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Background: Descending necrotizing mediastinitis (DNM) is a mediastinal infection that is usually an
extension or process of spreading an infection originating from the neck. The spread of infection occurs due
to the influence of gravity and negative intrathoracic pressure.

Methods: We collect data from medical record patients who presented with DNM at Dr: Soeromo General
Hospital, Surabaya, Indonesia, from January 2013 to December 2017. We collect characteristic data of each
patient, diagnostic, operative management and outcome.

Results: We have 56 patients met inclusion criteria, There were 50 patients came to our hospital with
preoperative septicemia. The source of infection that we found, odontogenic 30 cases (53.57%), we did
cervicotomy substernal drainage for 54 cases (96.43%), sternotomy 1 (1.79%) and right thoracotomy
1 (1.79%). Our mortality is 14.29%/5 years.

Conclusions: Transcervical mediastinal drainage and adequate debridement is effective. Transthoracic

mediastinal drainage was depended on each case. Thoracotomy if locus infection or pus accumulation on

pleura. Sternotomy approach if locus infection is wide spreading to mediastinum, right or left pleura.
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Introduction

Mediastinitis is a severe inflammatory process in the
mediastinum (1). This is caused by downward spreading
of head and neck infections, especially from the mouth or
pharynx (pharyngeal, peritonsillar, dental or odontogenic
abscesses) through the mediastinum (2,3). It has a high
mortality rate (about 40%) which is made worse by delayed
diagnosis and therapy. The risk factors for descending
necrotizing mediastinitis (DNM) some study mention about
old age, and diabetes mellitus, malignancy, liver cirrhosis,
and renal failure (4). Patients suffering from mediastinitis
are admitted to hospitals in very critical conditions and
generalized sepsis.

The mediastinum is a space in the middle part of the
thoracic cavity that is bordered by the mediastinal parietal
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pleura and extends from the superior thoracic inlet to
the inferior diaphragm. It is divided into three parts: the
anterior, middle and posterior mediastinum (5).

The anterior mediastinum is bounded by the sternum;
posterior by the pericardium and aorta; superior by the
thoracic inlet; and inferior to the diaphragm. In the
mediastinum there are lymph nodes, thymus, adipose
tissue and large blood vessels. The middle mediastinum is
located behind the anterior mediastinum. There are heart,
ascending aortic, aortic arch superior vena cava (SVC) and

inferior vena cava (5).

Methods

"This is a retrospective study which describes the characteristic,
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Table 1 Characteristics

Characteristics Value (%)
Number of cases 56 (100.0)
Sex (male) 40 (71.43)
Mean of age (years) 43.73
Diabetes mellitus 10 (17.86)
Mean ICU stay (days) 3
Mean hospital stay (days) 11.64
Preoperative septicemia 50 (89.29)
Mortality 8 (14.29)
Table 2 Source of infection

Source of infection N (%)
Odontogenic 30 (53.57)
Esophageal 1(1.79)
Head and neck 25 (44.64)
Tracheobronchial 0
Table 3 Surgical approach

Surgical approach N (%)
Cervicotomy substernal drainage 54 (96.43)
Sternotomy 1(1.79)
Left thoracotomy 0
Right thoracotomy 1(1.79)

management, and outcome of DNM cases in our hospital.
The study was conducted at Dr. Soetomo General Hospital
Surabaya, Indonesia from January 2013 to December 2017.
All patients with a diagnosis of DNM who arrived at the
emergency department. The patient was followed until
discharged from the hospital.

The inclusion criteria in this study were all patients who
came to the hospital with a clinical manifestation of severe
infection of the neck and oral cavity, which was associated
with the mediastinal cavity causing mediastinitis. In these
patients a chest X-ray and CT scan were carried out. These
patient patients get antibiotic therapy and undergo surgery.

All data is taken from our hospital medical record.
Management of DNM cases currently depends on
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clinical assessment and radiological findings for all cases.
Debridement procedure is carried out from the cervical
area to the mediastinum. Some cases use a sternotomy
or thoracotomy approach which depends on radiological
findings. Chest tube placement, either intrapleural or
substernal for effective drainage. Sometimes additional
infusion catheter at ICS 2 mid-clavicle was needed for
continuous irrigation. The wound was left open or sutured
situation for secondary healing.

We use the 2nd generation of cephalosporin and
metronidazole as perioperative antibiotics then it converted
to definitive antibiotics after the results of bacterial culture
are released. Postoperative chest X-ray is performed for
evaluation after surgery. Re-exploration was performed if
there was still accumulation of pus caused by inadequate
drainage.

Results

We have 56 patients met inclusion criteria of this study
which mean of age was 44. In Table 1, the average length of
intensive care unit (ICU) is 3 days, with the longest period
of treatment in the ICU was 6-day. The average total length
of hospital stay for our patients is 12 days, the shortest was
2 days and the longest was 23 days. There were 40 subject
males and 16 females. Diabetes mellitus which known from
history of illness and blood sugar test was only positive for
10 subjects.

There were 50 patients came to our hospital with
preoperative septicemia and treated with 2nd generation
of cephalosporin and metronidazole before their definitive
antibiotics were confirmed. Total mortality of our study was
8 subjects (14.29%).

On Tuable 2 show the source of infection that we found,
odontogenic 30 cases (53.57%), head and neck 25 cases
(44.64%) and 1 case of esophageal perforation (1.79%).
There were no case extension to posterior mediastinum,
middle mediastinum and no case extension to pleural
only. We did cervicotomy substernal drainage for 54 cases
(96.43%), sternotomy 1 (1.79%) and right thoracotomy
1 (1.79%) as describes on Table 3.

All of our procedures were followed with substernal drain
44 cases (78.57%), and substernal and intrapleural drain
12 cases (21.43%). There were no left pleural drainage only
or right pleural drainage only (see Table 4).

"Typical of down spreading infection were extension to
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Table 4 Drain insertion

Drain insertion N (%)
Substernal drain 44 (78.57)
Right intrapleural 0
Left intrapleural 0
Substernal and intrapleural 12 (21.43)
Table 5 Down spreading type

Down spreading type N (%)
Anterior mediastinum 4 (78.57)
Middle mediastinum 0
Posterior mediastinum 0
Pleura 0
Mediastinum and pleura 12 (21.43)

anterior mediastinum, 44 cases (78.57%) and extension to
both pleural and mediastinum 12 cases 21.43%) (Table 5).

Discussion

DNM is an acute infection which cause of spreading
infection from severe cervical infection. Infections
originating in the mouth or neck can spread to the
retropharyngeal space and will be a spread down towards
the mediastinum. This spreading was easier with breathing
and negative intrathoracic pressure. Patients with
mediastinitis usually came to hospital with serious illness
and can suddenly progress to sepsis and death (4).

The neck has three cavities, each of which is related to
the mediastinal space. They are pretracheal, perivascular,
and prevertebral so if an infection occurs in the neck area, it
will be very easy for spreading to the mediastinum through
the three neck spaces (Figure I) (6).

Estrera ez al. defined a diagnostic criterion for DNM (7).
There are: (I) clinical manifestation of severe oropharyngeal
infection; (II) radiologic features of mediastinitis on CT;
(II) documentation of necrotizing mediastinal infection
at surgery or on postmortem examination; and (IV)
established relationship between oropharyngeal infection
and development of DNM (3). We usually can recognize a
cervical infection in all patients. There are some inflammatory
sign obviously like red, warm, swell, or sometimes pus

© Journal of Visualized Surgery. All rights reserved.

Page 3 of 7

Dental abscess Pharyngeal perforation

Submandibular Masticator
space space
Peritonsillar Parapharyngeal
abscess space
¢—T L% VI
Vascular Retropharyngeal space Pretracheal
space pharyng P space
Y
Mediastinum <
v - v
Pleura Pericardium

Figure 1 Pathways of oropharyngeal infections into the

mediastinum (6).

Figure 2 Widening mediastinum on chest X-ray.

production made the diagnostic confirmed (8). Some patients
came to hospital with seriously ill and septicemia sign. That
was because the infection become serious and spread down
to mediastinum. Chest X-ray shows mediastinal widening in
all patients (see Figure 2). It is recommended to do follow-
up examination CT scan of the neck and chest cavity using
contrast to confirm the diagnosis of necrotizing fasciitis

in the neck extending to the mediastinum. We can see an
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Figure 3 Chest CT showed pus accumulation on the neck and bilateral pleural effusion.

image of inflammation or accumulation of pus inside the
neck that extends to the thoracic cavity (1) (see Figure 3).
The most common source of infection was from the
teeth, followed by pharyngeal infection, primary neck
infection, ingestion of foreign objects, or iatrogenic
pharyngeal perforation due to instrumentation (9).
According to our data showed in 7able 2, the most of the
potential emergencies that might arise from on odontogenic
infection (53.57%). Odontogenic infections can be divided
into: dentoalveolar, periodontal, and facial plans. They can
spread through contiguity causing jaws sinus, mandibular
osteomielitis, cavernous sinus thrombophlebitis, internal
jugular vein thrombophlebitis, erosion of the internal
carotid artery, Ludwig’s Angina and descending necrotic
mediastinitis (9,10). They can also spread in a hematogenic
way causing an infective endocarditis (10). Whenever
untreated, the infection will spread downwards into the
mediastinum and cause a descending mediastinitis, a serious
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and fatal complication (6,11). Down spreading type of
infection mostly to the anterior mediastinum in our center
(78.57%). Sometimes spreading of infection goes through
both mediastinum and pleura (21.43%) (Table 5). There was
no any subject had spreading type of infection pleura only,
posterior mediastinum or middle.

Medication

Broad-spectrum intravenous antibiotics began to be
given to all patients suspected of having cervical infection
extending to the mediastinum. This antibiotics was given
depend on our hospital microbial mapping which was later
changed after the results of the germ culture taken from
the pus specimen came out (12). We use the 2nd generation
of cephalosporin and metronidazole as perioperative
antibiotics then it converted to definitive antibiotics after
the results of bacterial culture are released.
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Figure 5 Pus accumulation was drainage and penrose drain

inserted.

Operative management

There are some literatures describe several surgical
approaches for adequate transthoracic drainage and
debridement for DNM patients. There are median
sternotomy, posterolateral thoracotomy, clam-shell,
subxiphoid, and thoracoscopic. Some studies have
reported their advantages and disadvantages for each
technique (6,13,14).

The surgical management for DNM is radically
debriding any necrotic tissue present in the cervical region
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and the mediastinal space, including drainage from each
abscess site and reducing airway obstruction. Debridement
of cervical area usually via cervicotomy through an incision
anterior sternocleidomastoid muscle on the involved side (s)
or through a neck collar incision. The aims are open an
involved cervical space, drainage (see Figure 4), and debrided
of necrotic tissue (14). Transcervical mediastinal drainage
and debridement procedures of the neck were done for
54 patients (1able 3). In transcervical mediastinal drainage,
the superior mediastinum, the pretracheal, periesophageal
and perivascular spaces were dissected manually through
neck incisions (6,14). Then, one or more soft tubes or
Penrose drains were positioned in the open wounds in
the upper mediastinum (6) (see Figure 5). One patient
underwent transthoracic mediastinal drainage via a right
thoracotomy approach. The right upper mediastinal pleura
were opened longitudinally, and blunt dissection of the
trachea, carina, periesophageal spaces, and perivascular
spaces was performed. This procedure included radical
debridement, decortication, and pleural drainage via
chest tubes. Median sternotomy approach was used in
one case because accumulation of pus in three chamber,
mediastinum, right pleura and left pleura. The advantage
of sternotomy is with a single incision, more optimal area
for assessment, dilution, and drainage of the mediastinal
compartment and both pleura (14). Unfortunately, the
possibility of sternal dehiscence and sternal osteomyelitis
made many surgeons think over from using this approach
(15,16).

Drain insertion was following surgery and pus location.
All of our procedures were followed with substernal drain
44 cases (78.57%), and substernal and intrapleural drain
12 cases (21.43%). There were no left pleural drainage only
or right pleural drainage only. The drainage tubes were
removed when there was clinical improvement, serous and
minimal production. We also used to check from chest X-ray
before drain removal. We didn’t ask chest CT evaluation
due to cost effectiveness.

Conclusions

DNM is a critical infection of the mediastinal connective
and it is a life threatening condition. The most cause of
infection was odontogenic and usually it was spreading to
anterior mediastinum. Transcervical mediastinal drainage
and adequate debridement following with penrose drain
and substernal drain is effective. Transthoracic mediastinal
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drainage was depended on each case. Thoracotomy
if locus infection or pus accumulation on pleura.
Sternotomy approach if locus infection is wide spreading
to mediastinum, right or left pleura. Be careful of sternal
wound dehiscence if we choose sternotomy approach.
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