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Abstract

Background Descending necrotizing mediastinitis (DNM) is a rare and life-threatening condition, with high morbid-
ity and mortality. Consequently, appropriate and prompt diagnosis and treatment are necessary. Herein, we report

a case of esophageal perforation and bronchial ulcer secondary to DNM, for which thoracoscopic esophagectomy
was performed after the failure of conservative treatment.

Case presentation A 63-year-old man was diagnosed with mediastinitis affecting the posterior mediastinum

after presenting with a sore throat, back pain, and dyspnea. He also had type 2 diabetes mellitus and renal failure. The
patient developed septic shock the following day, and intensive treatment was initiated. The condition of the patient
gradually improved; however, the laboratory data revealed that levels of C-reactive protein remained high. On day

22, the esophageal perforation was demonstrated on esophagogastroduodenoscopy. Bronchoscopy was remarkable
for the ulcer on the membranous tracheal wall, though he did not go into respiratory failure. The emergency thoraco-

of inflammation markers continue to be high.

scopic esophagectomy was performed on day 27. The reconstruction surgery was performed on day 100.

Conclusions Despite the fact that the general condition is stable with conservative treatment, DNM can develop
esophageal perforation. Thus, it is essential to determine the appropriate timing of surgical intervention if levels

Keywords Descending necrotizing mediastinitis, Esophageal perforation, Esophagectomy

Background

Acute mediastinitis and esophageal perforation are medi-
cal emergencies with a high rate of morbidity and mor-
tality. Descending necrotizing mediastinitis (DNM) is a
rare and life-threatening form of mediastinitis which is
a result from an oropharyngeal or cervical infection. The
awareness of DNM among general surgeons is relatively
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low, despite the fact that the diagnosis of this condi-
tion relies on high suspicion and vigilance. In addition,
detailed guidelines for the treatment of DNM have not
yet been published [1-3]. Herein, we presented a case
of DNM with perforation of the esophagus and aimed to
discuss the treatment strategy of DNM.

Case presentation

A 63-year-old man visited our hospital with occasional
back pain and dyspnea after suffering from sore throat
and fatigue for a week. His medical history indicated
that he had severe nephropathy due to type 2 diabe-
tes mellitus, and he was undergoing dialysis three times
a week. The blood pressure was slightly hypotensive
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(89/61 mmHg). The blood test revealed an elevated
level of C-reactive protein (CRP) (39.3mg/dl, normal
rage 0.00-0.14), an increase in white blood cell count
(23.8x10® /ul, 3.30-8.60), renal dysfunction (blood
urea nitrogen 25.6mg/dl; 8.0-20.0, creatine 5.30mg/dl;
0.65-1.07), and impaired glucose tolerance (hemoglobin
Alc 7.5%; 4.6-6.2). Mediastinal emphysema and fluid
accumulation in the cervical and upper thoracic medi-
astinum were seen on a computed tomography (CT)
(Fig. 1a-d). However, upper gastrointestinal radiography
revealed that there is no leak of the contrast from the
esophagus (Fig. 1le, f). Initial treatments were started by
inserting a nasogastric tube and administering broad-
spectrum antibiotics (Fig. 2). Respiratory failure and
hypotension developed on hospital day 1, and the patient
was diagnosed with septic shock. The patient was intu-
bated, and intensive treatment was started with a venti-
lator and vasopressor administration. Pleural effusion
has increased in the left thoracic cavity as shown in the
emergency CT (Fig. 3a). The chest tube was inserted into
the left thoracic cavity, and the purulent pleural effusion
was drained out. On day 4, the bronchoscopy was per-
formed, and an ulcerative lesion on the tracheal carina
was observed (Fig. 3b). On day 6, esophagogastroduo-
denoscopy (EGD) showed ulcerative lesions on the mid-
dle thoracic esophagus that measured 10 mm in size but
did not appear to be perforated (Fig. 3c). The condition
of the patient gradually improved, and on day 11, the
patient was weaned off the ventilator.

Nevertheless, after ongoing treatment of antibiotics
and drainage, the laboratory data showed high levels of
CRP (Fig. 2). On radiography and the subsequent CT
scan on day 22, the contrast media from the esophagus
was leaked to the left chest cavity (Fig. 4a-d). Additionally,
CT revealed a bilateral increase in the pleural effusion in
thoracic cavities (Fig. 4c, d). The esophageal perforation
was also demonstrated on EGD (Fig. 4e, f). Due to the
limitations of conservative therapy, radical mediastinal
drainage surgery was required. On day 27, emergency
thoracoscopic esophagectomy was performed. Extensive
adhesions throughout the thoracic cavity were observed
(Fig. 5a, b). The adhesions were cautiously detached, and
the esophagus was dissected from the surrounding tissue.
There was also a fistula of the esophageal perforation into
the left thoracic cavity. Purulent fluid from the fistula was
observed. There was also severe adhesion between the
esophagus and membranous trachea, where the tracheal
ulcer was located. The adventitia was detached from the
esophagus and covered the trachea without exposing it.
The thoracic esophagus was resected, and the distal side
of the cervical esophagus was diverted as an esophago-
stomy. Finally, a jejunostomy feeding tube was placed
through the abdominal wall. The operative time was
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Fig. 1 a-d CT revealed mediastinal emphysema and fluid
accumulation around the cervical and thoracic esophagus. e, f Upper
gastrointestinal radiography using gastrografin showed that there

is no leak of the contrast from the esophagus. CT; computed
tomography

313 minutes, and the estimated blood loss was 520 ml. On
the surgical specimen, an esophageal perforation with a
size of 28 Xx20mm was confirmed (Fig. 5c). Pathological
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Fig. 2 Trend of body temperature, levels of CRP and WBC, and antibiotics during the hospitalization. ABPC/SBT, ampicillin/sulbactam; CLDM,
clindamycin; CRP, C-reactive protein; MCFG, micafungin; MEPM, meropenem; VCM, vancomycin; WBC, white blood cells

R

Fig. 3 a CT revealed that mediastinal emphysema and pleural effusion in the left thoracic cavity had worsened on hospital day 2. b An ulcerative
lesion above the tracheal bifurcation was observed on bronchoscopy. ¢ EGD revealed ulcerative lesions with a size of 10mm on the middle thoracic
esophagus. EGD, esophagogastroduodenoscopy
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Fig.4 a, b Upper gastrointestinal radiography and (c, d) CT on hospital day 22. The findings revealed that there is leakage of the contrast
from the esophagus to the left pleural cavity (a, ¢, and d, white arrow) and pleural effusion in bilateral thoracic cavities b, ¢, and d, white arrowhead).
e, f EGD finding; the ulcer around the perforation (e, white arrow) and the perforation on the esophageal wall (f, white arrow)
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Fig. 5 a Intraoperative photograph; severe adhesions in the thoracic cavity were carefully and patiently detached, although there were some
bleeding observed. b Intraoperative photograph; a fistula connecting the esophageal perforation to the left thoracic cavity was exposed,

and purulent fluid drained (arrow). ¢ Surgical specimen. Esophageal ulcer with perforation with a size of 28 x20 mm (arrow). The esophageal
adventitia was detached from the esophagus to the trachea in the area enclosed by the dotted line. The hole (asterisk) was unintentionally created
after the specimen was resected. d, e Pathological examination revealed inflammatory cell infiltration and granuloma formation. Hematoxylin

and eosin stain. d X 20, and e x40

examination showed esophageal ulcer and perforation
with inflammatory cell infiltration and granuloma forma-
tion (Fig. 5d, e). On hospital day 100, the reconstruction
surgery with gastric conduit via the antethoracic route
was performed after the general condition had stabilized
and the nutritional status had improved. Postoperatively,
minor anastomotic leakage developed, but it was resolved
with conservative treatment. Extended hospitalization,
coupled with the consequences of two major surgeries

in a short span, resulted in the patient progressing to an
advanced stage of disuse syndrome. Subsequently, on day
224, the patient was transferred to a rehabilitation facility.

Discussion

DNM often begins in the head or neck area, spreads
quickly and aggressively along anatomic planes, and
then settles into defined mediastinal compartments [4].
Although the etiology of DNM is still poorly understood,
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the most common cause of DNM is odontogenic infec-
tion [5, 6]. Risk factors for DNM include poor dentition,
diabetes mellitus, malnutrition, advanced age, renal fail-
ure, and underlying malignancy [7, 8]. However, 13-30%
of the patients do not have any comorbidities or predis-
posing factors [9]. Although this patient who had diabe-
tes mellitus and renal failure complained of a week-long
sore throat before developing the disease, otolaryn-
gological and dental examinations conducted afterwards
revealed no causal lesions in the oral cavity or pharynx.
We diagnosed the patient with DNM because the medi-
astinal infection had spread rapidly and caudally.

When an aggressive infection spreads into the medi-
astinum following DNM, it can cause respiratory dis-
tress, sepsis, and death. Early recognition, diagnosis,
and treatment are associated with good prognosis [10].
Nevertheless, DNM is not well recognized among gen-
eral surgeons. Sugio and colleagues evaluated the clinical
features and surgical outcomes of DNM, and they pro-
posed a new classification system [11]. DNM was classi-
fied: infections confined to the area superior to the carina
were categorized as type I, while infections spreading to
the lower mediastinum (LM) were categorized as type
I1, with subcategories of type IIA for infections involving
the anterior LM, type IIB for infections extended to both
anterior and posterior LM, and type IIC for infections
confined to the posterior LM. This classification was
likely to contribute to clarify the relationship between
the pattern of mediastinal infections and the surgi-
cal approach [12, 13]. The primary treatment currently
involves drainage via transcervical or transthoracic pro-
cedures, although some authors believe that transcervical
drainage alone is sufficient to control mediastinitis.

For type I DNM, any aggressive mediastinal drainage is
not required, and a transcervical approach would be suf-
ficient to control the infection. In contrast, for type IIA,
subxiphoidal mediastinal drainage without sternotomy
achieves adequate drainage, but for type IIB and IIC,
complete mediastinal drainage through thoracotomy is
often needed [11, 14, 15]. Our case was diagnosed as type
IIC DNM because infections were limited to the poste-
rior LM. It is possible that complications such as esopha-
geal perforation would have been prevented if the patient
had undergone transthoracic mediastinal drainage sur-
gery at an earlier stage. However, the general condition of
the patient was once significantly improved by conserva-
tive treatment, such as a thoracic tube placement. Given
the risk posed by the comorbidities, we were unable to
decide on the mediastinal drainage surgery when his
health condition was stabilized.

Esophageal perforation caused by DNM has been
extremely rare, and the exact etiology is still unknown
[16]. Perforation in the esophagus and trachea due to
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DNM have been reported in eight cases since 1974,
according to a literature review of English-language
papers (Table 1) [17-24]. The reported cases include five
cases of DNM-associated esophagus perforation. Nota-
bly, several DNM patients in previously reported cases
exhibited comorbidities that influence peripheral vessels,
including hypertension, angina pectoris, diabetes, and a
history of dialysis. Additionally, three patients had per-
foration of the middle to lower thoracic esophagus. The
cervical and upper thoracic esophagus receives blood
from the inferior thyroid artery, whereas the middle tho-
racic esophagus are mostly supplied from the branches of
the bronchial arteries [25]. The lower thoracic esophagus
is fed by the small branches of the descending aorta. In
addition to relatively low blood flow, the absence of sup-
porting tissue around the esophagus may explain why
esophageal perforations occur more frequently in the
middle to lower thoracic esophagus than in other parts
[26].

Due to digestive contamination and subsequent dam-
age to the surrounding organs, perforation of the esoph-
agus can be life-threatening. Early diagnosis and timely
therapeutic intervention are the keys to successful man-
agement, which includes conservative, and surgical
therapies. The optimal treatment depends on the size of
the rupture and the time to diagnosis. In recent years,
minimally invasive surgery is increasingly performed not
only in esophageal cancer but also in emergency cases
such as esophageal perforation [27, 28]. Minimally inva-
sive esophagectomy has been widely disseminated, as it
brought reduced invasiveness and better postoperative
quality of life than conventional open procedures [29].
Given the multiple comorbidities and high-risk nature
of this case, we prioritized a minimally invasive strat-
egy, opting for a thoracoscopic approach after ensuring
optimal preoperative conditions. Our case demonstrated
DNM with perforation of the lower thoracic esophagus
and tracheal ulcer. It was assumed that the prolonged
inflammation around the esophagus, anatomic paucity of
blood flow, and the fragile nature of the tissue resulted in
the perforation of the esophagus. The decision was made
to perform an esophagectomy considering the large per-
foration size and the presumption that reoperation would
be challenging in the event that esophagus-preserving
surgery failed. Our strategy was to preserve the wall of
the esophagus covering the tracheal ulcer, thereby miti-
gating the risk of tracheal perforation. In the event of
an intraoperative tracheal perforation, our prepared
approach encompassed the closure of the perforation
site with suturing, complemented by reinforcement using
either an intercostal muscle flap or a latissimus dorsi
muscle flap. Intraoperative findings showed a strong
adhesion between the trachea and the esophagus around
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the tracheal ulcer. However, perforation of the trachea
was avoided by leaving the esophageal adventitia onto the
tracheal side without forcibly detaching the adhesion. As
reported in previous literature, intraoperative tracheal
perforation is fatal [30, 31].

In conclusion, mediastinitis that spreads downward

should be considered DNM. The comprehensive treat-
ment strategy may reduce the mortality rate, which
includes treatment with potent antibiotic and adequate
drainage. Furthermore, DNM may lead to the perfora-
tion of the esophagus, especially in patients with severe
comorbidities. Even if the patient appears to have a sta-
ble general condition, it is important that the appropriate
timing for radical mediastinal drainage not be missed.

Abbreviations

DNM  descending necrotizing mediastinitis
cT computed tomography

EGD  esophagogastroduodenoscopy

LM lower mediastinum
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