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Abstract. Background: Descending necrotizing mediastinitis is a potentially fatal complication of oral and pharyngeal infections. Rapid diagnosis and aggressive treatment is necessary in order to successfully treat this life threatening condition. Our objective was to evaluate retrospectively all cases presented an treated in our clinic together with Thoracic Surgery Department. Material and methods: Following specific
inclusion criteria 12 patients charts were studied regarding etiology, symptoms, radiological and laboratory exams, all patients diagnosed with
descending necrotizing mediastinitis and treated in medical center Cluj-Napoca between 2000-2015. Results: The initial source of mediastinitis was 9 dental infection and 3 pharyngeal source. Initially patients presented with oral diffuse suppuration, lateropharyngeal abscess retropharyngeal abscess and necrotizing fasciitis. Clinical and radiological confirmation of the mediastinitis were done in the first 24-48 h after
admission in 58,33% cases, 3-4 days in 16,66% cases, 7 days in 25% cases. Rapid and extensive surgical debridement and drainage of the
neck was performed in all patients. Surgical treatment included cervicomediastinostomy (25%) or thoracotomy (75%). Medical and surgical
treatment was followed by rehabilitation of the patient in 62.5% cases. Conclusion: Once the onset of descending necrotizing mediastinitis is
suspected, complex and urgent clinical, imagistic and bacteriologic investigations must be done, any delay in establishing the diagnosis or performing the proper therapy aggravates the prognosis. Early surgical approach (multiple drainage of cervical, mediastinal and pleural or pericardic collections), medical treatment (including broad spectrum antibiotics without expecting the results of antibiograms) and the complex
therapy of shock may improve the prognosis.
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Introduction

Descending necrotizing mediastinitis (DNM) is one of the most
lifethreatening diseases, most frequently occur as a complication
after odontogenic or pharyngeal infections with cervicofascial
spreading along the deep fascial planes into the mediastinum.
Many severe mediastinal infections can result from esophageal perforation and infections after operations through sternotomy incisions.
Also mediastinitis can arise from other source of infection such
as tonsils, parotid glands, or, rarely, otitis, mastoiditis and epiglottitis (Palma et al 2015).
DNM requires a high index of suspicion, early diagnosis and a
multidisciplinary approach based on intensive care support, aggressive antibiotherapy and surgical debridement of the initial
infection site and the mediastinum, because of the poor prognosis of this disease from the literature.
Today, the optimal management of DNM remains controversial
(Sandner&Börgermann 2011, Cheng et al 2008). Even with the
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use of CT scanning, modern antibiotic treatment, aggressive
drainage, DNM has a high mortality rate, mainly as a result of
rapid spread of the microbial infection and delay in diagnosis
and treatment.
In retrospective studies, mortality varies between 0% and 83%
(Sandner&Börgermann 2011). Pearse (Mihos et al 2004) reported
the first large series of 110 patients in the preantibiotic era, with
mortality rates of 85% in conservatively treated patients and
35% in surgical treated patients (Sandner&Börgermann 2011).
According to the literature mortality rate associated with DNM
before the aggressive surgical debridement techniques was about
40-50% due to the persistence of infection with empyema, pleural and pericardial effusions, pericarditis, and blood vessel erosion. In the presence of severe illness, the mortality rate may be
as high as 67% (Sokouti&Nezafati 2009).
In this article we report our experience in management of 12
patients affected by DNM.
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Material and methods

This study was a retrospective analysis of 12 treated cases admitted into the Department of Oral and Maxillofacial Surgery
and the Department of Thoracic Surgery Cluj Napoca, between
2000 and 2015.
Data of 12 patients that had DNM secondary to oropharyngeal
infections or retropharyngeal abscesses were extracted from
medical records of the hospital. All patients had signed informed
agreements and consent of medical data use for scientific purposes at the time of initial hospital commitment.
Patients with DNM arising from esophageal perforation were
not included in this study because of the different pathogenesis
and treatment.
Data extracted from medical charts included demographics (age,
sex), predisposing conditions, source of infection (odontogenic,
cervical infections), clinical signs and symptoms, radiological
and CT characteristics, laboratory exams, microbiological isolation, antibiotic treatment and duration, time (days) to admission after diagnosis of head or neck infection, time (hours) to
mediastinal drainage after the diagnosis of mediastinitis, type
of surgery, complications, hospital length of stay
(days), tracheostomy (number of patients and duration), mortality rate.
All our patients were included in this study on the basis of criteria for diagnosis of DNM defined by Estrera (et al 1983): 1)
clinical evidence of severe oropharyngeal infection; 2) characteristic roentgenographic features of mediastinitis; 3) documentation of necrotizing mediastinal infection at the time of
surgery or postmortem; and 4) establishment of the association
between the descending necrotizing mediastinitis and the oropharyngeal infection.
In all our cases the diagnosis of cervical infection was clinically obvious (diffuse painful cervical swelling) and the increasing descending infectious symptoms suggesting mediastinitis.
Diagnosis was made by cervicothoracic CT and chest radiographs in all patients.

Figure 1. Laterocervical emphysema suggesting anaerobically
descending diffusion of infectious spread in the neck
Empirical broad-spectrum intravenous antibiotics were initiated
as soon as the diagnosis was suspected. The surgical treatment
consisted of vast cervical and thoracic drainage. Follow-up
CT scanning was performed to assess the adequacy of treatment in 7 patients.

Volume 7 | Issue 4

Figure 2. Descending diffusion of the infection into the anterior mediastinum

Results

There were 7 (58.3%) male patients and 5 (41.6%) female patients.
The mean age was 47 years, ranging from 19 to 76 years old.
We find comorbidities like obesity 4 patients (33.3%), 2 patients
(16,6%) had diabetes mellitus. One patient (8, 3%) had atrial fibrillation, left bundle branch block, dilatative cardiomyopathy.
One patient had an invasive pharyngeal procedure, and another
one self-medicated the antibiotherapy .
Odontogenic conditions (see table 1) were the most frequent
causes of DNM, 9 cases (75%) with diffuse suppuration of oral
floor in 7 patients (58.3%) and necrotizing fasciitis in 2 patients
(16.6%). 3 cases (25%) had pharyngeal abscesses , retropharyngeal in one patient (8.3%) and 2 patients with lateropharyngeal
abscess (16.6%).
The mean time from onset of the of symptoms and appropriate admission was 7 days ( interval 3-14 days). The mean time
between the admission in hospital and diagnosis of DNM was
48 hours (24-48 hours from admission 58.3% cases, 3-4 days
in 16.6% cases, 7 days in 25% cases). The diagnostic - therapeutic delay was 5-48 hours and was related to the difficulties
in clinical diagnosis. One patient died in with septic condition
after cervical debridement and drainage before the thoracotomy being performed.
Symptoms included fever (91.6%), dysphagia (75%), asthenia
(66.6%), dyspnea with orthopnea (58.3%), chest pain (50%),
trismus (50%), oliguria(50%), tachycardia (33.3%), diaphoresis (33.3%), acute respiratory failure (16.6%), caught (16.6%),
renal failure (8.3%), obnubilation (8.3%), stridor (8.3%), dysphonia (8.3%)
Chest radiographs demonstrate a widened mediastinum (91.6%)
for 11 patients, 6 with pleural effusion (50%), 2 with basal
pneumonia (16.6%) and the presence of gas bubbles for only
one patient (8.3%).
The CT scan is essential both to establish the diagnosis and for
follow-up (Deu-Martin et al 2010). Initial CT scan shown the
presence emphysema for 11 patients (91.6%), the widened of
mediastinum for 11 patients (91.6%), 8 patients with mediastinal collection (66.6%), 7 with pleural collection (58.3%), 4 with
pericarditis (33.3%), 2 with pulmonary micronodules (16.6%),
one with hepatic microabscesses (8.3%) and one with aortic
cross aneurysm (8.3%).
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Table 1. Clinical features of 12 patients with descending necrotizing mediastinitis
Variables
Age (mean)
Demographics Male
Female
Diabetes
Comorbidities
Obesity
Odontogenic
Diffuse suppuration
Necrotizing fasciitis
Source of
infection
Pharyngeal infection
Lateropharyngeal
Retropharyngeal
Fever
Dysphagia
Asthenia
Dyspnea
Symptoms
Tachycardia
Diaphoresis
Respiratory failure
Obnubilation
Widened mediastinum
Pleural Fusion
Basal Pneumonia
Widened mediastinum
Mediastinal emphysema
CT Scan
Mediastinal empyema
Pleural collection
Cervical debridement
+cervicomediastinotomy
Surgical
Cervical debridement
treatment
+cervicomediastinotomy
+ Thoracotomy
Septic shock
Pericarditis
Complications Bronchopneumonia
Hemorrhagic shock
tracheostomy
Hospitalization (days)
Mortality

Patients
47
7(58.3%)
5(41.6%)
2(16.6%)
4(33.3%)
9(75%)
7(58.3%)
2(16.6%)
3(25%)
2(16.3)
1(8.3%)
11(91.6%)
9(75%)
9(75%)
7(58.3%)
4(33.3%)
4(33.3%)
2(16.6%)
1(8.3%)

Laboratory exams revealed leukocytosis, high levels of procalcitonin, hyperglycemia, azotemia, hepatic cytolysis syndrome,
cholestasis, hypoxemia but none of those are specific for DNM.
Antibiotic therapy consisted of dual or triple intravenous therapy
directed at oropharyngeal microorganism, initially ceftriaxone
or imipenem when resistance to cephalosporin was found, in
association with amikacin and metronidazole. Microbiogical
analysis was conducted on specimens collected during surgery
and revealed polymicrobial infection shown in table 2 with all
cultures positive and high prevalence of Streptococcus spp. in
66.6% of cases.
Table 2. Organism found positive on initial cultures
Streptococcus spp.
Enterococcus spp.
Staphylococcus aureus
Escherichia Coli
Acinetobacter
Klebsiella

8 cases -66.6%
4 cases -33.3%
4 cases -33.3%
3 cases -25%
2 cases -16.6%
1case - 8.3%

Chest
Radiographs

11(91.6%)
11(91.6%)
8(66.6%)
7(58.3%)
3(25%)
9(75%)
4(33%)
4(33%)
1(8.3%)
1(8.3%)
12(100%)
23
4(33.3%)

Figure 3. Initial surgical debridement of the neck, subfascial
dissection and opening of all involved neck compartments

Patients should be followed up by CT because abscesses tend to
reform in the early days after intervention (Ishiaga et al 2013).
Some authors perform CT scan at the third, seventh, fourteenth
postoperative day routinely, or whenever routine chest X-ray
shows abnormal findings (Kwang et al 2012). Follow up CT
scans were performed in 7 patients three days after thoracotomy and they revealed important data regarding progression of
the disease.
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Surgical treatments as shown in Table 1, consisted in extensive
debridement of all ischemic and necrotic tissues and included
only transcervical and mediastinal drainage for 3 patients (25%)
or cervical debridement followed by thoracotomy with radical
mediastinal surgical debridement, excision of necrotic tissue and
decortication for 9 patients (75%)in type IIA and IIB situations
(Endo et al 2009). Our strategy was first to drain the neck infection fast and extensive and then to check the progression of the
infection to mediastinum. One case (8.3%) died shortly after the
cervical incisions and drainage due to septic shock and multiple
organ failure and 2 others (16.6%) had a complete remission of
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the infection after cervical debridement with cervicomediastinotomy and had no need for further thoracic drainage.
Postoperative irrigation was performed multiple times a day
with antiseptic solutions. All our patients were tracheostomised.

Figure 4. Cervical and anterior mediastinal drainage
Postoperative complications were: multiple organ failure (respiratory, renal, hepatic) due to septic shock 2 patients (16.6%), 4
patients with pericarditis (33.3%), 4 with septic shock (33,3%),
4 with cardiac arrhythmia (33.3%), myocarditis developed 2
patients (16.6%), 2 pachypleuritis with pulmonary atelectasis
(16.6%), one patient had hepatic microabscesses (8.3%), one
bronchopneumonia (8.3%), one esotracheal fistula (8.3%) due
to prolonged intubation trough tracheostomy , one hemorrhagic
shock (8.3%) and another one reversible hemilarynx paralysis
(8,3%) due to lateropharyngeal drainage.
Hospital stays for survivors patients tend to be long with a
mean of 23 days (minimum 13 days and maximum 32 days).
The mean hospitalization for deceased patients was 5 days (interval 1-9 days).
Mortality rate was 33.3% (4 patients).

Discussion

DNM is an acute and polymicrobial complication of odontogenic or cervicofascial infection spreading along the deep fascial planes into the mediastinum. The incidence of DNM is low,
but the mortality rate is very high (Sokouti&Nezafati 2009).
The deep cervical fascia is divided into three layers: pretracheal, visceral and prevertebral, that separates the deep neck into
three spaces: pretracheal, perivascular, retrovisceral (prevertebral). It has been estimated that 8% of mediastinitis spreading
through pretracheal space, more than 70% through retrovisceral
space (Sandner& Börgermann 2011, Pinto et al 2008, Mihos et
al 2094). The involvement of more than two spaces is a predicting factor for spreading (Kwang et al 2012). The rapid spread
is facilitated by gravity, respiration, negative intrathoracic pressure during inspiration (Kwang et al 2012, Gonzales-Garcia
2011, Endo et al 2008).
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Prompt recognition and treatment of DNM are essential for an
improved prognosis. Delay in diagnosis is the main reason for
the high mortality rate in DNM because it usually runs a fulminant course (Cheng et al 2008). In our study patients that
died had a long delay from debut to diagnosis - 11 to 14 days
with a mean of 12 days. This was due to inadequate diagnosis
of descending cervical infection, prolonged prior hospitalization with antibiotic treatment only.
Comorbidities such as diabetes mellitus, obesity, alcoholism,
chronic renal failure can be attributed to the extension into the
mediastinal space (Kwang et al 2012). Some studies showed that
the presence of diabetes increased the occurrence of complication
by more than 5 times (Lee et al 2007). In our study only one patient that died had severe comorbidities – uncontrolled diabetes
associated with obesity. The other three patients were in good
health condition with no significant additional comorbidities.
Initial clinical presentation is characterized by the symptoms
of cervical infection, but the early diagnosis of mediastinitis is
often difficult because of the vagueness of early symptoms suggesting mediastinal involvement (Sandner&Börgermann 2011).
The disease takes a fulminant course, general condition deteriorates rapidly and mediastinitis and sepsis develop within 48 hours
after onset of deep neck infection (Sandner&Börgermann 2011).
Aggravation of the patient’s general health status, growing
leukocytosis and rising CRP and PCT values are strong markers for supplementing the diagnostic investigation with head,
neck and chest CT scans with contrast (Lewandowski et al
2014). Literature data shows the superiority of CT scans over
basic chest X-ray examinations in the early diagnosis of DNM
(Sokouti&Nezafati 2009).
The CT scan is the ‘gold standard’ imaging tool and demonstrates
the extent of disease and stage evaluated by Endo’s classification
(Endo et al 1999) , which guided surgeons choosing the optimal operative procedures, ranging from transcervical drainage
to posterolateral thoracotomy (Cheng et al 2008). Type I the infection is localized in the upper mediastinum above carina, type
IIA it extends to the lower anterior mediastinum, and type IIB
it extends to the both lower anterior and posterior mediastinum
(Endo et al 2009). In our experience all patients had transcervical
debridement and drainage as initial treatment based on clinical
and radiological findings with involvement of neck and upper
anterior mediastinum together with aggressive antibiotherapy.
If follow-up CT scans showed progression of the infection in
inferior and posterior compartment of the mediastinum thoracotomy and continuous aspirative drainage was performed.
Follow-up CT reveals the efficiency of drainage and detects recurrent abscess or progression of DNM and should be performed
routinely every 48 hours until the disease improves (De Freitas
et al 2007, Freeman et al 2000).
Treatment of DNM consists of a broad spectrum antibiotic therapy, advanced life support and early aggressive surgical drainage.
Assessment of a patient with DNM is a three-step approach. First,
the patient requires a closely controlled airway, intubation may
be difficult, cricothyrotomy or tracheostomy may be needed;
second, the patient needs early antibiotic treatment; the third step
is aggressive surgical intervention (Haraden&Zwemer 1997).
Many numbers of surgical approaches have been reported for optimal mediastinal drainage including transcervical and transthoracic approaches such as extensive debridements, cervicotomies,
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thoracotomies, cervicomediastinotomies, pleurotomies, pericardotomies and frequent irrigations through the drains.
The literature revealed that transcervical mediastinal drainage
was inadequate in 80% of patients, and combination of cervical and mediastinal drainage is preferred (Wheatly et al 2006).
In our case transcervical drainage was sufficient treatment for
2 patients (16.6%).
The role of tracheostomy in DNM is controversial. Several authors speculated that tracheostomy sites are source of downward spread and subsequent mediastinal infection (Palma et al
2015). In our opinion tracheostomy is essential in management
of DNM and should be performed because edema of upper airway can be life-threatening and with proper postoperative care
all complications can be avoided.
Bacteriological exams reveal a mixed flora in almost all patients
with a predominance of Streptococcus spp, Staphilococcus and
Enterobacter.
Postoperative complications leads to a high mortality rate, septic shock, cardiac failure, hemorrhagic shock were the most frequent and severe. Septic shock was established by the intensive
care physician based on criteria of evidence of bacterial infection, refractory hypotension upon volume treatment, the need
of vasoactive drugs and metabolic acidosis (Deu -Martin 2010).
Average hospital stay tends to be long, especially in ICU because
this pathology requires long monitoring and support treatment.
Delay in diagnosis is considered to be the most important
preoperative risk for high mortality rates (Mihos et al 2004).
Some authors reported increased mortality in patients who underwent incomplete debridement (Palma et al 2015). Success
of therapy depends on early detection and radical surgery
(Sandner&Börgermann 2011).
The majority of critically ill patients had a prolonged recovery
with complications (cranial nerve impairment with difficulties
in speaking and swallowing)( Malik et al 2010). In our study
only 2 surviving patients returned for surgical corrections of
the postoperative scars. We didn’t find speech impairment or
swallowing problems in any of them. There was nevertheless
a degree mobility reduction and tissue fibrosis of the neck due
to prior massive cervical debridement and postoperative scars.

Conclusions

DNM is the most lethal complication after odontogenic or cervicofascial infections with a low incidence but high mortality rate.
The optimal management of DNM remains controversial but
there is strong evidence that aggressive surgical and antibacterial treatment can improve prognosis and survival rate.
Diagnostic - therapeutic delay was related to the difficulties in
clinical diagnosis and absence of radiological exams.
Prompt recognition and treatment of DNM are essential for an
improved prognosis and success of therapy depends on early
detection and radical surgery.
Treatment of DNM consists of a broad spectrum antibiotic
therapy, continuous advanced life support and early aggressive surgical drainage.
Delay in diagnosis is considered to be the most important preoperative risk for high mortality rates.
DNM treatment requires a comprehensive multidisciplinary
approach with a team of maxillofacial, thoracic surgeons and
intensive care unit while cervical and anterior mediastinal drainage can be converted rapidly into thoracotomy if infection
extends deeply into mediastinum with a more severe prognosis.
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