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REVIEW

Descending necrotising mediastinitis: two
case reports and review of the literature
E. Weaver*,#, X. Nguyen" and M.A. Brooks"

ABSTRACT: Descending necrotising mediastinitis is a rare and serious infection with a high
mortality rate, which complicates pharyngeal or odontogenic infection. Early recognition and
treatment are essential in order to minimise morbidity. Evaluation with computed tomography is
necessary to confirm the diagnosis and facilitate surgical planning. In addition to prompt
empirical antiobiotic therapy, surgical intervention is necessary in nearly all cases. Surgical
drainage and debridement may be performed through cervicotomy alone, or through combined
cervicotomy and thoracotomy, depending upon the extent of disease. Hyperbaric oxygen therapy
may play an auxiliary role. We present two recent cases with characteristic imaging findings, and
review the relevant literature.
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CASE ONE
A 60-yr-old male presenting with neck swelling,
dysphagia and hoarseness had been extubated
2 days previously following a pneumonia. He had
a past medical history of laryngeal cancer treated
10 yrs ago with external beam radiation and
chemotherapy. On examination he had bilateral
diffuse neck erythema, oedema and right-sided
induration. Fibre-optic laryngoscopy showed scabbing of the right hypopharynx and erythematous
swelling of the false vocal folds, aryepiglottic folds,
and epiglottis. Over the course of 12 h, he developed septic shock with a blood pressure of 70/
30 mmHg, heart rate of 135 beats?min-1, and a
temperature of 103uF. He was started empirically
on vancomycin and piperacillin/tazobactam. After
stabilisation in the intensive care unit (ICU),
computed tomography (CT) imaging of the neck
and chest was performed. There was a large
amount of subcutaneous air tracking into the deep
fascial planes of the anterior neck, oedematous
laryngeal mucosa, and bilateral loculated fluid
collections tracking throughout the anterior neck
extending to the superior mediastinum (fig. 1). CT
imaging of the chest showed a complex air and
fluid collection in the anterior mediastinum extending to the base of the neck (fig. 2). After review of
the images, the patient was taken to the operating
room for a combined procedure performed by both
head and neck surgeons and thoracic surgeons.
Bilateral anterior neck dissections were performed,

and blunt dissection, irrigation and debridement
were carried out to several centimeters below the
sternal manubrium. Penrose drains were left in
place. Then, left anterior thoracotomy with debridement of the anterior mediastinum, left pleural
decortication and a pericardial window were
performed by the thoracic surgeons. Microbiology
of the anterior mediastinal fluid grew multiple
organisms including Fusobacterium, Prevotella,
Bacteroides fragilis, Peptostreptococcus, and a heavy
growth of Streptococcus intermedius. Pathology of
the pharyngeal lesions showed necrosis and
granulation tissue. No neoplasm was identified.
The patient later received a tracheostomy and
pectoralis myocutaneous flap repair of the neck
without sequelae. His total ICU length of stay was
32 days, and his hospital stay was 46 days. Followup CT scans of neck and chest showed improvement in fluid and air collections (fig. 3). He was
then transferred to a long-term ventilator care
facility.
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CASE TWO
A 37-yr-old male with a history of diabetes
presented to the emergency department after a
10-day history of sore throat, neck swelling, and
neck erythema. His symptoms progressed despite
5 days of outpatient therapy with cephalexin and
steroids. In the emergency department he had a
severe cough with purulent sputum and was in
respiratory distress with a respiratory rate of
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FIGURE 1.

b)
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Contrast-enhanced computed tomography (CT) of the neck in case one. a) Axial CT image at the level of the hyoid bone demonstrates fluid and gas

collections occupying the region of the mylohyoid and strap muscles and the infrahyoid visceral space. b) Axial CT image at the level of the thyroid cartilage shows oedema of
the laryngeal mucosa and multiple scattered air and fluid collections in the strap muscles and right sternocleidomastoid, with inflammatory thickening of the skin of the right
neck. c) A coronally reformatted image demonstrates the craniocaudal extent of the necrotising process, with numerous gas collections extending into the mediastinum.

38 breaths?min-1 and an arterial haemoglobin saturation of 95%
while breathing 100% oxygen via a non-rebreather mask. His
blood pressure was 165/98 mmHg and his heart rate was
122 beats?min-1. On physical examination he had neck swelling,
erythema and induration of the left sternocleidomastoid muscle.
His laboratory data revealed ketoacidosis and a white blood cell
count of 14,000 mL-1. He was intubated for airway protection and
started on cefepime, vancomycin, levofloxacin and clindamycin.
Flexible laryngoscopy showed decreased mobility of the left
vocal cord but no significant posterior pharyngeal swelling or
redness. The initial CT of the neck and chest showed no neck
abscess but revealed bilateral pleural effusions, lower lobe
airspace disease and mediastinal fluid (fig. 4). He had two chest
tubes placed to drain the effusions. Analysis of the pleural fluid
showed a white cell count of 8,150 mL-1, with 96% neutrophils.
Although the fluid showed light growth of Streptococcus
intermedius and coagulase-negative Staphylococcus, it was felt

FIGURE 2.

Contrast-enhanced chest computed tomography; case one,

demonstrating a complex gas and fluid collection in the anterior mediastinum
worrisome for mediastinitis.
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that the infection was probably polymicrobial with anaerobic oral
flora. Therefore, broad spectrum antibiotics including cefepime
and clindamycin were maintained given the microbiology
results. Despite the above therapies, the patient developed
worsening fever and sepsis. A repeat CT scan of the neck and
chest was performed, which showed extensive fluid collections in
the retropharyngeal space, left carotid sheath and posterior
triangle of the left neck (fig. 5). The CT of the chest showed fluid
collections in the anterior, middle and posterior mediastinum as
well as bilateral loculated pleural effusions and a right-sided
pneumothorax (fig. 6). The patient was then taken to the
operating room, where he underwent anterior neck dissection,
which encountered a large amount of pus. This was drained and
debrided with blunt dissection, and aggressive irrigation of the
posterior triangle and retropharyngeal spaces of the neck was
performed. The debrided and irrigated spaces were packed open.
After stabilisation in the ICU, the patient was returned to the
operating room, where bilateral anterior thoracotomies and
bilateral decortication of empyemas was performed. Gross pus
was present in the retrosternal region. A large serous pericardial
effusion was drained and apericardial window was performed.
The patient was managed in the ICU over several weeks. Followup CT scans of the neck and chest showed improvement of fluid
and air collections. The patient had a total ICU stay of 36 days
and was discharged home on hospital day 51. A follow up CT of
the neck and chest 1 month after discharge showed no neck
abscess, persistent but improved mediastinal inflammatory
changes, and small pleural effusions (fig. 7).
OVERVIEW
Descending necrotising mediastinitis (DNM) is a rare and very
severe infection that may complicate a primary odontogenic or
pharyngeal focus. Despite modern therapy, the mortality rate
remains high, with reports ranging from 14% to 50% [1, 2]. The
lethality arises from tissue damage as the infection descends
down cervical fascial planes into the mediastinum [3, 4]. The
term descending necrotising mediastinitis implies the infection
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FIGURE 3.

Follow-up contrast-enhanced computed tomography (CT);

case one, obtained 19 days after presentation. a) Axial CT of the neck at the
level of the hyoid shows resolution of the previously noted air and fluid
collections. b) Axial CT of the neck at the level of the thyroid cartilage shows
changes of bilateral neck dissection and debridement, with no abscess or
complex fluid collections remaining. c) Coronally reformatted CT of the neck
shows post-operative changes with no pathological gas collections visible.
d) Axial CT through the upper thorax demonstrates a residual amount of fluid
in the anterior mediastinum, with two drains present.

started from a head and neck source, most commonly an
oropharyngeal or odontogenic focus [4–6]. Other reported initial
infections that have led to DNM include acute epiglottitis,
cervical lymphadenitis, parotitis, thyroiditis, jugular intravenous drug abuse and traumatic endotracheal intubation [7]. The
most common origins of DNM infection include peritonsillar,
dental or odontogenic abscesses [4]. Odontogenic sources
accounted for 58% of cases of DNM from 1960 to1998 [5].
Case reports and small series documenting the link between
odontogenic or pharyngeal focus of initial infection led
ESTRERA et al. [8] to develop diagnostic criteria to diagnose
DNM in 1983. These criteria include clinical manifestations of
severe oropharyngeal infection, demonstration of characteristic
imaging features of mediastinitis, documentation of necrotising mediastinal infection at surgery and establishment of a
relationship between the oropharyngeal infection and development of a necrotising mediastinal process [8].
Cases of mediastinitis or mediastinal abscess secondary to
oesophageal rupture or as complications of cardiothoracic
surgery are much more common; however, these forms of
mediastinitis are distinctly different from DNM. Localised and
encapsulated mediastinal infections may respond to percutaneous or thoracoscopic drainage. In contrast, DNM is a
widespread infection of the neck and mediastinum along deep
fascial planes that requires aggressive surgical debridement [1,
9, 10]. Several case reports and small case series have examined
the optimal diagnostic modalities, antibiotic therapy, role of
EUROPEAN RESPIRATORY REVIEW

CT scanning and surgical approaches [3, 9, 11–18]. Since delay
in diagnosis is the primary factor contributing to mortality, the
standard of therapy is a comprehensive approach including
initial broad spectrum antibiotics, early CT scanning of the
neck and thorax, early and wide debridement of cervical and
thoracic infection, post-operative ICU monitoring, and surveillance CT scanning and re-operation, as required by clinical
course [2, 4]. Given that optimal surgical treatment usually
requires both cervicotomy and thoracotomy or thoracoscopy,
as discussed below, cooperative management by both head
and neck surgeons and thoracic surgeons is essential.
CLINICAL PRESENTATION AND RISK FACTORS
Risk factors for DNM include poor dental hygiene, diabetes,
i.v. drug abuse, excessive alcohol intake, AIDS and recent
steroid use [3]. DNM is also more common in males [19]. Signs
and symptoms of the neck infection includes persistent neck
pain, fever, neck mass, swelling, trismus, odynophagia,
dysphonia, subcutaneous emphysema, skin erythema and
decreased oral intake in the setting of tooth abscess, pharyngeal infection, or Ludwig’s angina [1, 6]. The diagnosis of
DNM can be difficult, owing to the vagueness of the symptoms
[20, 21]. Symptoms of mediastinal infection include chest
discomfort, dyspnoea, nonproductive cough or respiratory
insufficiency [3, 5, 19].
CT DIAGNOSIS
An integral part of the management of DNM is early CT
diagnosis [8]. Imaging of cases of suspected DNM can be
VOLUME 19 NUMBER 116
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FIGURE 4.
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d)

Initial non-contrast computed tomography (CT) of the chest and neck; case two. a) Axial CT image through the upper thorax shows fluid collections in the

anterior mediastinum and posterior to the oesophagus. b) Axial CT chest image at the level of the carina shows an enlarged pre-carinal lymph node with bilateral air space
opacities posteriorly and extrathoracic soft tissue gas along the chest wall. c) Axial CT image through the mid-thorax with lung windows demonstrates bilateral airspace
opacities and a small right pneumothorax but no visible mediastinal gas. A chest tube is visible in the right hemithorax. d) Axial CT image through the lower neck shows no
cervical abscess or suspicious gas collections.

conceptually divided into two components: assessing soft
tissue infection in the neck and determining the presence of
mediastinitis. Identification of continuity of an infectious
process from the neck into the thorax establishes the diagnosis
of DNM [18].
Although conventional radiographs may demonstrate retropharyngeal soft tissue swelling, widening of the superior
mediastinal shadow, gas bubbles in the soft tissues of the neck,
pneumomediastinum or air–fluid levels in the prevertebral
space [4, 22–24], which could in turn prompt further evaluation
by CT, radiographic findings are likely to be of limited
sensitivity. For instance, a retrospective analysis of a small series
of six patients with DNM showed conventional radiographic
findings of superior mediastinal widening in only four cases and
pneumomediastinum in only three [24].
CT imaging to visualise soft tissue and potential spaces in the
neck and chest is typically obtained 35–60 s following i.v.
administration of an iodine-based contrast medium [6, 25, 26],
with contiguous 3- to 5-mm sections to include anatomy from
144
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the skull base to the dome of the diaphragm. CT evidence of
mediastinitis includes localised mediastinal fluid collections or
abscesses, gas bubbles in the mediastinal soft tissues, pleural or
pericardial effusions, venous thrombosis and lymphadenopathy [6, 22, 25]. Diffuse mediastinitis may be seen, characterised by increased density of the mediastinal fat with
resultant loss of definition of normal fat planes [17, 25].
Mediastinal abscess is diagnosed based on the presence of a
well-defined low-attenuation fluid collection with or without
air, which may demonstrate rim enhancement following
contrast administration.
It is important to note that some CT signs suggestive of
mediastinitis can be seen in asymptomatic patients up to
21 days following median sternotomy [27, 28]. Thus, correlation between clinical and radiological findings is imperative in
these patients. CT findings of mediastinal fluid or air
collections have a reported sensitivity of 100% for detection
of post-sternotomy mediastinitis [27], and specificity ranging
from 33% in the immediate post-operative period to 100% after
15 days post-operative.
EUROPEAN RESPIRATORY REVIEW
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FIGURE 5.

Contrast-enhanced computed tomography (CT) images of the neck; case two, 4 days after presentation. a) Axial CT image at the level of the submandibular

glands shows fluid attenuation in the retropharyngeal space tracking laterally in the left carotid space. There is also a circumscribed low-density lesion in the left
submandibular gland worrisome for abscess. b) Axial CT image at the level of the hyoid demonstrates multiple loculated fluid collections in the left submandibular gland and
left carotid space in addition to fluid in the retropharyngeal space. An incidental lipoma is seen at the right posterior neck. c) Axial CT image through the level of the thyroid
cartilage shows a complex air and fluid collection extending along the left carotid space into the left posterior cervical space. d) Coronally reformatted CT image demonstrates
a fluid and air collection occupying the left posterior triangle.

CT findings in the neck may vary depending on the nature of
the infectious focus. Retropharyngeal or odontogenic abscesses
may be confirmed on CT. Cervical CT findings supporting
infection include cellulitis, myositis, jugular venous thrombosis, lymphadenopathy and abnormal fluid collections [6, 26].
CT may also assist in diagnosing or excluding necrotising

fasciitis. Thickening or enhancement of the sternocleidomastoid muscle and the presence of fluid collections in multiple
anatomic compartments of the neck are sensitive features of
cervical necrotising fasciitis, demonstrated in all patients in
one retrospective analysis of 14 surgically proven cases of
necrotising fasciitis of the head and neck [26].
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FIGURE 6.

Contrast-enhanced computed tomography (CT) of the chest;

case two, 4 days after presentation. a) Axial CT image of the upper thorax at the
level of the great vessels on mediastinal windows shows fluid attenuation within
the mediastinal fat and multiple bilateral loculated pleural fluid collections.
b) Axial CT image of the upper thorax at the level of the great vessels on lung
windows shows a right hydropneumothorax. c) Axial CT image of the mid-thorax
on mediastinal windows shows loculated pleural fluid collections bilaterally with
bilateral chest tubes.

In one case series of 34 patients with suspected DNM [6], the
absence of suspicious CT signs of infection in the neck or chest
spaces excludes DNM with a sensitivity of 100% based on
prediction of a benign non-operative clinical course. However,
absence of intrathoracic infection by CT does not necessarily
ensure a favourable prognosis if concomitant neck infection is
present, as two out of 12 patients without initial evidence of
intrathoracic infection in the same study ultimately died from
subsequent mediastinal spread when conservatively managed
with cervical drainage and antibiotics alone [6].
In addition to confirming a diagnosis of DNM and detecting
complications, CT assessment of the extent of infection would
aid in determining optimal management [29] and can assist in
surgical planning and in assessing response to therapy [30]. In
one series, a majority of follow-up CT examinations in DNM
patients revealed unanticipated evidence of progression of
disease requiring further intervention [30].
ANATOMY, CLASSIFICATION AND SURGICAL
TREATMENT
Knowledge of neck anatomy is essential for planning surgical
approaches in DNM, and several detailed reviews of the
relevant anatomy are available [2, 22, 31, 32].
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The pretracheal space is located anterior to the trachea and
posterior to the pretracheal fascia. The inferior border of this
space is the pericardium and parietal pleura at the level of the
carina, and infections in this space can lead to suppurative
pericarditis and empyema [5, 10].
The perivascular space is enveloped by the carotid sheath and
contains the internal jugular vein, carotid artery, and vagus
nerve [5]. All three layers of the deep cervical fascia contribute
to the carotid sheath, which descends into the chest, yielding a
potential path for descending necrotising infection into the
mediastinum and pleural spaces that was nicknamed
‘‘Lincoln’s Highway’’ by H.P. Mosher in 1929 [10, 33].
The prevertebral division of the deep layer of the deep cervical
fascia extends from the skull base to the coccyx and lies just
anterior to the vertebral bodies, tightly apposed to the spine and
paraspinous muscles [22, 34]. Two compartments of the
prevertebral space of the neck, if infected, can give rise to
posterior mediastinitis [6, 21]. The more anterior of these
compartments is the retropharyngeal space [4, 22], which is a
common route of spread of DNM infection into the posterior
mediastinum [10]. The more posterior compartment is known as
the ‘‘danger space’’ [2, 22]. As the danger space extends from the
skull base to the diaphragm [22], its clinical significance stems
EUROPEAN RESPIRATORY REVIEW
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FIGURE 7.

Follow-up contrast-enhanced computed tomography (CT) of the neck and chest; case two, 1 month following hospital discharge. a) Axial CT image of the

neck at the level of the valleculae shows resolution of previously identified fluid collections. The lipoma at the posterior right neck is again seen. b) Coronally reformatted CT
image of the posterior neck shows normal appearance of the posterior triangle. c) Axial CT image of the thorax at the level of the ascending aorta on mediastinal windows
shows persistent abnormal inflammatory attenuation in the anterior mediastinum, with small persistent loculated pleural effusions. d) Axial CT image of the mid-thorax using
slightly wider windows shows persistent small bilateral pleural effusions.

In reported cases of DNM, successful surgical management
involves a combination of cervical and mediastinal drainage
with or without open thoracotomy [3, 4, 8, 15, 21, 29, 30, 36–44].
ENDO et al. [29] proposed a classification scheme to facilitate
management of DNM based on CT assessment of the extent of
infection. Type I (or localised) DNM, defined as infection
localised to the upper mediastinum above the tracheal
bifurcation, may be adequately managed with mediastinal
drainage via a transcervical approach without opening the
chest cavity [34, 40, 45]. Diffuse DNM is subclassified as type
IIA if infection involves the lower anterior mediastinum or as
type IIB if the anterior and posterior lower mediastinum is

involved [29]. In cases of type IIA infection, cervicotomy and a
subxiphoid incision or anterior mediastinotomy may provide
adequate exposure for debridement [9]. For type IIB infection,
there is ample support in the literature for combined
cervicotomy and thoracotomy with wide debridement to
evacuate all infected and necrotic tissue [1–3, 9, 15, 39, 46].
When infection involves the anterior and posterior mediastinum, the mortality rate with cervicotomy alone is significantly
worse [2]. In the meta-analysis by CORSTEN et al. [2], patients
that received combined cervicotomy and thoracotomy had a
mortality of 19% versus 47% in patients receiving cervicotomy
alone, which was a statistically significant difference. When
infection involves both thoracic cavities, bilateral exploration
and debridement is required. This has been accomplished with
bilateral video-assisted thorascopic surgery (VATS), unilateral
posterior thoracotomy with contralateral VATS exploration,
or the clamshell procedure [1, 14, 47]. Debridement can be
accomplished in a one-stage procedure via the clamshell
approach, but may not be tolerated in critically ill patients
and carries the risk of sternal osteomyelitis and phrenic nerve
palsy [9, 15, 47]. Posterolateral thoracotomy is a well-validated
approach to treating a posterior mediastinal infection [4, 9],
allowing access to all mediastinal spaces, including the
pericardial and pleural spaces, and placement of large-bore
chest tubes for mediastinal and pleural drainage [9]. MARTY-ANE
et al. [9] achieved a relatively low mortality rate of 16.5% in their
series of 12 patients by aggressively utilising thoracotomy. In
their series, all patients that underwent both cervicotomy and
thoracotomy survived. More recently, less invasive approaches
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from the potential for extension of infectious processes from
neck into the posterior mediastinum and pleural spaces. Danger
space infection can result from rupture of a retropharyngeal
space abscess through the alar fascia [10, 34, 35].
A striking feature of DNM is its capacity to cross compartments with resultant infection of other neck and mediastinal
fascial compartments and muscles [3]. It is speculated that the
downward spread is facilitated by gravity, breathing and
negative intrathoracic pressure [5, 36], though such hypotheses
are difficult to test directly. Some potential explanations for the
rapid spread of DNM are poorly vascularised anatomic spaces,
paucity of cellular immune defences, local tissue hypoxia
resulting from multiple small vessel thromboses, anaerobic
bacterial enzymes that promote collagen breakdown and
disruption of fascia, and extensive soft tissue oedema
associated with the infection [3].
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successfully employing thoracoscopic or mediastinoscopic
drainage have been reported [11, 14, 48–55].
MICROBIOLOGY AND ANTIBIOTIC THERAPY
A mixture of the aerobic and anaerobic bacteria found in the
oral flora are the predominant microorganisms isolated from
DNM patients [4, 20, 22]. The most common aerobic bacteria
include alpha haemolytic Streptococcus, Staphlococcus aureus
and Klebsiella pneumoniae [5]. The most common anaerobic
bacteria include Peptostreptococcus, Bacteroides fragilis, Prevotella
and Porphyromonas [56]. Other organisms reported include
Streptococcus viridans, Serratia marcescens, Enterobacter, Neisseria,
Fusobacterium, Pseudomonas aeruginosa, Escherichia coli [3],
Stenotrophomonas [15] and Veilonella [1, 7, 9, 20]. Antibiotic
therapy should be started immediately and be broad enough to
cover Gram-positive cocci, Gram-negative rods and anaerobic
bacteria. Empirical treatment regimens include piperacillin–
tazobactam and vancomycin, clindamycin with either ceftriaxone or ceftazidime, or in penicillin-allergic patients, a quinolone
plus clindamycin [57]. Once sensitivities are known, therapy can
be tailored accordingly.
ROLE OF HYPERBARIC OXYGEN THERAPY
Based on hypothesised effects of increased oxygen tension on
anaerobic microbial growth [58], hyperbaric oxygen therapy
has been suggested as a potential treatment for DNM. While
several anecdotal cases of DNM with adjunctive hyperbaric
oxygen therapy have been reported [59–61], there is a paucity
of reliable evidence to support clinical efficacy. Hyperbaric
oxygen therapy in the treatment of various necrotising soft
tissue infections has been evaluated retrospectively [62], with
results ranging from absence of a beneficial effect to improved
survival and tissue preservation when used in conjunction
with antibiotics and conventional surgical management. Given
the relative infrequency of serious complications from hyperbaric oxygen therapy [62], hyperbaric oxygen therapy may
represent a potentially useful adjunct to current management,
but probably requires more controlled studies in order to
establish therapeutic utility.
COMPLICATIONS OF DNM
Although the surgical approaches described, together with
comprehensive critical care management, have improved
mortality, complications of DNM can be severe. These include
bilateral empyema, purulent pericarditis, pneumonia and
acute respiratory distress syndrome [20]. Reported vascular
complications include internal jugular and brachiocephalic
venous thrombosis and pseudoaneurysm of the carotid artery
[63]. A case of suppurative rupture of the proximal vertebral
artery, internal jugular vein and subclavian vein has also been
reported [64]. Additional sequelae include septic shock,
cardiac tamponade from pericarditis, airway obstruction,
pleuromediastinal or pleuro-oesophageal fistula, and erosion
into major blood vessels [13, 63, 65]. The oesophageal and
aortic hiatuses represent potential routes of spread into the
peritoneum and retroperitoneum, and a case of trans-hiatal
extension of infection into the retroperitoneum has been
reported [66].
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