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Introduction

Descending Necrotizing Mediastinitis (DNM) is a rare but fa-
tal form of acute mediastinitis that occurs when neck infections 
extend to the mediastinum through deep facial spaces [1]. Early 
diagnosis and adequate treatment are essential to minimize 

mortality. Computed Tomography (CT) is an integral part of the 
management of DNM as it confirms the diagnosis and guides 
the surgical procedure [2]. The objective of this paper is to as-
sess the role of computed tomography in diagnosing and plan-
ning the management of DNM. 

Abstract

Introduction: Descending necrotizing mediastinitis is a rare 
and fatal condition that results from the spread of cervicofacial 
infections to the mediastinum. Early and appropriate manage-
ment is needed to reduce mortality and morbidity rates. Imag-
ing, especially CT, plays a central role in the diagnosis, treatment, 
and monitoring of patients. This study is aimed at assessing the 
role of computed tomography in diagnosing and planning the 
management of DNM. 

Material and methods: This is an 8-year retrospective study 
on 11 patients who fulfilled the ESTRERA criteria. All the pa-
tients underwent thoracic radiography along with an enhanced 
cervicothoracic CT scan. 

Results:  Median age was 34 years with a sex-ratio of 1.75. 4 
patients had diabetes. The primary oropharyngeal infection was 
an odontogenic abscess in most cases. The reported symptoms 
were mainly thoracic pain and fever. Thoracic radiography and 
cervicothoracic CT scan confirmed the diagnosis and showed 
different findings. 7 patients were diagnosed with type I DNM, 1 
patient with type IIA and 3 patients with type IIB.

Conclusion: DNM is a medico-surgical emergency where im-
aging, in particular CT, plays an essential role in establishing the 
diagnosis and guiding the surgical approach to ensure optimal 
patient care.
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Case presentation

The patients included 7 men and 4 women (sex-ratio:1,75). 
The median age was 34 years (range, 22-70 years). 4 patients 
had diabetes. The intervals between onset of symptoms and 
hospitalization varied from 5 to 30 days (mean 15 days). The 
primary oropharyngeal infection was an odontogenic abscess 
(n=8, 73%), cervical soft tissue abscess (n=2, 18%), and periton-
sillar abscess (n=1, 9%). The reported symptoms were mainly 
cervicothoracic pain, erythema, tenderness, and fever. 6 pa-
tients presented with thoracic pain and dyspnea.

Thoracic radiography showed a widening of the mediasti-
num in 7 patients, pleural effusion in 4 cases and pulmonary 
infiltrates in 4 patients.

Enhanced cervicothoracic CT scan was performed on all our 
patients and confirmed the diagnosis of DNM, showing variable 
findings as represented in “Table 1”. 

7 patients were diagnosed with type I DNM, 1 patient with 
type IIA and 3 patients with type IIB.

Table 1: Cervicothoracic CT findings.

CT Findings Cases

Mediastinal fat infiltration 10

Mediastinal emphysema 3

Mediastinal fluid collections 7

Pleural effusion 5

Pericardial effusion 2

Mediastinal lymphadenopathy 9

Subcutaneous emphysema 3

Pulmonary infiltrates 6

Pulmonary embolism 1

Osteitis 2

The patients were initially admitted to the Intensive Care 
Unit (ICU) where they received broad-spectrum antibiotics to-
gether with airway management. All of our patients underwent 
surgical intervention according to the type of DNM.

The postoperative course was unremarkable for 5 patients, 
3 patients required prolonged hospitalization in the ICU, mean 
while, 3 patients died of septic shock.

Discussion

DNM is an uncommon form of acute mediastinitis that re-
sults from the spread of a severe cervico-facial infection to the 
mediastinum (odontogenic infections, peritonsillar and ret-
ropharyngeal abscesses, traumatic pharyngeal perforations) 
[3,4]. It is a rare and rapidly progressive condition with reported 
mortality rates ranging from 20 to 40% especially if diagnosis 
and treatment are delayed [5-7]. DNM predominantly affects 
young men and people with immunocompromising conditions 
[8-11]. Early recognition of DNM is critical, before the spread 
of the infection to the mediastinum and development of sepsis 
[5]. Signs of a deep cervical infection such as swelling, erythe-
ma, and tenderness, are usually present at first. Mediastinal in-
volvement should be suspected whenever dyspnea, dysphagia, 
and thoracic pain are found [3,4,12,13].

The Estrera’s diagnostic criteria remain valid to establish the 
diagnosis of DNM [8]:

1- Clinical manifestations of severe infection

2- Demonstration of characteristic radiographic features 
such as mediastinal widening, mediastinal emphysema, medi-
astinal fluid collection with bubbles or abscesses with air-fluid 
level

3- Preoperative or post-mortem documentation of such 
infection

4- Establishment of a relationship between an ongoing 
oropharyngeal or cervical infection and the mediastinal necro-
tizing process.

Medical imaging plays a central role in the diagnosis and 
management of DNM.

Plain chest radiography is the first line of imaging technique 
performed on patients with respiratory symptoms. It commonly 
uses a standard posteroanterior projection. The radiologic find-
ings in plain chest radiography are the following [5,14]:

- Mediastinal emphysema

- Widening of the mediastinum (Figure 1)

- Pleural, pericardial effusion (Figure 2)

- Opacity filling the retro-sternal, retro-cardiac spaces

- Pulmonary infiltrates (Figures 1,2)

Cervicothoracic CT scan is the modality of choice for DNM 
imaging as it confirms the diagnosis and gives important infor-
mation concerning the extent and the severity of mediastinal 
involvement [14-16]. 

The examination protocol includes two helical acquisitions 
covering the area from the skull base to the diaphragm before 
and after a bolus of 2 cc/Kg intravenous contrast media. Image 
reconstruction is done in thin slices. Studies are transferred to 
a viewing workstation where multiplanar CT reformatted scans 
are viewed. The following features of DNM can be identified [2, 
5,14]:

- Mediastinal fat infiltration (increased density) (Figure 
3)

- Mediastinal emphysema (Figure 3)

- Mediastinal fluid collections with or without gas (Fig-
ures 4-8)

- Pleural, pericardial effusion (Figures 5-7)

- Myositis and thickened muscular fascia

- Cervical, mediastinal lymphadenopathy 

- Subcutaneous and soft tissue emphysema (Figure 9)

- Osteitis of sternum, clavicle (Figure 10)

- Vascular thrombosis (Figure 11)

Hasegawa and Endo classified DNM into three types accord-
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Figure 1: Thoracic radiography showing widening of the medias-
tinum (discontinued line) with bilateral pulmonary infiltrates (as-
terisk).

Figure 2: Thoracic radiography showing bilateral pulmonary infil-
trates (asterisk) with right pleural effusion (red arrow).

Figure 3: Chest CT on axial (A) and sagittal (B) reconstructions 
showing mediastinal fat infiltration with emphysema (red arrow) 
patient with type IIB DNM.

Figure 4: Chest CT on axial (A) and sagittal (B) reconstructions 
showing mediastinal (arrows) and cervical soft tissue (asterisk) ab-
scesses patient with type I DNM.

Figure 5: Chest CT on axial reconstructions showing anterior and 
posterior mediastinal abscesses (asterisk) with right pleural empy-
ema (red arrow) patient with type IIB DNM.

Figure 6: Chest CT on axial (A) and sagittal (B) reconstructions 
showing anterior and posterior mediastinal abscesses (asterisk) 
with right apical pleural empyema (red arrow) patient with type 
IIB DNM.

Figure 7: Chest CT on axial reconstructions showing anterior and 
posterior mediastinal abscesses (asterisk) with right apical pleural 
empyema (red arrows) on a patient with type IIB DNM.

Figure 8: Chest CT on axial reconstructions showing anterior and 
posterior mediastinal abscesses (asterisk) with right apical pleural 
empyema (red arrows) on a patient with type IIB DNM.
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Figure 9: Chest CT on axial reconstructions showing anterior and 
posterior mediastinal abscesses (asterisk) with right apical pleural 
empyema (red arrows) on a patient with type IIB DNM.

Figure 10: Chest CT on axial reconstructions showing left clavicle 
osteitis (red arrows) on a patient with type IIA DNM.

Figure 11: Chest CT on axial reconstructions showing distal left 
pulmonary embolism (red arrow) on a patient with type IIA DNM.

ing to its diffusion within the mediastinum, based on CT findings 
[2,5,17]:

- Type I: The infection is limited to the upper mediasti-
num, above the carina

- Type IIA: The infection spreads down to the anterior 
mediastinum

- Type IIB: The infection extends under the carina to the 
anterior and posterior mediastinum.

Hence, the CT scan guides surgical and drainage procedures. 
It is also a useful tool to monitor the adequacy of mediastinal 
drainage after surgery and for the decision-making to re-oper-
ate if the infection persists or relapses within the mediastinum 

[2,18].

DNM should be treated adequately and promptly to reduce 
mortality. Treatment is mainly based on [12,19-22]:

- surgical cervical and mediastinal debridement and 
drainage.

- effective pleural and pericardial drainage 

- administration of appropriate broad-spectrum antibi-
otics 

- airway management and support of the vital organs in 
the ICU 

Surgical debridement approach depends on the type of 
DNM, defined by Hasegawa and Endo classification [5,14]:

- type I:  Cervicotomy with mediastinal drainage by a 
cervical approach. 

- type IIA: Cervicotomy and thoracic drainage through a 
substernal incision

- type II B: Debridement following irrigation of the me-
diastinum through a standard right thoracotomy, followed by a 
minimal left thoracotomy.

Conclusion

DNM remains a life-threatening condition that requires rapid 
diagnosis and treatment. The use of CT scan is critical to help 
improve clinical outcome, as it diagnoses early-stage DNM and 
guides surgical approaches. CT can be useful to assess postop-
erative results to indicate possible reoperation in patients who 
still show signs of infection.
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