

with modern antimicrobal therapy. Neck phlegmons
of dental and adenotonsillar origin are the most com-
mon ones but they may also arise from several other
foci of head and neck?.

Early stage of the disease looks like abscess and cel-
[ulitis. This benign image is the most important rea-
son behind late diagnosis. But, cellulitis can be a very
dangerous disease because of its tendency to spread
the infection through blood or lymph and deeper pe-
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netration into the structure causing severe forms of
necrotizing fasciitis®. It is of great significance to find
out on time the unfavorable progression of the dise-
ase and the propagation of the infection into other
regions of the neck and the mediastinum. It is of spe-
cial threat to the development of cervical necrotizing
fascitis. In the discimination of the necrotising from
non-necrotising type of the soft tissue infection is of
big help to use the laboratory risk indicator for necro-
tizing fasciitis score (LRNEC), created by Wong et al.*.

Aim of this paper: to identify the predictors of poor
outcome of the deep neck infection (phlegmons).

MATERIAL and METHODS

This retrospective study comprised 44 patients with
neck phlegmons who were treated in the Ear-Nose-
Throat Clinic, University Clinical Center of Tuzla, Bos-
nia and Herzegovina, between January 2000 and
December 2016. The study included the etiology,
predisposing factors, causative microbiological orga-
nisms, and the clinical outcomes associated with the
mortality.

We used Laboratory Risk Indicator for Necrotizing
Fasciitis score (LRINEC), a tool for distinguishing nec-
rotizing fasciitis from other soft tissue infections,
according to Wong®*. They compared a set of labo-
ratory variables between patients with and without
necrotizing soft tissue infection (NSTI) and identified
6 independent variables (C-reactive protein, WBC
count, levels of hemoglobin, sodium, creatinine, and
glucose).

Fisher’s Exact Chi-Square Test was used for the sta-
tistical analysis. QuickCalcs Scientific Software was
used to process data. Values of p <0.05 were taken
as statistically significant.

RESULTS
During the study period, 44 patients with deep neck

infections (phlegmons) were noted (26 males, 18 fe-
males, mean age 45.9 years, range 14 to 81). The me-

dian hospital stay was 22.5 days (3 to 80 days).

Before hospitalization, all patients were treated with
antibiotics in general practice. During the admission
to the clinic, the patients had sore throat or toothac-
he, and diffuse swelling of the neck. Twenty -five pati-
ents were afebrile, 12 patients were febrile (37-38°C).
Hypoalbuminemia was noted in 21 cases (47.7%). All
patients underwent surgical procedure under gene-
ral anesthesia. Cervical exploration and cervical me-
diastinotomy were performed within 24 hours after
admission. All patients had undergone tracheotomy.
The patients were fed through the nasogastric tube.
Ten patients (22.7%) had mediastinitis, and two of
them had difuse form of mediastinitis. Dressings of
the wounds were performed on a daily basis in gene-
ral anesthesia until the improvement of local and ge-
neral symptoms of the inflammation. Death was no-
ted in 10 patients (22.7%), with a median age of 60.1
years (range, 26-78). In 8 (80%) patients older than 65
years 5 (50%)cases of mediastinitis were detected.

Antibiotic therapy was the treatment used in all ca-
ses. The most commonly used initial antibacterial
therapy was a combination of 3 antibiotics (Crysta-
cillin amp. 6x4 mil. i.u, Garamycin amp. 2x120 or 80
mg, Metronizol amp. 3x500 mg). The therapy was la-
ter adjusted according to microbiological findings.

Pus was collected for culture during the surgical pro-
cedure. Bacteria were discovered in specimens taken
during the incision in 26 (59.1%) of patients. Diffe-
rent bacteria were isolated including Pseudomonas,
Peptostreptococcus sp, Streptococcus sp, MRSA,
Klebsiella pneumoniae, Escherichia coli, Proteus mi-
rabillis, Enterobacter.

To determine the differences in etiologies and co-
morbidities among patients, Fisher’s Exact chi-Square
Test was used. Based on the p value, it was observed
that in the surviving patients and patients with lethal
outcomes there was a statistically significant diffe-
rence in the occurrence of diabetes mellitus (<0.001)
and the total number of patients without comorbi-
dity (<0.001) (Table 1).
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Table 1. Etiology and comorbidity patients (pts) with neck phlegmons (44).

Surviving pts

Surviving pts

(34) (34)
Disease N % N % p
Tonsillar disease 17 50.0 7 70.0 0.306
Other 17 50.0 3 30.0
Caries dentes 13 38.2 1 10.0 0.132
Other 21 61.8 9 90.0
Foreign body of esophagus 0 0.0 1 10.0 0.227
Etiology Other 34 100.0 9 90.0
Epiglottitis 0 0.0 1 10.0 0.227
Other 34 100.0 9 90.0
Unknown 4 11.8 0 0.0 0.559
Other 30 88.2 0 0.0
DM 6 17.7 7 70.0 <0.001*
Other 28 82.3 3 30.0
HTA 4 11.8 2 20.0 0.606
Other 30 88.2 8 80.0
DM+HTA 0 0.0 1 10.0 0.227
Other 34 100.0 9 90.0
Comorbidity Lymphoma 1 2.9 0 0.0 1.000
Other 33 97.1 10 100.0
Hypothireosis 1 2.9 0 0.0 1.000
Other 33 97.1 10 100.0
Chronic renal failure 0 0.0 1 10.0 0.227
Other 34 100.0 9 90.0
Atrial fibrillation+DM 0 0.0 1 10.0 0.227
Other 34 100.0 9 90.0
Without comorbidity Other 23 67.6 1 10.0 <0.001*
11 32.4 9 90.0

DM-Diabetes mellitus; HTA-Hypertensio arterialis; Fisher’s Exact Chi-Square Test (p value)

* Highly significant
DISCUSSION

Deep neck abscesses and phlegmons are relatively
rare inflammations requiring urgent treatment, be-
cause of the involvement of vital neck structures
and communications between deep neck space and
mediastinum. In our retrospective study we showed
44 patients with serious cases of deep neck infection
(phlegmons) within a 16-year period. The infections
have been seen more often in males (59%), which is
compatible with previously published works®”.

The median age of our patients was 45.9 years which
was compatible with previously published works. In
the literature studies mostly individuals aged 36-57

years were affected by the disease®°.

In our patients the etiologies of neck flegmons
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were most commonly tonsillar disease 24 (54.5%),
and dental caries 14 (31.8%). Deep neck infections
of unknown primary origin were noted in 4 (9.1%)
patients. Sakagushi et al.}, Wang et al.’, Lee et al.*
reported a significant proportion of deep neck infec-
tions of unknown primary origin in 16-39% of the-
ir patients. Up to 70% of DNI cases corresponded
to pharyngotonsillar infections in the pre-antibiotic
era. However, there has been an important decline
of its incidence in recent times, as shown by lots of
studies®*®. According to Lorenzini et al.** and Zhang
et al.™® the main reasons for the DNI are odontogenic
infections and trauma. Although tonsilar disease are
very common in childhood, in our study we have not
recorded a neck flegmon in children. This is the result
of good antibiotic therapy of infections and good tre-
atment of childhood comorbidities.
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Osborn et al.’® reported the most frequent comor-
bidities found in the patients with DNI as diabetes
mellitus, chronic hepatitis, renal insufficiency and
immunodepression. The most frequent comorbidi-
ties in our study are encountered in patients with
diabetes mellitus (25%), and mortality rate of 50%.
More than half ( 54.5%) of the patients were without
comorbidity, that is compatible with results obtained
by other authors, who reported a major incidence of
diabetes among the diseases associated with pati-
ents with DNI as well.

The DNIs are generally polymicrobial. In our study
the most frequent bacteria found in all patients were
Staphylococcus aureus in 9 (20.5%), and Acinetobac-
ter spp. in 5 (11.4%) patients. In patients with mor-
tal outcomes Staphylococcus aureus (n=1 :10%), and
Acinetobacter spp. (n=1;10%) were detected and in
4 (40%) microbiological specimens were sterile. Par-
hiscer et al.®, Blomquist et al.'’, Sethi” published simi-
lar results. Authors published that the most frequent
bacteria were Streptococcus viridiana, and Staphylo-
coccus aureus. On the other hand, Roscoe et al.*® and
Caccamese at al.’® detected Streptococcus viridana,
Streptococcus milleri, Prevotella spp, Peptostrepto-
coccus spp and Klebsiella pneumoniae. The latter is
more common in diabetic patients.

In our patients we noted negative microbiologi-
cal findings in the wound in 40.9% of the patients
which is compatible with the study results reported
by Sethi’, Lin et al.?° about DNI, which noted nega-
tive (sterile) microbiological findings of the wound
site in 27-40% of their patients. Microbiological fin-
dings of the wound and antibiogram is a powerful
weapon in curing deep infections of the neck (DNI)
and in case of a negative (sterile) findings of the wo-
und appearing in a bad local finding is a aggravating
condition.

Bilbaut et al.2! and Flagan et al.?? published that
hyperbaric oxygen and intravenous immune globulin
treatment decrease the mortality rate. In one patient
we sucessfully applied intravenous imunoglobulins,
while hyperbaric oxygen was not applied.

In our study we noted lethal outcome in 10 patients
(22.7%), including mediastinitis 8 (80%) patients.
In the group of deceased patients 7 (70%) of them
had very high fever necessitating their acceptance
to the hospital and diabetes mellitus was detected
in 50% of the cases. In the published works on DNI,
the data about mortality rates published by Jones?;
McHenry? Wang et al.’%, Har et al.?, Lee et al.** vari-
ed greatly (34%, 46%, and 0.7%). Descending necro-
tizing mediastinitis (DNM) which usually occurs as a
complication of DNIs complication is one of the most
lethal forms of mediastinitis.

In our study 10 patients (22.7%) had mediastinitis,
from which 8 of them had upper mediastinitis so the
transcervical drainage was performed. In two pati-
ents, because of the diffuse madiastinitis, we perfor-
med debridement through a standard toracothomy
incision.

It is a rapidly progressing infection even if cases
are rare. Out of all head and neck infections only
2.6% are cervical necrotizing fasciitis, and the mor-
tality rate in these cases varies between 19% and
40%26.

To maintain airway patency is of extreme importance.
The conditions did not improve with standard met-
hods including aspiration of secretions. We perfor-
med tracheoscopy with rigid instrument and remove
3.5x1.3 cm plug that consisted of secretions coming
from the lungs, mixed with dry blood. (Figure 1). Plug
imitated foreign body in the trachea.

Figure 1. Tracheal plug.
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And finally, a dilemma during treatment of neck
phlegmons exists which an experienced otolaryngo-
logist. should fight against. How many disinfectants,
which are used for aggressive treatment of wounds,
affect the tissue necrosis and thus contribute to the
spread of infection?

Recommendation: Spread of infection, occurrence
of mediastinitis, and also possible development of
cervical necrotizing fasciitis should be kept in mind.
Neck phlegmons are treated using a multidisciplinary
approach.

CONCLUSION

On the basis of our study we can conclude that the
predictors of poor prognosis in our patients with DNI
are associated conditions as tonsillar disease, diabe-
tes mellitus, age above 65 years, mediastinitis.
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