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Abstract OBJECTIVES: Descending necrotizing mediastinitis (DNM) is a severe potentially 
fatal disease of the mediastinum which spreads downwards from oropharyngeal 
region. Mortality varies from 11 to 40%. There is agreement on the importance 
of early diagnosis, aggressive surgical treatment and the need for a multidisci-
plinary approach. 
DESIGN: Retrospective study of series of patient treated for DNM regarding 
multidisciplinary approach and surgical treatment.
PATIENTS AND METHODS: Sixteen patients that were surgically treated for DNM 
from 2008 to 2017 at our hospital were consecutively enrolled in observational 
descriptive study. 
RESULTS: Twelve patients had disease localised above tracheal bifurcation 
level. Nine of them underwent transcervical drainage, three patients underwent 
more extensive treatment. Four patients with disease spread below the treacheal 
bifurcation level were treated with transcervical drainage in combination with 
posterolateral thoracotomy or videothoracoscopy. Three patients underwent 
videothoracoscopy – two of them as primary surgical treatment with need of one 
reoperation – contralateral videothoracoscopy. The third patient was initially 
treated with a transcervical approach and videothoracoscopy was indicated as 
a reoperation because of the progression of the disease. One patient died (mortal-
ity 6.25%). 
CONCLUSION: In management of descending necrotizing mediastinitis, early 
diagnosis, aggressive surgical treatment and use of broad-spectrum antibiotics 
and nowadays also multidisciplinary approach are crucial. Transcervical drainage 
combined with posterolateral thoracotomy or videothoracoscopy were used with 
good results. 
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Abbreviations:
CT  - computed tomography
DNM - descending necrotizing mediastinitis

INTRODUCTION
Descending necrotizing mediastinitis (DNM) is an 
acute, potentially fatal disease of the mediastinum, 
which spreads downwards from the oropharyngeal 
region because of the absence of anatomical barriers 
between fascial spaces of the neck and the mediasti-
num (Pearse, 1938). Despite modern antibiotics and 
better computed tomography (CT) availability the 
mortality for DNM is from 11 to 40% (Freeman et al. 
2000; Sandner & Börgermann, 2011). The diagnostic 
criteria are as follows: 

1. clinical manifestation of severe infection in the 
oropharyngeal region,

2. signs of mediastinitis on the CT scan,
3. confirmation of the diagnosis during surgical 

procedure or autopsy,
4. connection between the oropharyngeal infection 

and mediastinitis (Estrera et al. 1983).
Contrast-enhanced CT scan of the chest and the 

neck is the gold standard in diagnostics of mediastini-
tis and for monitoring the disease's progress (Exarhos 
et al. 2005; Freeman et al. 2000). CT scan of chest and 
neck plays important role in the extent of the medi-
astinitis evaluation. For the extent of the disease and 
radicality of the treatment the Endo classification 
was created. Endo type I. describes disease which is 
located above the level of bifurcation of the trachea. 
In Endo type IIa the disease extends below the level 
of tracheal bifurcation into the anterior mediastinum, 
while Endo type IIb is infection in the whole, the 
anterior and the posterior mediastinum (Endo et al. 
1999).

In the past, the aetiology of DNM was, in most 
patients, odontegenic infection. Nowadays a pha-
ryngeal infection such as a peritonsillar abscess or 
a parapharyngeal abscess are more frequent (Kocher 
et al. 2012; Sandner & Börgermann, 2011). There is 
general agreement on the need for early diagnostics, 
broad-spectrum antibiotics treatment, a multidisci-
plinary approach and aggressive surgical treatment. 
Controversies exists regarding the extent of surgical 
approach. Less invasive approaches are the transcervi-
cal approach – transverse or lateral (Rider et al. 2012), 
parasternal mediastinotomy (Tanaka et al. 2007) or 
paravertebral approach (Dzian et al. 2013). Endo-
scopic surgery includes mediastinoscopy (Chen et al. 
2008; Shimizu et al. 2006), videothoracoscopy (Hsin 
& Yim 2011). The classic approach is thoracotomy for 
Endo type II (Kocher et al. 2012). Some departments 
use sternotomy (Stella & Petrella, 2005) or clamshell 
thoracotomy (Ris et al. 1996).

MATERIAL AND METHODS
From January 2008 to December 2017, sixteen patients 
with DNM were treated at the Department of Thoracic 
Surgery and the Department of Anaesthesiology and 
Intensive Medicine at our hospital. These patients met 
the criteria for DNM (Estrera et al. 1983) and were 
enrolled consecutively to retrospective descriptive 
study (Table 1). Clinical presentation, patient's his-
tory, early contrast-enhanced CT scan of the neck and 
the chest and intraoperative findings were important 
for diagnosis. Age, sex, aetiology of the disease, CT 
scan surveillance, extent of the disease according to 
Endo classification, surgical management and surgi-
cal approach, antibiotic treatment, hospital length of 
stay and mortality were recorded. The basic principle 
of surgical treatment was the elimination of infection, 
mediastinotomy, debridement and mediastinal drain-
age. Thoracic surgeon, otorhinolaryngologist, and 
stomatologist in odontogenic DNM play the key role 
in surgical treatment. A surgical approach was chosen 
according to the extent of the disease (Endo classifica-
tion) on the CT scan of the chest and the neck. 

This study was approved by the Hospital Ethics 
Committee on 23rd of november 2017 with file number 
EK UNM no.132/2017. Since it is a retrospective study 
the need for patient consent is waived. The work was 
performed in accordance with the principles of the 
1983 Declaration of Helsinki.

RESULTS 
The average age was 48.6 years (ranged from 22 to 
69 years; median 49.5 years). Eleven patients were male 
(68.75%) and five females (31.25%). In six patients the 
primary infection was odontogenic. In three patients 
the origin was peritonsillar abscess and parapharyngeal 
abscess in three patients. Inflamed carcinoma of the 
thyroid gland was the cause of DNM in one patient. In 
one patient the infection spread downwards from puru-
lent arthritis of the left sternoclavicular joint. Compli-
cation after medial cervical cyst operation was recorded 
in one patient. Cervical vertebrae osteomyelytis around 
the osteosynthetic material, six years after surgical sta-
bilisation after injury, and paravertebral abscess was the 
aetiology of DNM in one patient. 

Twelve of 16 patients (75%) had disease localized 
above the bifurcation of the trachea (Endo type I). In 
four cases (25%) the infection spread also in anterior 
and posterior mediastinum below the trachea bifurca-
tion (Endo type IIb). 3.6 was the average CT scan count 
per patient with a range from two to six. 4.3 days was 
the average time between surgical procedure and con-
trol CT scan, the range was from two to six days.

The multidisciplinary team consisted of a thoracic 
surgeon, otorhinolaryngologist, an anaesthetist, a radi-
ologist and infectious disease specialist. In patients with 
odontogenic infection a stomatologist was part of  the 
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team. Six patients (37.5%) with odontogenic DNM 
uwnderwent stomatologic intervention – tooth extrac-
tion, incision and drainage of submandibular abscesses. 
Parapharyngeal and peritonsillar abscesses were evacu-
ated by otorhinolaryngologist through neck incisions. 
In 11 patients (68.75%) a lateral neck incision was per-
formed – on the right in two patients (12.5%); on the left 
in six patients (37.5%) – in one of them in combination 
with a transverse neck incision. Three patients (18.75%) 
underwent lateral neck incision on both sides. Four 
patients (25%) underwent transverse neck incision. 
Nine of twelve patients (56.25%) with localized disease 
Endo type I underwent primary only neck incision – 
four of them (25%) transverse neck incision and five 
lateral incision (31.25%). There was a need for reopera-
tion in five patients of this group. One patient under-
went right posterolateral thoracotomy, one patient 
right videothoracoscopy and another one parasternal 
mediastinotomy. In two patients left thoracotomy 
was indicated because of empyema of the left thoracic 
cavity. Three patients with Endo type I were treated 
more extensively from the beginning, two of them with 
transcervical drainage and posterolateral thoracotomy 

(one left and one right) with no need for reoperation. 
The third patient underwent transcervical drainage and 
videothoracoscopy on the right primarily, and because 
of progression of DNM – retrosternal abscess – left 
videothoracoscopy was indicated. All four patients 
(25%) in Endo type IIb group underwent extensive 
surgical treatment primarily. Two of them underwent 
transcervical drainage and right thoracotomy and one 
patient underwent transcervical drainage and right vid-
eothoracoscopy. There was no need for reoperation in 
this group. The last patient was treated unusually with 
paravertebral mediastinotomy. He was reoperated – left 
thoracotomy was indicated because of thorax empyema 
on the left. Tracheostomy was indicated in 12 patients 
(75%). An immunologist participated in the treatment 
of ten patients (62.5%). In nine of them (56.25%) sec-
ondary immunodeficiency was proved from blood tests 
and the immunomodulating treatment was indicated. 
In one patient, the gynaecologist was a part of the team. 
Because of the 36th week of gravidity a section was indi-
cated in the beginning of the treatment. The average 
length of stay in hospital was 29.16 days with a range 
from 14 to 50 days. One patient (6.25%) died of severe 

Tab. 1 . Table describing each patient case regarding age, aetiology and extension of descending necrotizing mediastinitis, surgical 
approach and outcome

Case no. Age Aetiology Endo Surgical approach Reoperation Outcome

1. 36 Odontogenic I Transcervical - Survival

2. 41 Cervical cyst surgery 
complication I Transcervical Parasternal 

mediastinotomy Survival

3. 64 Parapharyngeal abscess I Transcervical - Death

4. 36 Prevertebral neck abscess IIb Paravertebral Left thoracotomy* Survival

5. 48 Peritonsillar abscess I Transcervical - Survival

6. 53 Odontogenic IIb Transcervical + right 
thoracotomy - Survival

7. 57 Peritonsillar abscess I Transcervical Left thoracotomy* Survival

8. 57 Left sternoclavicular joint 
arthritis I Transcervical - Survival

9. 51 Infl amed thyroid gland 
carcinoma I Transcervical - Survival

10. 28 Odontogenic I Transcervical + right 
thoracotomy - Survival

11. 47 Parapharyngeal abscess I Transcervical Right thoracotomy Survival

12. 59 Parapharyngeal abscess I Transcervical + left 
thoracotomy - Survival

13. 41 Odontogenic IIb Transcervical + right 
videothoracoscopy - Survival

14. 69 Odontogenic I Transcervical Right 
videothoracoscopy Survival

15. 68 Peritonsillar abscess IIb Transcervical + right 
thoracotomy - Survival

16. 22 Odontogenic I Transcervical + right 
videothoracoscopy 

Left 
videothoracoscopy Survival

*Reoperation indicated because of thoracic empyema
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septic shock and multiple organ dysfunction syndrome 
due to delayed diagnosis.

Initial empiric antibiotic treatment consists 
of  broad-spectrum antibiotics covering both aerobic 
and anaerobic bacteria spectrum. Most of the patients 
were send from local hospitals to our hospital with 
combination of  amoxicilin/clavulanate (nine patients, 
56.25%) or sultamicilin (seven patients, 43.75%) with 
metronidazol (13 patients, 81.25%). According to intra-
operative microbiological test results, initial antibiotic 
treatment was combined with or changed to the fol-
lowing: meropenem (eight patients, 50%), ciprofloxa-
cin (eight patients, 50%); vancomycin (six patients, 
37.5%), piperacilin/tazobaktam (five patients, 51.25%). 
Microbiological tests, in agreement with the literature, 
confirm polymicrobial flora containing G+ aerobic 
and anaerobic cocci, G+ and G- bacteria and candida 
species (Brook & Frazier, 1996; Costalonga & Herz-
berg, 2014; Freeman et al. 2000). Most of the patients 
(14 patients, 87.5%) were also treated with antimycot-
ics (fluconazole in 13 patients 81.25%; ketoconazole 
in three patients = 18.75%, caspofungin in 1 patient = 
6.25%) because of proved mycotic infection from inpra-
operative cultures.

DISCUSSION
In recent literature a shift from odontogenic to pharyn-
geal aetiology is described (Kocher et al. 2012; Sandner 
& Börgermann, 2011). In our group, we have the same 
number of patients with odontogenic aetiology as well 
as with pharyngeal aetiology. Other aetiology of DNM 
such as sternoclavicular arthritis, complications of sur-
gery, perforations of airways and oesophagus, thyroid 
gland inflammation etc. is very rare (Dzian et al. 2013; 
Kocher et al. 2012; Smolár et al. 2017).

According to CT scan surveillance recommendation, 
this should be done 48–72 hours after surgical interven-
tion to check for progression of mediastinitis that is not 
clinically manifested yet. In our group the average time 
between surgical intervention and CT scan was 4.3 days 
with a range from two to six days.

In nine from 12 patients with Endo type I, in agree-
ment with the literature, we used only transcervical 
drainage as the surgical approach for mediastinotomy. 
It was performed by otorhinolaryngologist. This was 
sufficient for five patients (55.5%). In four cases reop-
eration was indicated. Three patients were treated more 
radically from the beginning – two thoracotomies and 
one videothoracoscopy were performed with good 
results and with no need for reoperation. Patients with 
Endo type II were treated more radically. In two patients 
with Endo type IIb the transcervical drainage was com-
bined with thoracotomy. One patient underwent video-
thoracoscopy from this group. These patients did not 
require reoperation. The fourth patient was admitted to 
our hospital in prolonged sepsis. According to this fact 
and according to the patient´s status we decided to per-

form unusual paravertebral mediastinotomy. As a result 
of control CT scan, left thoracotomy was indicated 
afterwards because of the empyema of the left thorax.

More studies declare the benefit for patients with 
extended Endo IIa and Endo IIb disease of a more 
radical approach in treatment of DNM (Corsten et al. 
1997; Misthos et al. 2007). The possibilities vary from 
endoscopical approaches (subxiphoideal mediastinos-
copy, video-assisted thoracic surgery – VATS) (Chen et 
al. 2008; Cho et al. 2008), through classic posterolat-
eral thoracotomy (Freeman et al. 2000; Marty-Ane et 
al. 1999; Papalia et al. 2001), to extensive approaches 
like sternotomy for Endo type IIa (Gorlitzer et al. 2007; 
Kocher et al. 2012; Misthos et al. 2007) or clamshell 
thoracotomy for Endo type IIb (Kocher et al. 2012; Ris 
et al. 1996). Transcervical drainage in combination with 
posterolateral thoracotomy or videothoracoscopy were 
successfully used in our group. We do not have expe-
rience with sternotomy and clamshell thoracotomy in 
mediastinitis indication.

Actual recommendation for initial empiric anti-
biotic treatment of DNM, because of polymicrobial 
flora, are broad-spectrum antibiotics like the I. group 
carbapenems (ertapenem), II. group carbapenems 
(imipenem, meropenem), acylaminopenicilin with 
β-lactaminhibitor or piperacilin/tazobactam as ini-
tiation antibiotics therapy. An alternative are cefalo-
sporines of third (ceftriaxon, cefotaxim) or fourth 
generation (cefepim) in combination with metroni-
dazole (Ambrosh, 2016). In our series, the initial ATB 
therapy was a combination of amoxicilin/clavula-
nate resp. sultamicilin and metronidazol. Most of the 
patients were admitted to our hospital from local hos-
pitals. During the hospital stay the antibiotics therapy 
was changed according to intraoperative microbiologi-
cal cultures.

In recent studies the mortality varies from 11 to 
40%. Estrera et al. referred to a 40% mortality (Estrera 
et al. 1983). This study is from '70s–'80s, when the sur-
gical approach was not so radical. Newer studies pre-
sented lower mortality. Ridder et al presents a mortality 
of  11.1% (Ridder et al. 2010), with higher mortality 
associated with Endo type II disease (Endo type I with 
6.1% mortality and Endo type II with 25% mortality). 
Kocher's et al. study contained a meta-analysis with 
mortality 9.8% for Endo type I and 31.5% for Endo type 
II (Kocher et al. 2012). One patient died in our group 
(6.25%). He was admitted with Endo type I disease but 
with severe septic shock and multiple organ dysfunc-
tion syndrome. Diagnostic delay could play a role in 
this case, because in local hospital, the diagnosis was 
established 4 days after the first symptoms and signs 
of  the disease occured. Our mortality for Endo I is 
6.25% and 0% for Endo II.

In conclusion, despite modern broad-spectrum anti-
biotics and better CT scan availability, early diagnosis, 
aggressive surgical treatment and multidisciplinary 
approach play the key role in management of  DNM. 
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Surgical treatment is based on mediastinotomy, 
debridement and mediastinal drainage. In our study 
we have good experience with thoracotomy and video-
thoracoscopy also for extended – Endo type II disease. 
Optimistic results including the 6.25% mortality in 
our case series needs to be judged with the knowledge 
of small number of patients.
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