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Background: We analyzed our experience with descending necrotizing mediastinitis 
(DNM) treatment and investigated the efficacy of video-assisted thoracoscopic surgery 
(VATS) for mediastinal drainage.
Methods: This retrospective analysis included patients who underwent surgical drainage 
for DNM at our hospital from 2005 to 2020. We analyzed patients’ baseline characteristics, 
surgical data, and perioperative outcomes and compared them according to the medias-
tinal drainage approach among patients with type II DNM.
Results: Twenty-five patients (male-to-female ratio, 18:7) with a mean age of 54.0±12.9 
years were enrolled in this study. The most common infection sources were pharyngeal in-
fections (60%). Most patients had significantly increased white blood cell counts, elevated 
C-reactive protein levels, and decreased albumin levels on admission. The most common 
DNM type was type IIB (n=16, 64%), while 5 and 4 patients had types I and IIA, respectively. 
For mediastinal drainage, the transcervical approach was used in 15 patients and the trans-
thoracic approach (VATS) in 10 patients. The mean length of hospital stay was 26.5±23.8 
days, and the postoperative morbidity and in-hospital mortality rates were 24% and 12%, 
respectively. No statistically significant differences were found among patients with type II 
DNM between the transcervical and VATS groups. However, the VATS group showed short-
er mean antibiotic therapy duration, drainage duration, and hospital stay length than the 
transcervical group.
Conclusion: DNM manifested as severe infection requiring long-term inpatient treat-
ment, with a mortality rate of 12%. Thus, active treatment with a multidisciplinary approach 
is crucial, and mediastinal drainage using VATS is considered relatively safe and effective.
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Introduction

Deep neck infections resulting from odontogenic, pha-
ryngeal, or other causes can spread along the 3 cervical 
fascial planes to the mediastinum. Descending necrotizing 
mediastinitis (DNM) is a serious progressive infectious 
disease caused by descending deep neck infections, which, 
although not prevalent, can lead to the development of 
sepsis and often fatal outcomes.

The diagnostic criteria for DNM, presented by Estrera 
et al. [1] in 1983 based on their experience with the treat-

ment of patients with mediastinitis as a complication of 
oropharyngeal infections, are as follows: (1) clinical signs 
of severe cervical infection, (2) presence of characteristic 
radiographic features of mediastinitis, (3) confirmed nec-
rotizing mediastinal infection during surgery or postmor-
tem examination or both, and (4) an established relation-
ship between the oropharyngeal infection and the 
development of the necrotizing mediastinal process.

Endo et al. [2] provided treatment recommendations 
with DNM classified according to the anatomical extent 
of the infection; however, no definitive treatment method 
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for DNM has yet been established. In particular, although 
transcervical mediastinal drainage is usually performed, 
debate continues regarding whether additional drainage is 
required and what method should be implemented. Despite 
recent advances in antibiotic therapy and diagnostic and 
treatment techniques, many studies still have explored ef-
fective surgical drainage techniques due to the rapidly pro-
gressive nature of the disease, which leads to a swift deteri-
oration of the patient’s condition.

Therefore, in this study, we analyzed our experience 
treating patients with DNM at our hospital and examined 
the efficacy of transthoracic mediastinal drainage using 
video-assisted thoracoscopic surgery (VATS) in compari-
son with transcervical mediastinal drainage.

Methods

Study design and population

The present study protocol was reviewed and approved 
by the Institutional Review Board of Chonnam National 
University Hwasun Hospital, which waived the require-
ment for informed patient consent based on the retrospec-
tive nature of the work (approval no., CNUHH-2022-179).

We retrospectively reviewed the records of 27 patients 
who underwent mediastinal drainage at the Department of 
Thoracic Surgery and cervical drainage at the Department 
of Otolaryngology of our hospital from 2005 to 2020. 
Twenty-five patients who underwent surgery under the di-
agnosis of DNM were included in the analysis, while those 
in whom the mediastinal infection was due to other causes 
(esophageal cancer in 1 case and phlegmonous esophagitis 
in 1 case) were excluded.

All patients underwent neck and chest contrast-en-
hanced computed tomography (CT) before surgery to con-
firm the diagnosis of DNM based on the aforementioned 
diagnostic criteria and to evaluate the extent of the infec-
tion. Based on the CT findings and according to the Endo 
classification, DNM was classified as type I (localized in 
the upper mediastinum above the tracheal bifurcation), 
type IIA (extending to the lower anterior mediastinum), or 
type IIB (extending to the lower anterior and posterior me-
diastinum). If DNM was confirmed, emergency surgery 
was performed as soon as possible.

Surgical treatment

Cervical drainage was performed at the Department of 
Otolaryngology through a collar incision with multiple 

drainage tips. In most cases, closed wound drainage was 
performed, but in some cases, open wound drainage was 
maintained for postoperative irrigation and dressing. Me-
diastinal drainage was performed at the Department of 
Thoracic Surgery. Until 2013, it was performed using the 
transcervical approach for all patients with DNM. There-
after, the approach was determined according to the Endo 
classification: transcervical for patients with type I DNM 
and transthoracic using VATS for patients with type II 
DNM. For reference, VATS was introduced in our hospital in 
the late 1990s and has been actively applied in various fields, 
such as lung and esophageal cancers, since the early 2000s.

Transcervical mediastinal drainage was performed 
through a collar incision made at the Department of Oto-
laryngology. Based on the CT findings, the space through 
which the infection descended within the mediastinum 
was dissected using fingers, and a nasogastric or chest tube 
was placed. Transthoracic mediastinal drainage was per-
formed using VATS. The right-sided approach was used, 
mainly using three ports (11-mm ×1, 5-mm ×2). The 
right-sided approach was preferred because the upper me-
diastinal and lower paraesophageal space could be easily 
accessed at the same time. No particular difficulty was ex-
perienced during the operation. In the paraesophageal 
space, the most common mediastinitis location, the upper 
mediastinal pleura was opened first above the azygos vein, 
and the lower mediastinal pleura was opened below the in-
ferior pulmonary vein or at the carina level. The procedure 
was performed as carefully as possible to avoid injuring the 
trachea and esophagus. After evacuating the pus and per-
forming sufficient irrigation, chest tubes were inserted 
through the mediastinal pleura openings and positioned to 
drain adequately even after surgery (Fig. 1). In the case of 
mediastinitis with pleural effusion or involvement of the 
anterior mediastinal (substernal) space, the tube was 
placed in a suitable position. All procedures were complet-
ed without difficulty, and no cases required conversion to 
thoracotomy.

Postoperative care

After surgery, patients were transferred to a general ward 
or the intensive care unit (ICU), depending on their condi-
tion. The neck and chest wounds were checked and dressed 
daily. On average, all patients underwent follow-up neck and 
chest CT on the sixth day after surgery for reevaluation. Based 
on the CT findings, it was determined whether additional 
drainage was required or the drainage tube was removed.

Antibiotic therapy was prescribed based on the results of 
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the microbiological culture test performed using speci-
mens collected during surgery in consultation with the 
Department of Infectious Diseases. Therapy was discontin-
ued according to the clinical features and laboratory find-
ings. Patients were discharged when intravenous antibiotic 
use was not required, and all vital signs had normalized.

Statistical analysis

Data were presented as means with standard deviations 
or medians with ranges. Categorical variables were com-
pared using the Pearson chi-square test or the 2-tailed 
Fisher exact test, as appropriate. The t-test was used to com
pare independent continuous variables. A p-value less than 
0.05 was considered to indicate statistical significance. Sta-
tistical analyses were performed using IBM SPSS Statistics 
for Windows ver. 19.0 (IBM Corp., Armonk, NY, USA).

Results

Patients’ characteristics

The preoperative baseline characteristics of all patients 
are shown in Table 1. The patients’ median age was 53 
years, with a male-to-female ratio of approximately 2:1 
(18:7), and diabetes mellitus was the most prevalent under-
lying disease (24%). The most common sources of infection 
were pharyngeal and odontogenic infections, accounting 
for 60% and 28% of cases, respectively. In the other 3 cases, 
DNM occurred after blunt trauma, acupuncture treatment 
at an oriental clinic, and the removal of an esophageal for-
eign body (fishbone).

Most patients presented with sore throat or neck swelling, 
and the median time from symptom onset to hospital ad-
mission was 6 days. On admission, the mean white blood 
cell count and C-reactive protein (CRP) level were significant-
ly elevated, while albumin levels were decreased, indicating 
a pre-septic condition or sepsis due to severe inflammation. 
According to the Endo classification, the most common 
DNM type on preoperative CT was IIB, with 16 cases (64%).

A B C

Fig. 1. Representative images of a 50-year-old male patient with Endo type II descending necrotizing mediastinitis. Preoperative axial (A) 
and coronal (B) computed tomography images show an abscess with gas shading in the prevertebral (paraesophageal) space invading 
the lower posterior mediastinum. (C) A postoperative chest X-ray obtained immediately after surgery showing the chest tubes located in 
the upper (arrowhead) and lower (arrow) mediastinal spaces.

Table 1. Preoperative baseline characteristics (N=25)

Characteristic Value

Age (yr) 54.0±12.9 (median, 53)
Sex
   Male 18 (72)
   Female 7 (28)
Underlying disease
   Diabetes mellitus 6 (24)
   Hypertension 3 (12)
   Renal insufficiency 1 (4)
Source of infection
   Odontogenic 7 (28)
   Pharyngeal 15 (60)
   Other 3 (12)
Time to hospital admission (day) 5.8±3.7 (median, 6)
Laboratory findings
   White blood cell count (/mL) 17,000.0±565.7
   C-reactive protein (mg/dL) 25.9±17.4
   Albumin (g/dL) 2.6±0.1
Endo classification
   Type I 5 (20)
   Type IIA 4 (16)
   Type IIB 16 (64)

Values are presented as mean±standard deviation or number (%), 
unless otherwise indicated.
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Surgical approach

In 16 patients diagnosed with deep neck infection and 
DNM on hospital admission, cervical and mediastinal 
drainage procedures were performed simultaneously. The 
remaining 9 patients initially underwent cervical drainage 
at the Department of Otolaryngology, and mediastinal 
drainage was performed after DNM was identified on the 
follow-up CT. Tracheotomy was required in 2 patients to 
secure the airway. Among the 15 patients who underwent 
transcervical mediastinal drainage, 10 had type I DNM, 
and 5 had type II DNM, while all 10 patients who under-
went VATS had type II DNM (Table 2).

Postoperative outcomes

Streptococcus viridans was the most frequently isolated 
etiological agent in 64% of cases. Postoperatively, 13 pa-
tients required ICU treatment and were transferred to a 

general ward after a mean of 4.5 days. The mean antibiotic 
therapy duration, drainage duration, and length of hospital 
stay were 24.8, 17, and 26.5 days, respectively. Reoperation 
was performed in 2 patients for mediastinal drainage (in-
fection had progressed to the anterior mediastinal space 
postoperatively in 1 patient, and infection-related bleeding 
occurred in the other patient) and 3 patients for cervical 
drainage. Postoperative complications occurred in 6 pa-
tients: 1 case each of pericardial effusion, wound infection, 
arrhythmia, and infection-related bleeding, and 2 cases of 
pneumonia with acute respiratory distress syndrome. In 
the last 3 patients, the complications resulted in in-hospital 
death, with a mortality rate of 12%. One patient with infec-
tion-related bleeding had recurrent bleeding despite 3 re-
operations. Of the 2 patients with pneumonia and acute 
respiratory distress syndrome, 1 was the oldest patient (80 
years old), and the other was a 49-year-old patient who had 
severe sepsis since admission and died within 5 days after 
surgery (Table 2).

Comparison according to the mediastinal 
drainage approaches

Table 3 shows the comparison of outcomes according to 
the mediastinal drainage approach in patients with type II 
DNM. There were no statistically significant differences 
between the 2 groups; however, the antibiotic therapy du-
ration (8 days), drainage duration (4 days), and hospital 
stay length (8 days) were shorter in the VATS group than 
in the transcervical drainage group.

Discussion

DNM is a severe, life-threatening infection with a re-
ported mortality rate of 10%–30% that develops gradually 
after a deep neck infection [3]. Infections originating in the 
deep neck space spread to the mediastinum through the 
retropharyngeal, pretracheal, and prevertebral spaces along 

Table 2. Surgical data and perioperative outcomes (N=25)

Variable Value

Microbiological culture
   Streptococcus viridans 16 (64)
   Acinetobacter baumannii 2 (8)
   Othera) 7 (28)
Mediastinal drainage
   Transthoracic (VATS) 10 (40)
   Transcervical 15 (60)
Intensive care unit stay (day)b) 4.5±7.9
Duration of antibiotic therapy (day) 24.8±19.0
Hospital stay length (day) 26.5±23.8
Drainage duration (day) 17.4±14.1
Morbidity 6 (24)
In-hospital mortality 3 (12)

Values are presented as number (%) or mean±standard deviation, 
unless otherwise indicated.
VATS, video-assisted thoracoscopic surgery.
a)In 3 patients, the cultures showed no growth. b)Among the 25 patients, 
13 were admitted to the intensive care unit postoperatively.

Table 3. Comparison of perioperative outcomes in patients with type II descending necrotizing mediastinitis

Variable VATS (n=10) Transcervical (n=10) p-value

Intensive care unit stay (day) 6.9±8.9 4.1±8.4 0.482
Duration of antibiotic therapy (day) 21.9±7.8 29.8±28.7 0.409
Hospital stay length (day) 23.4±8.2 31.7±36.3 0.490
Drainage duration (day) 14.6±6.1 18.4±21.1 0.590
Morbidity 3 (30) 3 (30) 1.000
In-hospital mortality 2 (20) 1 (10) 1.000

Values are presented as mean±standard deviation or number (%), unless otherwise indicated.
VATS, video-assisted thoracoscopic surgery.
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the cervical fascial planes, affected by gravity, respiration, 
and negative intrathoracic pressure [4,5]. Since not all deep 
neck infections progress to DNM, prior studies have exam-
ined the risk factors. Kimura et al. [6] reported that age 
≥55 years, a neutrophil-to-lymphocyte ratio ≥13, and a 
CRP level ≥30 mg/dL before deep neck infection treatment 
were clinical predictors of DNM. In addition, old age, a co-
morbidity (diabetes), oral intake of glucocorticoids before 
hospital admission, involvement of 2 or more spaces (par-
ticularly the retropharyngeal space), and gas on the initial 
CT scan were also reported as risk factors for DNM [7,8].

The leading causes of DNM are odontogenic, tonsillar, 
and pharyngeal infections, but it may be challenging to 
identify the primary source clearly when the infection is 
spread through multiple spaces. In the past, odontogenic 
sources were the most common; however, with the devel-
opment and increased use of antibiotics and improved oral 
hygiene, odontogenic sources are gradually decreasing in 
frequency, and pharyngeal sources are becoming more fre-
quent [9,10]. In this study, pharyngeal infections were the 
DNM source in 60% of cases. The microbiological results 
show a variety of aerobic and anaerobic bacteria and often 
mixed infections, with many reports that stating that the 
most frequently isolated bacteria were Streptococcus spp. 
[4,11], and similar results were shown in this study.

The most common chief complaints on admission are 
neck swelling or pain and dysphagia. Chest discomfort 
caused by mediastinitis or symptoms due to sepsis may 
also occur, but those symptoms are often quite ambiguous. 
Hence, CT is essential for accurate diagnosis and evalua-
tion of the extent of DNM to establish an appropriate treat-
ment plan. In addition, performing follow-up CT after sur-
gical drainage can determine the therapeutic effect and 
identify new or untreated space involvement [11,12]. Al-
though Endo’s classification has been the most widely used 
classification system for DNM using CT, new classifica-
tions have recently been reported to compensate for its 
limitations. Guan et al. [13] proposed the DNM classifica-
tion: type Ia limited to the anterosuperior mediastinum; 
type I, invading the anterior mediastinum; type II, invad-
ing the posterior mediastinum; and type III, invading both 
the anterior and posterior mediastinum. They reported 
that when the transcervical approach for mediastinal 
drainage was used for type Ia DNM and the thoracoscopic 
approach for the other types, good treatment outcomes 
were obtained, with an overall mortality rate of 9.4%. Sugio 
et al. [14] proposed adding lower mediastinum infections 
limited to the posterior mediastinum as type IIC to the ex-
isting Endo classification. According to this proposed clas-

sification, 11 of the 16 patients with type II DNM in this 
study would be classified as type IIC, accounting for a 
large proportion. However, this is unlikely to change the 
mediastinal drainage approach, and Sugio et al. [14] also 
reported differences in mortality only between types I and II.

Effective DNM treatment requires using appropriate an-
tibiotics, securing the airway, controlling the neck infec-
tion source, and performing reliable cervical and mediastinal 
drainage, and a multidisciplinary approach is emphasized 
[4,15]. In terms of the surgical approach for mediastinal 
drainage, Endo et al. [2] suggested transcervical drainage 
in type I, subxiphoid incision in type IIA, and right stan-
dard thoracotomy in type IIB DNM. Although various ap-
proaches have been attempted, including transcervical, 
subxiphoid, median sternotomy, posterolateral thoracoto-
my, mediastinoscopy, and VATS, no consensus has been 
clearly established. Hsu et al. [16] reported that transcervi-
cal mediastinal drainage with extensive debridement is 
crucial for a good outcome in DNM. However, since most 
of their patients had type I DNM (72%), this technique 
cannot be universally accepted, as it would likely not apply 
to patients with type II DNM. In these patients, a suction 
system that can act in the opposite direction to gravity, or 
additional methods, such as continuous saline irrigation 
suggested by Ohashi et al. [17], will be needed to perform 
adequate drainage after surgery if only the cervical ap-
proach is used. Most will not disagree that active transtho-
racic mediastinal drainage is necessary despite the con-
cerns of pleural contamination in type II DNM that has 
progressed to the lower mediastinum.

Although numerous studies have employed median ster-
notomy, a clamshell incision, or posterolateral thoracotomy 
as conventional and invasive methods [9,18,19], increasing-
ly many studies are reporting successful results using 
VATS, which is less invasive and enables a view of the en-
tire thoracic cavity [20-22]. This is because VATS induces 
less trauma to patients who are vulnerable due to the infec-
tion, enabling rapid recovery while providing effects simi-
lar to the open approach. In this study, we found no signif-
icant differences when comparing the transcervical and 
VATS groups; however, the effective drainage in the VATS 
group shortened the hospital stay by approximately 8 days.

Essential factors in determining the prognosis of patients 
with DNM include comorbidities (particularly diabetes), 
old age, Endo type II, and progression to septic shock 
[12,23]. This study had similar findings. Namely, the pa-
tients who died in the hospital were old (80 years old) or 
had severe sepsis (elevated CRP) identified from the time 
of admission. Therefore, early diagnosis and prompt active 
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treatment, including effective drainage, are the most im-
portant factors for a good prognosis in DNM with rapid 
progression.

This study has several limitations. First, the target sam-
ple size was small, although a long-term period was ana-
lyzed. In addition, we found no statistically significant dif-
ferences in our comparison according to the mediastinal 
drainage approach. However, as studies on the diagnosis 
and treatment of DNM in Korea are scarce, this study at-
tempted to examine the overall clinical course. Further-
more, it is expected that the efficacy of mediastinal drain-
age using the VATS approach would be demonstrated if 
more patients were recruited. Thus, further multicenter 
large-scale studies are warranted to confirm our findings.

In conclusion, based on the experience at our hospital, 
relatively good outcomes can be achieved in DNM treat-
ment through rapid diagnosis, a multidisciplinary ap-
proach, and appropriate drainage according to the Endo 
classification. Although our findings are limited due to a 
lack of statistical significance, mediastinal drainage using 
VATS in patients with Endo type II DNM is expected to 
bring an excellent therapeutic effect by providing efficient 
drainage while being less invasive in vulnerable patients 
with severe infections.
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