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Abstract
Introduction: Mediastinal infection is a persistent and difficult widespread infectious disease caused by secondary complica-
tions of adjacent organs. It spreads easily and is often misdiagnosed because of the lack of typical manifestations.
Material and methods: To highlight the clinical features, medical and surgical strategy of descending necrotizing mediastini-
tis we performed a retrospective study of 25 documented cases during a 10-year period at our hospital, all treated surgically,  
10 from the ORL department and 15 from our thoracic surgery department.
Results: Patients were aged from 20 to 84 years, with a median age of 41 years, male predominance (19 men and 6 women), sex 
ratio of 3.6. A cervicotomy (in 40% of cases) was associated or not with videothoracoscopy (one case) or thoracotomy (in 20% 
of cases) and wide-spectrum antibiotherapy. In the postoperative period, an irrigation-suction system was used on the drains in 
15 patients. In 1 case a rethoracotomy was necessary to remove a residual right pyothorax, and one patient required a tracheos-
tomy. Twenty-two (88%) patients recovered from their mediastinitis. Death of 3 patients by sepsis multiorgan failure occurred. 
Postoperative follow-up during one year was uneventful without recurrence.
Conclusions: According to our experience, we believe the more aggressive local treatment is, the better are the results.
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Introduction
Mediastinal infection is a persistent and difficult wide-

spread infectious disease caused by secondary complica-
tions such as inflammation, damage, or perforation of adja-
cent organs in the mediastinal space. This disease spreads 
easily and is often misdiagnosed because of the lack 
of typical manifestations Current diagnosis, paraclinical 
investigation and treatment are not easily supported by 
evidence-based medical research [1, 2].

Mediastinal infection is insidious in the early stage, 
without typical symptoms; the role of computed tomography 
(CT) is important. The primary approaches to treatment are 
to control the origin of infection, control of antibiotic agents, 
and nutritional help [1–6]. Minimally invasive drainage or sur-
gical interventions are the basic treatment but without con-
sensual standards on the timing of each therapeutic option. 

Aim
We report our experience of surgery of descending nec-

rotizing mediastinitis (DNM) through a bicentric retrospec-
tive study of patients.

Material and methods 
The aim was to highlight the clinical features of medias-

tinitis, to attempt to define each clinical scenario, respon-
sible pathogens and the medical and surgical treatments 
through a retrospective study of documented cases of de-
scending necrotizing mediastinitis that were managed at 
our department of thoracic surgery and otorhinolaryngology 
of Military Teaching Hospital Mohammed V, from January 
2010 to December 2020. Patients included in our study had 
bacteriological confirmation of DNM after surgery. 

Clinical signs and initial infectious site are summa-
rized in Table I. All our patients benefited from a preopera-
tive chest and neck CT allowing us to specify the site and 
the extent of the infection (Figures 1–4). We adopt diag-
nostic criteria of DNM defined by Estrera and colleagues 
including: clinical manifestation of severe oropharyngeal 
infection (odontogenic, peritonsillar, or retropharyngeal 
abscesses, Ludwig’s angina, or infection secondary to trau-
matic pharyngeal perforations), demonstration of charac-
teristic roentgenographic features of DNM, documentation 
of mediastinitis during the operation or postmortem exam-
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ination, or both; and establishment of the relation between 
oropharyngeal infection and development of DNM.

The emergency medical management of these patients 
included intensive antibiotherapy, and a without delay 
a surgical procedure to control the polymicrobial infection, 
through pre-sternocleidomastoid cervicotomy with or with-
out thoracotomy to give access to the different collections 
of pus in the neck and mediastinum. We technically ensure 
complete removal of necrotic tissue and we avoid making 
dissection of non-infected tissue to prevent dissemination 
of the infection and we particularly emphasize the step of lo-
cal abundant washing with oxygenated water diluted in sa-
line serum at 0.9%. Complete closure of the surgical cervical 
wound was forbidden and a washing drainage system was 
used to allow frequent deep washing by diluted povidone 
iodine. Secondary wound closure is performed after infection 
control. For some patients (n = 8) a utility incision in the sub-
mandibular area was mandatory to drain the odentogenic 
abscess. In the case of thoracotomy (n = 5) a double drainage 
of the mediastinal and pleural space using large size drains 
(CH 32) and an intrapleural washing system were used. 

Results
During a 10-year period at our hospital, 25 documented 

cases of DNM were treated surgically, 10 from the ORL de-
partment and 15 from our department. Patients were aged 

Table I. Demographic and clinical characteristics of patients with 
DNM

Variables Patients (n = 25) Percentage

Sex:

Male 19 76

Female 6 24

Age [years] 41.5 ±2.2 –

BMI [kg/m2] 24.8 ±2.9 –

History of:

Smoking 11 44

Obesity 4 16

Diabetes or HTA: 5 20

Hemopathy 1 4

Hepatitis 1 4

Allergy of iode 1 4

Origin of infection:

Odental 20 80

Parotid 1 4

Amygdal 3 12

Otitis 1 4

Use of NSAI 18 72

Clinical finding:

Neck swelling 22 88

Dysphagia 3 12

Dyspnea 8 32

Chest pain 6 24

B

A

C

Figure 1. A–C – Transversal views of a rhino cervical scan with 
multiple beginning infectious collections
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from 20 to 84 years, with a median age of 41 years, and 
male predominance, 19 men and 6 women, sex ratio of 3.6. 
Biological data are in Table II. Surgical approaches are listed 
in Table III. 

In the postoperative period, an irrigation-suction sys-
tem was used on the drains in 15 patients. In one case 
a rethoracotomy was necessary to remove a residual right 
pyothorax, and one patient required a tracheostomy.

Because an aggressive approach to post-operative im-
aging is a key component of this clinical approach a follow-
up chest CT performed systematically in the first and sec-
ond postoperative week was satisfactory without residual 
collection. Finally, 22 (88%) patients recovered from their 

mediastinitis. But we regret the death of 3 cases. The cause 
of death was a non-controlled septic multiorgan failure. 
Postoperative follow-up during 1 year was uneventful with-
out recurrence.

Discussion
Descending necrotizing mediastinitis (DNM) is an 

acute polymicrobial infection, stigmatized by delayed diag-
nosis and usually high morbidity and mortality. It begins 
in the odontoid or cervical soft tissues and then spreads 
along the fascial planes to the thorax [6–9]. Inadequate 
initial control of the source of infection leads to clinical de-
terioration over the next several hours or days, until respi-

Figure 2. Chest CT view. A – Transversal views of chest CT scan with mediastinal, right pleural extension of mediastinal infection.  
B – Transversal views of chest CT scan with mediastinal, and bilateral pleural extension of mediastinal infection (arrows)

B

Figure 3. Postoperative view of a cervical wound of odental de-
scending necrotizing mediastinitis

Figure 4. Perioperative view of a right anterior thoracotomy show-
ing a huge collection in the anterior mediastinum 
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Table II. Biological infectious data and isolated germ and used 
antibiotics

Parameter Admission Postoperative 
D1–D2

Maximum CRP 250 mg/l (145–421) 140 mg (90–180)

WBC count 18 × 103 (15–27 × 103) 22 × 103 (17–28 × 103)

Anemia 8.2 (6.8–13.5) 10.1 (9.2–13.4)

Antibiotherapy Ceftriaxone, gentamycin 
and imidazole

Ceftriaxone, 
gentamycin

Isolated germ Streptococcus pyogenes, 
Staphylococcus, BgN

–

Table III. Surgical approaches performed in emergency treatment 
of DNM  

Variable Patients, n (%)

Cervicotomy 10 (40)

Cervicotomy and VATS 1 (4)

Double cervicotomy 8 (32)

Thoracotomy 5 (20)

Re-thoracotomy 1 (4)

ratory failure or septic shock prompts further investigation. 
These infectious processes spread rapidly through three 
cervical fascial planes that serve as a conduit to the me-
diastinum, or via the retrovisceral space, which connects 
the retropharyngeal space to the posterior mediastinum 
accelerated by gravity as well as by the negative intratho-
racic pressure generated by normal respiratory excursion. 
The other two entry points are the viscera vascular space, 
which descends along the carotid sheath, and the pretra-
cheal space, which is most often involved in postoperative 
tracheal or thyro-cervical infections. Until 10 years ago, 
mortality rates in DNM remained high despite the advent 
of new imaging tactics and the introduction of modern 
intensive care principles. Mortality rates in retrospective 
DNM studies have ranged from zero to 83% [1, 2]. Freeman 
et al. were the first to describe the use of an algorithmic ap-
proach to manage DNM [1]. They advocated a broad, mul-
tidisciplinary approach with aggressive drainage, includ-
ing cervical and thoracic debridement, followed by serial 
cross-sectional imaging to guide future debridement. Over 
an 18-year period, Freeman et al. treated 10 patients with 
DNM without any mortality, although they reported marked 
morbidities [1]. The optimal management of patients with 
DNM remains controversial [2, 10]. This modified approach 
involves greater multidisciplinary involvement and aggres-
sively implements 24–72 hourly imaging follow-up with se-
rial debridements based on imaging findings. 

The importance of anatomic understanding in the man-
agement of the disease and surgical approach is illustrated 
by our experience and that of others [11–17]. glucocorti-
coids prior to admission, anaerobiosis on the initial CT 
scan, and a pharyngeal focus of fasciitis have recently been 
defined as independent risk factors for DNM [18]. Late or 
inadequate treatment is likely to result in a fatal outcome. 

DNM was first classified by Endo et al. [5] in 1999 ac-
cording to the degree of mediastinal extension; infections 
limited to the area superior to the carina were defined as 
type I, whereas those extending to the inferior mediasti-
num (LM) were defined as type II with subdivisions of type 
IIA for involvement of the anterior LM and type IIB for in-
volvement of the anterior and posterior LM. Sugio et al. [4] 
proposed a new classification system with an additional 
type IIC category for infections limited to the posterior SCI. 
The study found that types I and IIC were more frequently 
subjected to cervical drainage, whereas types IIA and B 
were more often treated by thoracotomy. Type II infections 
had a higher probability of 90-day mortality, with a trend 
toward better short-term survival for type IIC infections.

The value of early and aggressive imaging for DNM has 
recently been recognized in the literature, but it is not suffi-
cient to improve outcomes without other measures. In our 
protocol, routine serial imaging allows us to closely follow 
the extent of the disease, providing adequate information 
to achieve rapid and comprehensive source control. Thus, 
our approach relies on aggressive operative debridements 
guided by the imaging strategy. The extent of operative 
debridement in DNM has been the subject of contro-

versy. Some authors have advocated that all mediastinal 
infections above the carina can be managed primarily by 
a cervical approach, whereas descent of infection below 
the carina would require transthoracic drainage [6, 13]. 
The failure rate of management with isolated transcervi-
cal drainage can be as high as 70% [9]. given the aggres-
sive spread of the disease, other authors have advocated 
an early, multidisciplinary approach to debridement, re-
gardless of the presence or absence of lower mediastinal 
involvement [19]. The only previous study to achieve zero 
mortality reported the use of an initial debridement based 
on a combined cervical/thoracic approach [1]. In this study, 
imaging revealed that 59% of patients had an unsuspect-
ed site of infection, which led to a more aggressive initial 
surgical procedure [1, 19]. We strongly recommend a multi-
disciplinary approach for patients with suspected DNM to 
rapidly optimize source control and limit disease progres-
sion. Key elements of the algorithm include early resuscita-
tion and airway management, urgent surgical exploration 
and debridement, wide repetitive irrigation and drainage, 
serial imaging to monitor disease progression, and aggres-
sive serial debridements to achieve optimal source control. 
Morbidity was minimal other than disease-related morbid-
ity, and this is a crucial feature in the management of pa-
tients with DNM, as the application of modern principles 
of critical care medicine has led to substantial advances in 
the treatment of the disease. 

Some alternative treatments such as immunoglobulins 
and polymyxin B hemoperfusion treatment can be conduct-
ed after surgery. The immunological treatment should be 
assessed in resistant cases, and intravenous immunoglobu-
lins can be tried in treatment for instable patient [20].
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Conclusions
Our series of patients with DNM advances knowledge 

in the treatment of this rare but highly lethal disease. As 
our experience demonstrates, we believe that the more ag-
gressive local treatment is, the better are results.

Disclosure
The authors report no conflict of interest.

References 
1. Freeman RK, Vallieres E, Verrier ED, Karmy-Jones R, Wood DE. Descending 

necrotizing mediastinitis: an analysis of the effects of serial surgical debride-
ment on patient mortality. J Thorac Cardiovasc Surg 2000; 119: 260-267. 

2. Sandner A, Borgermann J. Update on necrotizing mediastinitis: causes, ap-
proaches to management, and outcomes. Curr Infect Dis Rep 2011; 13: 278-286. 

3. Pearse HE. Mediastinitis following cervical suppuration. Ann Surg 1938; 108: 
588-611. 

4. Cho JS, Yeong DK, Hoseok I, Lee SK, Jeong YJ. Treatment of mediastinitis us-
ing video-assisted throacoscopic surgery. Eur J Cardiothorac Surg 2008; 34: 
520-524.

5. Endo S, Murayama F, Hasegawa T, Yamamoto S, Yamaguchi T, Sohara Y,  
Fuse K,  Miyata M, Nishino H. guideline of surgical management based on 
diffusion of descending necrotizing mediastinitis. Jpn J Thorac Cardiovasc 
Surg 1999; 47: 14-19.

6. Estrera AS, Landay MJ, grisham JM, Sinn DP, Platt MR. Descending necrotiz-
ing mediastinitis. Surg gynecol Obstet 1983; 157: 545-552. 

7. Wheatley MJ, Stirling MC, Kirsh MM, gago O, Orringer MB. Descending nec-
rotizing mediastinitis: transcervical drainage is not enough. Ann Thorac Surg 
1990; 49: 780-784. 

8. Colmenero Ruiz C, Labajo AD, Yañez Vilas I,  Paniagua J. Thoracic complica-
tions of deeply situated serous neck infections. J Craniomaxillofac Surg 1993; 
21: 76-81. 

9. Marty-Ane CH, Alauzen M, Alric P, Serres-Cousine O, Mary H. Descending nec-
rotizing mediastinitis. Advantage of mediastinal drainage with thoracotomy. 
J Thorac Cardiovasc Surg 1994; 107: 55-61. 

10. Howell HS, Prinz RA, Pickleman JR. Anaerobic mediastinitis. Surg gynecol  
Obstet 1976; 143: 353-359.

11. Chen KC, Chen JS, Kuo SW, Huang PM, Hsu HH, Lee JM, Lee YC. Descending 
necrotizing mediastinitis: a 10 year surgical experience in a single institution. 
J Thorac Cardiovasc Surg 2008; 136: 191-198. 

12. Hirai S, Hamanaka Y, Mitsui N, Isaka M, Mizukami T. Surgical treatment 
of virulent descending necrotizing mediastinitis. Ann Thorac Cardiovasc Surg 
2004; 10: 34-38. 

13. Brunelli A, Sabbatini A, Catalini g, Fianchini A. Descending necrotizing me-
diastinitis: cervicotomyor thoracotomy? J Thorac Cardiovasc Surg 1996; 111: 
485-486. 

14. Kocher gJ, Hoksch B, Caversaccio M, Wiegand J, Schmid RA. Diffuse descend-
ing necrotizing mediastinitis: surgical therapy and outcome in a single-cen-
tre series. Eur J Cardiothorac Surg 2012; 42: e66-e72. 

15. Corsten MJ, Shamji FM, Odell PF, Frederico JA, Laframboise gg, Reid KR, Val-
lieres E, Matzinger F. Optimal treatment of descending necrotizing mediasti-
nitis. Thorax 1997; 52: 702-708. 

16. Ridder gJ, Maier W, Kinzer S, Teszler CB, Boedeker CC, Pfeiffer J. Descending 
necrotizing mediastinitis: contemporary trends in etiology, diagnosis, man-
agement, and outcome. Ann Surg 2010; 251: 528-534. 

17. Erkmen CP, Wang H, Czum J, Paydarfar JA. Use of cervicothoracic anatomy 
as a guide for directed drainage of descending necrotizing mediastinitis.  
Ann Thorac Surg 2012; 93: 1293-1294. 

18. Petitpas F, Blancal JP, Mateo J, Farhat I, Naija W, Porcher R, Beigelman C, 
Boudiaf M, Payen D, Herman P, Mebazaa A. Factors associated with the me-
diastinal spread of cervical necrotizing fasciitis. Ann Thorac Surg 2012; 93: 
234-238. 

19. Bounds gA. Subphrenic and mediastinal abscess formation: a complication 
of Ludwig’s angina. Br J Oral Maxillofac Surg 1985; 23: 313-321.

20. Yanik F, Altemur Karamustafaoglu Y, Yoruk Y. Management of a difficult in-
fectional disease: Descending necrotizing mediastinitis. J Infect Dev Ctries 
2018; 12: 748-754.


