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Background: Acute necrotizing mediastinitis (ANM) is a severe infection of the mediastinal loose 
connective tissue. Traditionally, it has been treated with thoracotomy, but video-assisted thoracic surgery 
(VATS) is been increasingly used in patients with this condition. This study aimed to compare the outcomes 
of VATS and open thoracotomy in treating ANM.
Methods: The medical records of patients with ANM who underwent surgery between March 2012 
and April 2021 were retrieved. A retrospective screening was conducted based on clinical characteristics, 
bacterial pathogens, surgical approach, and outcomes. The patients were divided into a VATS group and an 
open thoracotomy (Open) group. The patient characteristics and surgical outcomes of the two groups were 
summarized and compared.
Results: A total of 64 cases were enrolled in this study, including 48 in the VATS group (75%) and 16 
in the Open group (25%). The most common site of infection was the neck (n=26, 40.6%). Streptococcus 
constellatus and Acinetobacter baumannii (A. baumannii) were the most frequently found pathogens in secretion 
culture. In sputum culture, the most common pathogens were Klebsiella pneumonia and A. baumannii. 
Postoperative outcomes, including blood transfusion (33.3% vs. 43.8%; P=0.45), duration of postoperative 
drainage {14 [1–47] vs. 17 [4–54] days; P=0.15}, length of antibiotic medication {14.5 [1–54] vs. 18 [4–54] days; 
P=0.29}, admission to intensive care unit (ICU) (87.5% vs. 75.0%; P=0.43), length of ICU stay {5 [1–58] vs. 8.5 
[1–37] days; P=0.20}, postoperative hospital stay {17 [2–61] vs. 21 [5–56] days; P=0.22}, reoperation rate (12.5% 
vs. 6.25%; P=0.82), and mortality rate (14.6% vs. 12.5%; P>0.99) were comparable between the two groups.
Conclusions: ANM treated by both the VATS and open approach had comparable outcomes. Therefore, 
VATS is a viable option for patients with ANM.
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Introduction

Acute necrotizing mediastinitis (ANM), also known as 
mediastinal abscess, is a severe infection of the mediastinal 
loose connect ive  t i ssue.  Descending necrot iz ing 
mediastinitis (DNM), originating from the oropharynx and 
neck, is the most common type of ANM. However, ANM 
can be caused by infections from sites other than the oral 
cavity and neck, such as the esophagus, lungs, and sternum. 
The mortality rate among patients with ANM remains high 
(1-3) due to delayed diagnosis and inadequate drainage of 
the abscess (3-10). Surgical drainage, comprising the cervical 
and thoracic approach, is the most important component of 
treatment for these patients. The choice between cervical 
and thoracic operation depends on the level of abscess 
invasion. If the abscess involves the inferior mediastinum, 
the thoracic approach is usually recommended for surgical 
drainage (1,11,12), and thoracotomy is the most commonly 
used approach for treating ANM involving the inferior 
mediastinum. However, with the development of video-
assisted thoracic surgery (VATS), numerous diseases are 
now being treated with VATS. There was one study which 
compared thoracotomy and VATS for treating patients with 
DNM (13), but there is no accepted consensus concerning 
which approach is preferred. We thus collected the data 
of patients with ANM treated with surgery over a 9-year 
period at our center and compared the outcomes of VATS-
treated patients with those of thoracotomy-treated patients. 
We present this article in accordance with the STROBE 

reporting checklist (available at https://jtd.amegroups.com/
article/view/10.21037/jtd-23-845/rc).

Methods

Patients

The study was approved by the Ethics Committee on 
Biomedical Research, West China Hospital of Sichuan 
University (approval No. 2021-1420) and was conducted 
in accordance with the Declaration of Helsinki (as revised 
in 2013) (14). All the data of patients were provided 
anonymously, and informed consent was waived due to the 
retrospective nature of the study.

We retrospectively reviewed the medical records of 
patients treated in West China Hospital between March 
2012 and April 2021. The data were obtained from the 
West China Hospital big data platform (WCH-BDP) (15). 
Our study included all patients (I) diagnosed with ANM and 
(II) treated with VATS or open thoracotomy, and excluded 
those (I) treated without surgery or (II) treated with 
the cervical approach or other surgical procedures. The 
selection flow diagram for the study population is shown in 
Figure 1.

Clinical procedures

Patients were diagnosed with ANM based on the 
following criteria: (I) relevant clinical history, such as a 
history of cervical, odontogenic, or thoracic infection, 
or of esophageal perforation due to a foreign body; (II) 
clinical manifestations of severe infection, such as fever, 
pharyngalgia, chest pain, or symptoms of septic shock; and 
(III) formation of a mediastinal abscess on a cervicothoracic 
computed tomography (CT) scan. Broad-spectrum 
antibiotics were administered once the mediastinal 
abscess was diagnosed, and the antibiotic administration 
was adjusted based on treatment outcomes and bacterial 
susceptibility testing. Thoracic surgical indications were 
summarized as follows: (I) patients with severe infection; (II) 
formation of an encapsulated abscess; and (III) an abscess 
involving the inferior mediastinum or combined with acute 
empyema. Because surgery for ANM is considered to be an 
emergency operation, the decision between thoracotomy 
and VATS was based on the individual preferences of the 
thoracic surgeons on duty.

In preparation for surgery, the patients were placed 
in a lateral decubitus position, with double-lumen 
endotracheal intubation being used with general anesthesia. 

Highlight box

Key findings
•	 Video-assisted thoracic surgery (VATS) and thoracotomy 

showed comparable postoperative outcomes, including in blood 
transfusion, duration of postoperative drainage, length of antibiotic 
medication, admission to intensive care unit (ICU), length of 
ICU stay, and postoperative hospital stay, reoperation rate, and 
mortality.

What is known and what is new?
•	 Thoracotomy is the traditional approach for treating acute 

necrotizing mediastinitis (ANM), but VATS is being increasingly 
used in patients with this condition. However, which approach is 
more effective remains controversial.

•	 Our research showed that VATS and open approach had 
comparable outcomes for the treatment of ANM.

What is the implication, and what should change now? 
•	 This study demonstrated that VATS is a feasible option for the 

treatment of patients with ANM.
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For those patients with previous tracheal intubation or 
tracheotomy, a blocker was used for single-lung ventilation. 
Open thoracotomy was carried out in the fourth or fifth 
intercostal spaces. The VATS approach included a 1-cm 
incision for the thoracoscope in the seventh intercostal 
space on the midaxillary line, a 3-cm utility incision on 
the anterior axillary line in the third or fourth intercostal 
space, and a 2-cm assistant incision in the ninth intercostal 
space (between the posterior axillary line and scapular 
line). Subsequently, both thoracotomy and VATS involved 
excision of infected tissues and pleura, adequate flushing 
with normal saline or povidone-iodine after opening of the 
abscess cavity. Usually, two 28-French (Fr) silicone drainage 
tubes were placed after surgery, one in the abscess cavity 
and the other in the chest. The abscess was collected and 
sent for bacterial and fungal culture during the operation. 
After the operation, enhanced cervicothoracic CT was 
performed to assess the presence of newly formed abscesses 
if the patients had recurrent fever with increased white 
blood cell count or signs of deteriorative infective shock. 
Once an abscess was again detected with CT, a reoperation 
was scheduled via a multidisciplinary discussion.

Data collection

The study collected patients’ general information, 
including age, sex, smoking history, alcohol consumption, 
comorbidi ty,  e t io logy,  and abscess  involvement . 
Comorbidity data included hypertension, coronary heart 

disease, diabetes, cerebrovascular disease, and autoimmune 
disease. Data on perioperative variables, including use of 
cervical approach, operation side, sputum, and secretion 
culture, and treatment outcomes, including blood 
transfusion, duration of postoperative drainage, length 
of antibiotic medication, admission to the intensive care 
unit (ICU), length of ICU stay, length of hospital stay, 
reoperation rate, postoperative complications, and hospital 
mortality were collected. Mortality was defined as death 
during the hospital stay. 

Statistical analyses

Patients were divided into two groups based on whether 
they had undergone VATS (VATS group) or open 
thoracotomy (Open group).  Normally distributed 
continuous variables are expressed as the mean ± standard 
deviation and were compared with the Student t-test. 
Abnormally distributed continuous variables are expressed 
as the median and range and were compared with the 
Wilcoxon signed-rank test. Differences between categorical 
variables were evaluated using the chi-squared test. All 
statistical analyses were conducted using SPSS version 22.0 
(IBM Corp., Armonk, NY, USA).

Results

Our study ultimately included 64 patients, comprising 
42 males (65.6%) and 22 females (34.4%). In the study 

Patients with ANM (n=176) 
(March 2012–April 2021)

Patients with ANM and treated 
with surgical operation (n=119)

64 patients were included 
(n=64)

Excluded (n=57)
•	 Treated without surgical operation

Excluded (n=55)
•	 Treated without thoracotomy or 

VATS

Open group 
(n=16)

VATS group 
(n=48)

Figure 1 Flow diagram of the study population selection. ANM, acute necrotizing mediastinitis; VATS, video-assisted thoracic surgery.
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population, the distribution of infection origin was as 
follows: from the neck in 26 patients (40.6%), from 
perforation due to a esophageal foreign body in 16 patients 
(25.0%), odontogenic infection in 15 patients (23.4%), 
thoracic infections in 3 patients (4.7%), and other sources 
of infections in 4 patients (6.3%). The most frequent 
symptoms reported were fever (57.8%), cervical swelling 
(35.9%), cervical pain (35.9%), pharyngalgia (34.4%), and 
dysphagia (32.8%) (Figure 2). The superior mediastinum 
was the most frequently affected area (85.9%), followed by 
the posterior mediastinum (78.1%). There were 16 patients 
in the Open group and 48 in the VATS group. Additionally, 
37 patients (57.8%) underwent simultaneous cervical 
drainage. There were more patients with esophageal 
perforation in the Open group (50.0% vs. 16.7%; P=0.02) 
than in the VATS group. The detailed information of these 
patients is listed in Table 1.

A total of 35 patients (54.7%) had positive sputum and/
or positive secretion cultures. In sputum bacterial culture, 
the most common pathogens were Klebsiella pneumoniae 
(6 patients) and Acinetobacter baumannii (A. baumannii)  
(5 patients). In secretion cultures, the most frequent 
pathogens were Streptococcus constellatus (S. constellatus)  
(8 patients) and A. baumannii (8 patients). In fungal cultures, 
Candida albicans represented the most common pathogen 
in both secretion culture (4 patients) and sputum culture  
(6 patients) (Figure 3).

 The treatment outcomes were compared between the 
VATS group and Open group, which included parameters 
like blood transfusion (33.3% vs.  43.8%; P=0.45), 
postoperative drainage {14 [1–47] vs. 17 [4–54] days; 
P=0.15}, days on antibiotics {14.5 [1–54] vs. 18 [4–54] days;  
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Table 1 Clinical characteristics and perioperative variables

Variables
VATS  
(n=48)

Thoracotomy 
(n=16)

P value

Age (years) 48.9±12.2 45.1±20.4 0.49

Gender 0.36

Male 33 (68.8) 9 (56.3)

Female 15 (31.3) 7 (43.8)

Smoking 14 (29.2) 3 (18.8) 0.62

Alcohol 14 (29.2) 6 (37.5) 0.53

Comorbidity

Diabetes 7 (14.6) 3 (18.8) >0.99

Hypertension 6 (12.5) 3 (18.8) 0.84

Previous neoplastic 
diseases

2 (4.2) 1 (6.3) >0.99

Etiology

Neck infection 22 (45.8) 4 (25.0) 0.14

Esophageal perforation 8 (16.7) 8 (50.0) 0.02

Odontogenic infection 13 (27.1) 2 (12.5) 0.39

Thoracic infection 1 (2.1) 2 (12.5) 0.31

Others 4 (8.3) 0 (0.0) 0.42

Abscess involvement >0.99

Superior mediastinum 1 (2.1) 0 (0.0)

Inferior mediastinum 5 (10.4) 2 (12.5)

Superior and inferior 
mediastinum

42 (87.5) 14 (87.5)

With or without cervical approach 0.19

Yes 30 (62.5) 7 (43.8)

No 18 (37.5) 9 (56.3)

Operation side >0.99

Left 5 (10.4) 2 (12.5)

Right 41 (85.4) 14 (87.5)

Bilateral 2 (4.2) 0 (0.0)

Sputum and secretion culture 0.31

Negative 20 (41.7) 9 (56.3)

Positive 28 (58.3) 7 (43.8)

Data are shown as mean ± SD or n (%). VATS, video-assisted 
thoracic surgery; SD, standard deviation.
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Figure 3 Secretion and sputum culture. S. constellatus, Streptococcus 
constellatus; A. baumannii, Acinetobacter baumannii; K. pneumonia, 
Klebsiella pneumonia; P. aeruginosa, Pseudomonas aeruginosa.

Table 2 Treatment outcomes of VATS and thoracotomy

Perioperative outcome
VATS  
(n=48)

Thoracotomy 
(n=16)

P value

Blood transfusion 0.45

Yes 16 (33.3) 7 (43.8)

No 32 (66.7) 9 (56.3)

Duration of postoperative 
drainage (days)

14 [1–47] 17 [4–54] 0.15

Length of antibiotic 
medication (days)

14.5 [1–54] 18 [4–54] 0.29

Admission to ICU 0.43

Yes 42 (87.5) 12 (75.0)

No 6 (12.5) 4 (25.0)

ICU stay (days) 5 [1–58] 8.5 [1–37] 0.20

Postoperative hospital 
stay (days)

17 [2–61] 21 [5–56] 0.22

Reoperation rate 6 (12.5) 1 (6.25) 0.82

Complication

Pneumonia 28 (58.3) 5 (31.3) 0.06

Electrolyte disturbance 16 (33.3) 1 (6.3) 0.07

Pleural effusion 15 (31.3) 4 (25.0) 0.87

Venous thrombosis 12 (25.0) 2 (12.5) 0.49

Sepsis 16 (33.3) 1 (6.3) 0.07

Atelectasis 5 (10.4) 1 (6.3) >0.99

Mortality 7 (14.6) 2 (12.5) >0.99

Data are shown as median [range] or n (%). VATS, video-
assisted thoracic surgery; ICU, intensive care unit.

P=0.29},  ICU stays {5 [1–58] vs.  8.5 [1–37] days; 
P=0.20}, postoperative hospital stays {17 [2–61] vs. 21 
[5–56] days; P=0.22}, reoperation rate (12.5% vs. 6.25%; 
P=0.82), mortality rate (14.6% vs. 12.5%, P>0.99), and 
complications. The complications consisted of pneumonia 
(58.3% vs. 31.3%; P=0.06), electrolyte disturbance (33.3% 
vs. 6.3%; P=0.07), pleural effusion (31.3% vs. 25.0%; 
P=0.87), venous thrombosis (25.0% vs. 12.5%; P=0.49), 
sepsis (33.3% vs. 6.3%; P=0.07), and atelectasis (10.4% 
vs. 6.3%; P>0.99). Postoperative outcomes were similar 
between the VATS group and the Open group (Table 2).

Discussion

In this study, a total of 64 patients with ANM were enrolled, 
with 48 in the VATS group and 16 in the OPEN group. 
The most common origin of infection was the neck. The 
results showed that thoracotomy was more frequently chosen 
for patients with esophageal perforation. The postoperative 
outcomes of the two groups were compared, and it was found 
that these outcomes were similar between the two groups, 
which was consistent with a previous report (13).

ANM is a severe thoracic infection that despite 
advancements in medical imaging, intravenous antibiotics, 
and surgical procedures, has a high mortality rate (16). 
This may be attributed to the delayed diagnosis of ANM 
and invasion into the vital structures of the mediastinum. 
Moreover, symptoms of ANM are nonspecific at initiation, 
as ANM often starts with cough, fever, or may even be 
asymptomatic. By the time patients are admitted to the 
hospital, they are often in poor physical condition with a 
severe infection (17). Therefore, physicians should carefully 
review patients’ medical history, physical examination, and 
imaging examinations to accurately identify mediastinal 
abscess. Patients should be asked about characteristic clinical 
manifestations such as cervical swelling, cervical pain, and 
dysphagia (18). Among the imaging examinations, contiguous 
cervicothoracic CT is considered as the most reliable and 
accurate method for diagnosis. Fluid density, the presence of 
gas bubbles in soft tissue, and increased density of the fat and 
cellulitis are typical signs of infection (19). CT can not only 
detect infections and abscesses at an early stage but can also 
guide surgical approaches. Therefore, CT is recommended 
for all patients with suspected mediastinal abscess.

 For newly admitted patients, initiating intravenous 
antibiotic therapy as soon as ANM is diagnosed is essential. 
The sensitivity test of pathogens can provide important 
guidance for subsequent antibiotic use. Our study found 
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that the most frequent pathogens were S. constellatus and 
A. baumannii, while in a study for patients with DNM, the 
dominant species were Prevotella oris and S. constellatus (20). 
Therefore, collection of multiple abscess samples during 
surgery is recommended to identify the causative pathogens. 
Additionally, after the surgery, it is advised to collect 
repeated sputum samples. Aggressive surgical drainage is 
recommended in almost all cases because if an abscess in 
the mediastinum is not adequately drained, it is extremely 
difficult to control infection intravenously (12). Based on 
our experiences, the surgical approach should be carefully 
selected based on cervical and chest CT scans. Various 
approaches for mediastinal drainage have been reported, 
such as transcervical, subxiphoid, clamshell incision, video-
assisted mediastinoscopic drainage, thoracotomy, and VATS 
(9,10,21,22).

For mediastinum drainage, the most suitable surgical 
approach remains controversial. Posterolateral thoracotomy 
is the most commonly used surgery for mediastinal 
abscess drainage (23-25). The VATS approach was firstly 
described to treat ANM in 1997 (26). However, in our 
center, thoracotomy is more commonly chosen for patients 
with esophageal perforation. The reason for this may be 
that thoracic surgeons need a wide operating space for 
repairing the esophagus and ensuring hemostasis. Other 
researchers have also argued that the dissection of infected 
tissues via thoracoscopy may not be as complete as that 
performed via thoracotomy, as the surgical field and 
operating space are wider in thoracotomy (8,27). Previous 
studies have examined various indicators, such as blood 
transfusion, drainage days, and the length of hospital stays 
to compare the relative advantages and disadvantages of the 
two approaches. In patients with lung cancer, it is widely 
accepted that VATS requires fewer drainage days and days 
in hospital compared to thoracotomy (5,9,26,28). In our 
study, complications, postoperative drainage days, and 
hospital stay length were similar between the two groups. 
This may be explained by the fact that ANM is a severe 
infectious disease. Thorough clearance of the necrotic 
tissues and effective drainage are essential for the treatment 
of ANM. It has been argued that thoracotomy offers the 
broadest exposure, allowing surgeons to place their hands 
into the chest to perform blunt dissection of the abscess and 
thoroughly drain the abscess (8,27). These abovementioned 
issues may limit the value of VATS. Moreover, in our study, 
the reoperation and mortality rate were not significantly 
different between the two groups, suggesting that VATS 

was equally effective as thoracotomy in treating ANM. 
Furthermore, although VATS has the advantages of a 
smaller wound and a magnified surgical field, it is relatively 
difficult to dissect a severe adhesion under thoracoscopy. 
Additionally, patients with septic shock cannot tolerate 
single-lung ventilation for an extended period of time, and 
thus intermittent single-lung ventilation during the surgery 
may be preferable.

VATS has been found to reduce postoperative pain 
(29,30) and better preserve pulmonary function and 
shoulder function (31,32), resulting in faster recovery and 
improved tolerance among older adults and critically ill 
patients, especially those with sepsis (33). Therefore, when 
combined with careful preoperative evaluation via CT 
scanning and meticulous clearance and effective drainage 
during the surgical procedure, VATS can be considered a 
feasible and safe option for ANM.

Several limitations to this study should be mentioned. 
First, the retrospective design of the study limits the 
definitiveness of our conclusions. ANM is a rare and lethal 
disease, and so it was difficult for us to conduct a prospective 
study. Furthermore, the choice of the surgical procedure 
was influenced by the personal preferences of the surgeons, 
and with the advancements in VATS, it has become a more 
commonly used approach. As a result, the sample size of 
patients who underwent thoracotomy was relatively small, 
which might have introduced some statistical bias. Finally, 
our study lacked long-term follow-up data.

Conclusions

ANM is a rare but lethal condition, and aggressive treatment, 
including open or minimally invasive cervical and thoracic 
operation, is often necessary. In this retrospective cohort 
study, VATS had comparable outcomes to thoracotomy. 
Therefore, VATS should be considered in the armamentarium 
of treatment modalities, offering these critically ill patients the 
advantages of a minimally invasive approach.
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