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Abstract 

Descending necrotizing mediastinitis (DNM) is a rare condition in which oropharyngeal infec-

tion spreads to the mediastinum via the cervical fascia. Delayed diagnosis and surgery result 

in a high mortality rate among patients with DNM. We present a case of DNM resulting from 

odontogenic infection treated successfully with tooth extraction following mediastinal and 

cervical drainage. A 43-year-old, previously healthy Japanese man was admitted to our hos-

pital for treatment of acute mediastinitis. Computed tomography revealed gas collection 

around the mid-thoracic esophagus and bilateral pleural effusion. We performed mediastinal 

drainage via right thoracotomy. Cervicotomy was performed on postoperative day 14 to 

drain a residual cervical abscess. The patient required the extraction of ten teeth over three 

procedures to address primary odontogenic infection before his fever resolved on postoper-

ative day 40. Prompt diagnosis, aggressive drainage and removal of the source of infection 

can improve survival among patients with this life-threatening disease. 
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Introduction 

Descending necrotizing mediastinitis (DNM) is a mediastinal infection resulting from 
the spread of an oropharyngeal infection, with extension via the cervical fascial layers [1]. 
After the initial oropharyngeal infection, DNM often presents as an extensive deep cervical 
infection, with mediastinitis developing within a few days. This life-threatening condition is 
often misdiagnosed in its early stages because of its rarity and non-specific symptoms. Com-
puted tomography (CT) is an invaluable tool in the diagnosis of DNM, both in the initial de-
tection of infection and in monitoring the response to treatment [2]. 

Antibiotic therapy for complicated oropharyngeal infections has primarily involved  
penicillins and other broad-spectrum antibiotics [3, 4]. Unfortunately, the advent of antibiot-
ics has only slightly decreased the mortality rate of DNM, which remains between 20 and 
50%, probably because of delayed diagnosis [2, 5]. Prompt control of the upper airway with 
tracheotomy, aggressive surgical drainage of deep cervical spaces and the mediastinum as 
well as intravenous broad-spectrum antibiotic therapy are mandatory for successful treat-
ment. 

Several cases of DNM following tooth extraction have been reported [5–7]; however, few 
reports have described DNM treated with removal of odontogenic infection following medi-
astinal or cervical drainage [8, 9]. We present a case of DNM resulting from odontogenic 
infection treated successfully with extraction of ten teeth over three procedures after medi-
astinal and cervical drainage. 

Case Report 

A 43-year-old previously healthy man was referred to our hospital for disturbance of 
consciousness after a 4-day history of appetite loss. Tachycardia (140/bpm), hypotension 
(70/40 mm Hg) and a high fever (39.1°C) at presentation suggested septic shock. Laboratory 
assays showed a white blood cell count of 3,400/ml, a platelet count of 33,000/ml, a blood 
urea nitrogen level of 58.0 mg/dl, a creatinine level of 1.15 mg/dl and a C-reactive protein 
level of 57.8 mg/dl. Blood culture grew Streptococcus constellatus sensitive to penicillins; 
because of the progressive infection, doripenem was chosen for its broad spectrum and ad-
ministered intravenously for 12 days. 

CT revealed gas collection on the right side of the mid-thoracic esophagus with bilateral 
pleural effusion (fig. 1a). An initial diagnosis of idiopathic esophageal perforation was made. 
Tube thoracostomy was performed on the left hemithorax, with drainage of 700 ml of tea-
colored and purulent pleural effusion (fig. 2a). Pleural fluid culture grew α-streptococcus. 
We performed mediastinal drainage via a right thoracotomy. The intraoperative diagnosis 
was DNM (type IIB, according to the classification of Endo et al. [10]), without perforation of 
the wall of the mid-thoracic esophagus, which was covered with pus (fig. 2b). 

On postoperative day 4 (POD 4), repeat CT revealed a dental abscess in the root of the 
right maxillary canine tooth (fig. 1b). The patient was referred to the Department of Oral and 
Maxillofacial Surgery, where the canine tooth and three additional teeth with radicular cysts 
were extracted as the likely cause of DNM. The patient received a platelet transfusion at the 
time of extraction. Dental culture grew methicillin-resistant Staphylococcus aureus (MRSA) 
with sensitivity to vancomycin, which was administered intravenously for 14 days. CT also 
showed a residual abscess in the posterior cervical esophagus (fig. 1c). On POD 14, we per-
formed drainage of the deep neck via cervicotomy. 
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The patient received antibiotic therapy with daptomycin after the 14 days of vancomy-
cin, but his fever persisted. On POD 40, percutaneous endoscopic gastrostomy was per-
formed to change from total parenteral nutrition to enteral nutrition. Four additional teeth 
with radicular cysts were removed on POD 33, followed by two more on POD 40, for a total 
of ten teeth extracted (fig. 3). The patient’s fever subsequently resolved. On POD 41, CT re-
vealed complete resolution of infection in the neck and thorax. The patient moved to a near-
by rehabilitation hospital on POD 96 and remained healthy at follow-up examination 1 year 
later. 

Discussion 

The criteria for diagnosing DNM were defined by Estrera et al. [11] as follows: (1) clini-
cal manifestation of severe oropharyngeal infection, (2) radiologic features of mediastinitis 
on CT, (3) documentation of necrotizing mediastinal infection at surgery or on postmortem 
examination, and (4) established relationship between oropharyngeal infection and devel-
opment of DNM. Delayed diagnosis and surgery explain the high mortality rate associated 
with DNM [12]. However, this case confirms that DNM can progress despite the initiation of 
medical and surgical treatment. Early extensive and complete drainage/debridement of the 
cervical and mediastinal fluid collections and administration of broad-spectrum intravenous 
antibiotics is essential because DNM is a polymicrobial disease [11, 13]. The choice of the 
optimal operative procedure is determined based on the extent of infection, which is evalu-
ated with CT [5, 14]. 

Endo et al. [10] classified DNM patients into three groups, based on the extent of infec-
tion. Type I is localized to the upper anterior mediastinum, above the tracheal bifurcation. 
Type IIA extends to the lower anterior mediastinum, type IIB to the posterior mediastinum. 
That report recommended transcervical mediastinal drainage for type I, mediastinal drain-
age by epigastric incision for type IIA and thoracotomy for type IIB cases. Our patient, who 
had type IIB DNM, underwent mediastinal drainage via thoracotomy at the initial surgery, 
although a transcervical approach was also required to adequately drain the deep neck. 
Transcervical mediastinal drainage without thoracotomy is generally inadequate. Since we 
judged that drainage alone would not control the cause of primary infection, tooth extraction 
was performed to remove the site of odontogenic infection. 

DNM has been reported rarely following tooth extraction or secondary to odontogenic 
infection [5–9]. However, local signs are usually not as evident as poor general status, as was 
the case in our patient. Since extensive fascial communication exists between the gums, neck 
and mediastinum, odontogenic infections can rapidly spread to the mediastinum, facilitated 
by gravity, respiration and negative intrathoracic pressure [14]. There have been several 
reports of patients who required tooth extraction during hospitalization for DNM caused by 
an odontogenic infection [8, 9]. Our patient required the extraction of ten teeth over three 
procedures before his fever resolved. To the best of our knowledge, there are no prior re-
ports of patients requiring such prolonged dental treatment following mediastinal and cervi-
cal drainage for DNM. 

DNM is a severe infection that requires prolonged treatment and long-term antibiotics 
and that can involve drug-resistant bacteria [15]. The agents responsible for DNM are a mix-
ture of aerobic and anaerobic bacteria [6, 15]. Streptococcus is the most frequently isolated 
anaerobic bacterium [6]. In this case, Streptococcus was detected on blood and pleural fluid 
culture. For these anaerobic bacteria, appropriate antibiotics are required at initial treat-
ment. We selected doripenem for antibiotic therapy to cover both aerobic and anaerobic 
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bacteria. However, cases requiring prolonged infection control can develop MRSA infection 
over the course of treatment [15]. In our case, MRSA was detected on dental culture 4 days 
after the administration of doripenem. Monitoring and control of drug-resistant bacteria 
with frequent culture and sensitivity testing as well as administration of appropriate antibi-
otics are important. 

In conclusion, odontogenic infection should be considered a risk factor for DNM. Despite 
the high mortality rate associated with this condition, prompt diagnosis, aggressive drain-
age, removal of the source of infection and careful postoperative care can save patients with 
DNM. 
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Fig. 1. CT images. a Gas collection (arrow) was observed on the right side of the mid-thoracic esophagus 

with bilateral pleural effusion on POD 4. b A dental abscess (arrow) was seen in the root of the right max-

illary canine tooth. c A cervical abscess (arrow) was also seen in the posterior cervical esophagus on  

POD 4. 

 

 

 

Fig. 2. Intraoperative findings. a Pleural effusion obtained from the left thoracostomy tube was tea-

colored and purulent. b During drainage of the mediastinum via right thoracotomy, the wall of the mid-

thoracic esophagus was found to have no perforation and to be covered with pus. 
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Fig. 3. Oral photograph. Ten teeth were extracted after initial surgery. 
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