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Acute Mediastinitis — Outcomes and

Prognostic Factors of Surgical Therapy
(A Single-Center Experience)
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Purpose: The aims of this work were the retrospective analysis of a cohort of patients with
acute mediastinitis treated at the authors’ worksite over a 15-year period and the identi-
fication of factors that significantly affect the outcomes of the therapy.

Methods: During the period 2006-2020, 80 patients with acute mediastinitis were treated.
Within the cohort, the following were observed: the causes and the type of acute medias-
tinitis, length of anamnesis, comorbidities, diagnostic methods, time from the diagnosis to
surgery, types and number of surgical procedures, results of microbiological tests, compli-
cations, and outcomes of the treatment.

Results: The most common type of acute mediastinitis was descending mediastinitis
(48.75%). A total of 116 surgical procedures were performed. Ten patients in the cohort
died (12.5%). Patients older than 60 years were at a 6.8 times higher risk of death. Patients
with more than two comorbidities were at a 14.3 times higher risk of death. The presence
of yeasts in the culture material increased the risk of death by 4.4 times.

Conclusion: Early diagnosis, removal of the cause of mediastinitis, sufficient mediastinal
debridement, and multiple drainage thereof with the possibility of continual postopera-
tive lavage are essential for the successful treatment of acute mediastinitis.

Keywords: acute mediastinitis, esophageal perforation, descending necrotizing mediastinitis,
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Introduction

Acute mediastinitis (AM), which occurs relatively
rarely, is a potentially fatal diffuse inflammatory process
in the mediastinum. The causes include esophageal per-
foration, descending infection from the neck (descending
mediastinitis or descending necrotizing mediastinitis
[DNM)]), infection of the sternotomy, infection spreading
from the pleural cavity during empyema, or bloodstream
spread of infection from other locations.! Esophageal
perforation is usually reported as the most common cause
of AM (together with infection of the sternotomy), with
an annual incidence of three cases per 1 million peo-
ple.>3» The majority (50%-75%) of these perforations
are iatrogenically sustained during an endoscopic proce-
dure (diagnostic or dilation), whereby the most common
cause of spontaneous esophageal perforation is the Boer-
haave syndrome (up to 33% of all perforations).!*>7 In
the past, DNM was mainly of odontogenic origin. How-
ever, with advancements in dental hygiene, the predomi-
nating infections are currently oropharyngeal.>’-'V AM
mainly affects individuals in their 50s or 60s, more often
men, with risk factors such as diabetes mellitus type 2,
alcohol or drug abuse, obesity, immunodeficiency, renal
failure, or liver cirrhosis.!®!%!2 The infection is usually
polymicrobial, aerobic and anaerobic, in which case the
dominating strains are Streptococcus sp., followed by
mycotic superinfections in up to half of the cases.!*7-1%
The originally high mortality rate for AM of up to 50%
has today fallen to below 20%."'"

The aims of this work were the retrospective analysis
of a cohort of patients with AM treated at the authors’
worksite over a 15-year period and the identification of
factors that significantly affect the outcomes of the
therapy.

Materials and Methods

During the period 20062020, 80 patients with AM of
various types and causes were treated. Postoperative
mediastinitis after sternotomies (cardiosurgical proce-
dures) and surgeries of the esophagus (failed anastomo-
sis), which we, like Kluge,” consider to be individual
entities, were not included.

Twenty-one patients (26.25%) underwent their first
surgical procedure at a different facility before treatment
of AM. Of these, 19 people had DNM (nine tonsillecto-
mies + drainage of the deep neck spaces, eight individual
drainages of the neck, and two individual tonsillectomies)
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and two people had esophageal perforation (drainage of
the pleural cavity was performed in both the cases).

Diagnosis and treatment strategy

The diagnosis of AM was determined based on the
medical history, clinical examination, computed tomog-
raphy (CT), magnetic resonance imaging, and esophago-
scopy. The diagnosis of DNM was determined according
to the criteria defined by Estrera et al.'> The extent of
DNM was evaluated by CT perioperatively and was clas-
sified according to the criteria defined by Endo et al.'®

The patients were hospitalized in the intensive care
unit (ICU) or the Department of Resuscitation. They
were cared for by a thoracic surgeon, anesthesiologist-in-
tensivist, otorhinolaryngologist, dental surgeon, pulmon-
ologist, roentgenologist, endoscopist, and microbiologist.
The treatment plan was drawn up in agreement with this
multidisciplinary team, always with the goal of con-
trolling the source of the infection, surgical debridement
of the affected area, and the administration of antibiotics;
it was updated daily. The strategy for the surgical
approach was determined individually based on the cause
and type of AM, its extent according to CT findings, and
the clinical state of the patient. The CT exam was per-
formed at regular intervals or repeated as needed. Based
on the result, the treatment plan was potentially adjusted,
including possible indicated reoperations. All the patients
in the ICU or Department of Resuscitation were moni-
tored in the standard way with nutrition applied parenter-
ally, later also enterally; standard laboratory parameters
and blood cultures checked regularly; and samples of the
tissue affected by the inflammation taken repeatedly for
microbiological assessment. The patients were initially
given broad-spectrum bactericidal antibiotics, with the
treatment later adjusted based on the results of the micro-
biological examination of the harvested samples.

Surgical therapy

When treating DNM Type I according to Endo (injury
to the upper mediastinum up to the level of the tracheal
carina), transcervical drainage from the collar medias-
tinotomy (cervicotomy) was performed as standard. If
maximum inflammation occurred around the trachea, we
indicated videomediastinoscopy. We proceeded the same
way when treating AM developed by per continuitatem
spread. Type IIA according to Endo, which affected
upper and lower anterior mediastinum, just like Type IIB
(affected posterior lower mediastinum), was treated by
anterolateral, posterolateral, or bilateral thoracotomy.
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If the perforation of the esophagus was spontaneous or
iatrogenic or caused by a foreign body, with anamnesis
less than 12 hours, primary suture of the defect (if possi-
ble) was performed, which in some cases was secured by
implanting a stent. If anamnesis of the perforation was
longer (>12 hours) and the result of esophageal suture was
considered to be uncertain, a primary stent was implanted.
Using a stent was always accompanied by adequate
debridement and drainage of the mediastinum via thora-
cotomy, thoraco-phreno-laparotomy, laparotomy, or cer-
vicotomy. In the case of a concurrent pathology of the
esophagus (tumor, untreated achalasia, stricture) or in the
cases of delayed diagnosis of advanced AM, esophagec-
tomy without immediate replacement was indicated, i.e.
with a cervical esophagostomy, gastrostomy, or jejunos-
tomy. In critically ill (unstable) patients, only drainage of
the mediastinum was undertaken, with the definite man-
agement of the esophageal perforation delayed.

Sufficient debridement and drainage of the mediasti-
num, including establishment of a continuous lavage,
were an integral part of the surgical management of AM.
During the cervicotomy, soft drains (no pressure on the
vessels) were exclusively used and in such numbers that
would perfectly drain all the areas affected by the inflam-
mation. The drains were then used to lavage these areas
one to two times a day with a disinfectant solution (e.g.
Betadine solution, Prontosan solution, Microdacyn solu-
tion) until the bacterial cultures were negative; due to the
risk of erosion of the vessels, the drains were left in the
wounds for a maximum of 3 weeks. Wide Tygon drains
with a diameter of at least 32 French were used during the
transthoracic drainage. A continuous retrosternal drainage
from the suprasternal notch to the xiphoid process
proved useful in Endo Type IIA (Fig. 1 on the right), as
did the so-called rendezvous cervical-mediastinal—thoracic
drainage (Fig. 1 on the left) in Endo Type IIB. During
the upper drain (irrigation) runs from the suprasternal
notch to the mediastinum paratracheal or paraesopha-
geal to the level of the azygos vein, the two lower drains
usually derive the lower mediastinum and pleural cav-
ity. There are lateral holes along the drain that are

spaced 2-3 cm apart for irrigation or suction. In both
cases, the mediastinum is continuously or intermit-
tently lavaged from the jugular ends of the drains with
disinfectant solution.

Statistical analysis

We statistically analyzed the effect of age, duration
of anamnesis, time from making the diagnosis to the
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Acute Mediastinitis

Fig. 1 Diagram of lavage drain of mediastinum — type Endo I1IB
(left) and type Endo IIA (right).

surgery, number of performed interventions, number
of comorbidities, and number of positive bacteriology
results on the treatment outcome of AM. A statistical
analysis was performed using SAS software (SAS
Institute Inc., Cary, NC, USA). The Kruskal-Wallis
test was used to compare the distributions of the inves-
tigated variables among the tested groups. The fre-
quency differences were examined by applying the
chi-squared test and Fisher’s exact test. The clinical
impact of the examined factors on the success of the
treatment was expressed using the odds ratio. The
appropriate cut-off values for the age, duration of
anamnesis, time from making the diagnosis to the sur-
gery, number of performed interventions, number of
comorbidities, and number of positive bacteriology
results were found by applying logistic regression.
Statistical significance was set to alpha = 5%. This ret-
rospective study did not require any consent from the
Ethics Committee.
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Table 1 Etiology of AM

Etiology of AM Number Percentage
Descending mediastinitis 39 48.75
Peritonsillar/retropharyngeal abscess 23 28.75
Odontogenic 13 16.25
Others 3 3.75
Esophageal perforation 34 42.50
Tatrogenic 15 18.75
Boerhaave syndrome 10 12.50
Foreign body 5 6.25
Others (tumor, diverticulum, ulcer) 4 5.00
Per continuitatem 7 8.75
Sternoclavicular joint infection 5 6.25
Others 2 2.50

AM: acute mediastinitis

Results

Table 1 shows the classification of types and causes of
AM. A detailed analysis of the cohort is presented in
Table 2. A total of 116 surgical interventions were per-
formed. A detailed overview thereof, their relation to the
individual types of AM, and respective outcomes are pre-
sented in Table 3. Fifty-two patients (65%) underwent
only one surgery, 20 patients (25%) underwent two surger-
ies, and eight patients (10%) underwent three surgeries.

A total of 54 different pathogens were identified
during the microbiological examination of the sampled
materials. The most common pathogenic strain in the
whole cohort was Streptococcus sp. (47 cases) and Strep-
tococcus anginosus (17 cases). A detailed overview of
the microbiological outcomes is presented in Table 4.

A statistical analysis was conducted for the whole
cohort and for the individual subgroups of AM on the
basis of esophageal perforation and DNM. The analysis
of the whole cohort revealed that the oldest patients were
statistically significantly in the subgroup of esophageal
perforations and the youngest in the subgroup of DNM
(p-value = 0.0296). The statistically significant shortest
anamnesis of AM occurred in patients with esophageal
perforation (p-value = 0.0023). A statistically significant
higher number of pathogens was found in patients with
DNM (p-value = 0.0024). The patients with DNM also
had a statistically significantly higher incidence of
gram-positive aerobic organisms and gram-negative
anaerobic organisms (p-value = 0.0103, more precisely
p-value = 0.0001). In contrast, the patients with esopha-
geal perforation had a statistically significantly higher
incidence of yeast (p-value = 0.0417). The risk factors
for death are presented in Table 2.

174

Discussion

As severe as AM is, it occurs relatively rarely. For
instance, Deu-Martin et al. reported that the incidence of
DNM in Barcelona in 2006 was 5.1 patients per 1 million
people.'? This corresponds with our annual incidence rate,
which is on average 4.8 patients per 1 million people.
Abbasi et al. reported the incidence rate of DNM with deep
neck infection to be between 1.5% and 3.6%.'® Although
the majority of references in literature point to perforation
of the esophagus as the most common cause of AM (disre-
garding infection of the sternotomy as a separate entity),
our cohort was slightly predominated by DNM cases.>
61319 Tn agreement with the cited authors, we observed
almost half of the esophageal perforations to be iatrogenic
and one-third to be spontaneous. Congruently with the lat-
est trends, inflammations of oropharyngeal origin predom-
inated among the DNM cases (59%).!-3>-11

The fundamentals of AM therapy are early removal of
its cause, sufficient surgical debridement and mediasti-
nal drainage, administration of broad-spectrum bacteri-
cidal antibiotics, and intensive care, including mechanical
lung ventilation."*!$19 Qur opinion on how to treat
DNM Type I according to Endo corresponds with the
majority of recommendations, i.e. to perform drainage
from cervicotomy or via videomediastinos-
copy.359-11.1420-22) However, when treating Type ITA
and IIB according to Endo, we prefer access by thoracot-
omy, which in our opinion provides the best view in the
mediastinum and also allows the best debridement and
drainage.'? It is also faster for an easier adhesiolysis and
palpation during dissection and debridement of the
mediastinum.'® On the other hand, it should be noted
that the debridement and drainage of the whole medias-
tinum often require bilateral thoracotomy, which poses
an additional risk of possible contamination of the so far
uninfected pleural cavity (although in our experience, it
is usually already infected in Type II according to
Endo).® In agreement with Kang et al. and others, during
sternotomy and clamshell thoracotomy, we fear osteo-
myelitis of the sternum or its dehiscence. We also con-
sider these approaches problematic in terms of
subsequent healing should repeated revision surgeries be
needed (unlike thoracotomy).!:%1114.2021.23)  Cutting
through a healthy bone (i.e. sternum) in infected terrain
is not, not just in our opinion, the correct surgical
approach.?® Although access into the posterior mediasti-
num is limited with sternotomy (more on the left), the
anterior mediastinum is easily accessible.!222

Ann Thorac Cardiovasc Surg Vol. 28, No. 3 (2022)



Table 2 Characteristics of the patient group

Acute Mediastinitis

Variables All DNM EP PC
No. % No. % of all ]‘)%N(Iii No. % of Al % of EP No. % ofall % of PC
Gender
Male 53 66.25 25 31.25 64.10 23 28.75 67.65 5 6.25 71.40
Female 27 33.75 14 17.50 35.90 11 13.75 32.35 2 2.50 28.60
Total 80 100 39 48.75 100 34 42.50 100 7 8.75 100
Median of age 56 (19-85) 51 (19-85) 63 (38-83) 55 (20-78)
(years)
Comorbidities 60 75.00 27 33.75 69.25 29 36.25 85.30 4 5.00 57.15
(patients)
Arterial 34 42.50 13 16.25 33.35 18 22.50 52.95 3 3.75 42.90
hypertension
(cases)
Type II diabetes 15 18.75 7 8.75 17.95 6 7.50 17.65 2 2.50 28.60
mellitus
(cases)
Obesity (cases) 17 21.25 9 11.25 23.10 5 6.25 14.70 3 3.75 42.90
Median of body 29 (17-43) 29 (19-43) 27 (17-39) 30 (27-32)
mass index
Median length 2 (0-12) 3(0-9) 1 (0-8) 3.5 (0-12)
of case history
(days)
Diagnostics
CT 74 92.50 39 48.75 100 29 36.25 85.30 6 7.50 85.70
CT + 4 5.00 0 0 0 4 5.00 11.75 0 0 0
esophagoscopy
MRI 1 1.25 0 0 0 0 0 0 1 1.25 14.30
Esophagoscopy 1 1.25 0 0 0 1 1.25 2.95 0 0 0
Median number 4 (1-10) 4 (1-10) 3 (1-10) 3 (2-5)

of CT
examinations for
one patient

Median time from
diagnosis to op-
eration (hours:
minutes)

Complications
(patients)
Sepsis (cases)
MOF (cases)
Pneumoniae

(cases)

Median length of
drainage (days)

Median length of
hospitalization
(days)

4:55 (0:00-21:42)

51 63.75
25 31.25
13 16.25
13 16.25
14.5 (0-89)
28 (1-148)

4:51 (0:09-21:42)

23 28.75

12 15.00

5 6.25

6 7.50
13.5 (1-34)
30 (1-91)

Ann Thorac Cardiovasc Surg Vol. 28, No. 3 (2022)

59.00

30.80
12.80
15.40

4:47 (0:00-21:21)

26 32.50
12 15.00
7 8.75
7 8.75
17 (0-89)
28 (3-148)

76.50

35.30
20.60
20.60

s

9:31 (4:14-20:09)

2.50 28.60
1.25 14.30
1.25 14.30
0 0
12 (8-22)
27 (14-45)
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Table 2 Continued

Variables All DNM EP PC
No % No % of all I;%NRZ No. % of Al % of EP No. % ofall % of PC
Exitus 10 12.50 3 3.75 7.70 7 8.75 20.60 0 0 0
Risk factors for death
Age >60 years OR: 6.8; CI: OR, CI: n/a; - -
1.33-34.33; p-value = 0.0241
p-value = 0.0154
>2 OR: 14.3; CI: OR, CI: n/a; - -
comorbidities 1.72-119.57; p-value = 0.0498
p-value = 0.0042
>3 - - OR:7.1; CI: 1.12-45.52; -
comorbidities p-value = 0.0375
Diabetes mellitus OR: 6; - - -
type 2 CI: 1.47-24.55;
p-value = 0.0173
Presence of yeasts OR: 4.4; - - -
in the culture CI: 1.11-17.40;
material p-value = 0.0407
Coronary heart OR: 8.7; - OR: 19.5; CI: 1.61-236.61; -
disease CI: 1.82-41.17; p-value = 0.0211
p-value = 0.0120
Cardiac OR: 8.5; - - -
arrhythmia CI: 1.05-68.89;
p-value = 0.0742
Stroke OR: 8.5; - - -
CI: 1.05-68.89;

p-value = 0.0742

DNM: descending necrotizing mediastinitis; EP: esophageal perforation; PC: per continuitatem; CT: computed tomography; MRI: mag-
netic resonance imaging; MOF: multi-organ failure; OR: odds ratio; CI: 95% confidence interval; n/a: not available (zero frequency)

Understandably, video-assisted thoracoscopic surgery is
associated with a lower morbidity rate than open proce-
dures and, according to some, provides a better view.
However, in advanced cases, it may not allow the neces-
sary extent of debridement.??!:?? It is for this reason that
it is not performed in our facility. However, we do agree
with the opinion of Sandner and Borgermann, and
others that it should be reserved for the initial stages
of AM with minor findings and should be indicated
selectively.2#10:11.2021) Percutaneous CT-guided drainage
is used to manage smaller residual inflammatory collec-
tions. In our cohort, there was not a single patient in
whom the extent of AM was so small that CT-guided
drainage alone would be enough.

The use of stents in the treatment of esophageal perfo-
rations is still subject to discussions. Abu-Omar et al.
recommend using them only in selected cases — for
example in stable patients with minor contamination of
the mediastinum within 24 hours after the perforation, or
to limit a large leakage from the perforation or to bridge
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the time to final management in unstable patients.” We
are aware of the controversy surrounding our approach
to using stents. However, like some other authors, our
experience has been quite positive.>>%!9 In our facility,
we indicate stents mainly for perforations that are spon-
taneous, iatrogenic, or caused by a foreign body, insofar
as the duration of perforation anamnesis does not allow
its safe suture and insertion of a stent is technically pos-
sible. We also implant them individually as a backup in
cases of primary suture of the esophageal perforation if
the outcome of the suture is deemed to be uncertain.
Unfortunately, in our clinic, the incidence of patients in
whom the safe suture of the esophagus is impossible or
uncertain is relatively high, which means we indicate the
placement of a stent more frequently than usual. We
endoscopically implant fully coated nitinol stents with
sufficiently wide openings on the proximal and distal
ends. This ensures the required tightness and signifi-
cantly reduces the risk of stent migration. The stents are
left in situ for 6-8 weeks, followed by extraction. Using

Ann Thorac Cardiovasc Surg Vol. 28, No. 3 (2022)
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Table 3 Surgical treatment of AM

Etiology of AM 1st surgery No. 2nd surgery  No. 3rd surgery No. Outcome
DNM Endo I CM 24 VMS 1 - - 22%
RTM 2 - - 2%
LTM 2 - -
CM 3 LTM 1
CM + PST 1 - - - - *
CM + RTM 2 LT™M 1 RTM 1 *
RTM 1 - - *
CM + BTM 1 RTM 1 - - *
RTM 1 - - - - *
Endo ITA CM 1 RTM 1 LTM 1 *
CM + BTM 1 LTD 1 - - *
Endo IIB CM + RTM 8 CM 1 - - 7*
LTM 2 RTM 1 1f
CM + BTM 1 CM 1
Esophageal latrogenic CM 3 - - - - *
perforation LTM 1 LT™M 1 - - T
LPM 1 - - - - *
S+TD 1 - - - - *
RTM + S 2 - - - - *
CM +LPM + S 1 - - - - *
TPLM + S + NFP 1 - - - *
C 1 - - - - *
LPM + S 1 LT™M 1 - - *
TPLM 1 - - - - *
S 1 - - - - T
E 1 - - - - *
Boerhaave LPM+ES+S 2 LTD 1 - *
syndrome LPM 1 - - *
LTM + S 2 S 1 RTM + ES + NFP 1 ¥
LTM 1 - - *
TPLM + ES + S + NFP 4 - - - - 3%
1y
S 1 - - - - T
RTM + S 1 - - - - T
Foreign body VMS + S 1 - - - - *
TPLM +ES + S + NFP 1 LT™M 1 LTM 1 *
CM +RTM + S 1 RTM | - - *
CM 2 - - - - *
Others CM 1 RTM 1 - - *
E 1 - - - - T
S 1 - - - - *
RTM +ES + RLL 1 RTM + ES 1 S 1 *
Per cont. SC joint CM 5 CM 1 - - *
infection
Others CM 2 - - - - *

AM: acute mediastinitis; Per cont.: per continuitatem; DNM: descending necrotizing mediastinitis; SC: sternoclavicular; CM: cervical

mediastinotomy; VMS: videomediastinoscopy; RTM: right thoracotomy + mediastinotomy; LTM: left thoracotomy + mediastinotomys;
PST: partial sternotomy; BTM: bilateral thoracotomy + mediastinotomy; LTD: left thoracotomy + decortication; LPM: laparotomy +
mediastinotomy; S: stent; TD: thoracic drainage; TPLM: thoraco-phreno-laparotomy + mediastinotomy; NFP: Nissen fundoplication;
C: clipping; E: esophagectomy; ES: esophageal suture; RLL: right lower lobectomy; *: alive; T: death

coated biodegradable stents did not prove successful for
us due to the more difficult insertion and, in our opinion,
insufficient radial pressure on the esophageal wall, which
causes looseness and a high risk of migration. We think

Ann Thorac Cardiovasc Surg Vol. 28, No. 3 (2022)

that by implanting a stent, it is possible to preserve the
native esophagus for the patients, even in those cases
where safe suture of the perforation is not possible. We
consider this to be more beneficial for the patient
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Table 4 Bacteriology of AM

Variables All DNM EP PC
Number of identified pathogens
Gram-positive aerobes 19 10 15 2
Gram-negative aerobes 9 6 0
Gram-positive anaerobes 7 1 0
Gram-negative anaerobes 14 11 0
Yeasts 5 3 5 0
Total 54 37 33 2
Number of AM cases including stated pathogens
Gram-positive aerobes 58 32 19 7
Gram-negative aerobes 12 5 7 0
Gram-positive anaerobes 15 14 6 0
Gram-negative anaerobes 26 21 5 0
Yeasts 18 6 13 0
Number of identified pathogens in one case of AM
None 14 1 13 0
One 20 10 3 7
Two 13 6 0
Three 15 11 4 0
Four 16 9 7 0
More than four 2 1 1 0

DNM: descending necrotizing mediastinitis; EP: esophageal perforation; PC: per continuitatem; AM: acute mediastinitis

compared to possible resection and replacement of the
esophagus. We primarily used a stent in 21 patients (out
of which seven served as a backup for the suture of the
esophagus), with only one case of failure due to migra-
tion; the other repeated surgeries in these patients were
performed out of the necessity to manage persisting
inflammatory changes in the mediastinum, not the need
to remediate the respective esophageal perforations. Of
the patients with esophageal perforation who were
treated by implantation of a stent, five died. However,
the causation in all the cases was unresponsive sepsis in
polymorbid patients in whom the perforation of the
esophagus had already been managed. In our facility, we
do not have any experience with endoscopic vacuum
therapy, which has been increasingly recommended in
recent years.!>!? Clipping was successfully used in one
case of an immediately diagnosed iatrogenic perforation
during an endoscopic dilation of a benign esophageal
stenosis.

Due to the small number and diversity of patients,
prospective studies of AM are not possible in practice.
The statistical processing of relatively small, heteroge-
neous groups is also considered difficult. Nevertheless,
certain conclusions can be found in literature. The
factors resulting in a poor prognosis of AM usually
include age of the patient, causation of AM, presence of
severe comorbidities, delay in diagnosis and treatment,
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wrongly chosen treatment, and microbiological find-
ings.!#6:10.1720) The extent of DNM directly affects
mortality, whereby the difference between the injury to
the upper and lower mediastinum is determinant.'-710:20
The highest lethality among esophageal perforations
occurs in combination with the Boerhaave syndrome
(which corresponds with our results — four deaths out
of seven cases of esophageal perforations occurred in
patients with the Boerhaave syndrome). This is proba-
bly due to the frequent delay in determining the right
diagnosis, followed by perforation of the esophageal
tumor.'*® Delayed diagnosis, i.e. over 24 hours, sig-
nificantly increases lethality.!*%. In our cohort, as in
the case of Jabtonski et al. and de Oliveira et al., we
found a statistically significant increase in the number
of pathogenic species, more precisely the gram-positive
aerobic organisms, in patients with DNM compared to
other types of AM.*!'¥ When making comparisons with
the same work of Jablonski et al., it should be noted
that they did not identify any specific pathogen or
pathogenic strain that correlates with a higher risk of
death, whereas in our patients with esophageal perfora-
tion, the presence of yeast in the cultures statistically
significantly increased lethality.¥ All the other out-
comes are in agreement with the above cited authors,
whereby the risk of death was statistically significantly
higher in patients over 60 years of age and with three or

Ann Thorac Cardiovasc Surg Vol. 28, No. 3 (2022)



more comorbidities. We did not confirm the effects of
the other discussed factors.

Conclusion

The successful treatment of AM depends on the early
diagnosis and rapid surgical management of this not so
common disease, whereby the aim is to remove the cause
and to provide sufficient debridement of the mediasti-
num, including quality drainage.

Funding

This work was supported by the Charles University
Research Fund (Progres Q39) and by the grant of Minis-
try of Health of the Czech Republic — Conceptual Devel-
opment of Research Organization (University Hospital
Pilsen — FNPI, 00669806).

Disclosure Statement

All authors declare that there is no conflict of interest
regarding the topic, creation, and publication of this article.

References

1) Abu-Omar Y, Kocher GJ, Bosco P, et al. European
Association for Cardio-Thoracic Surgery expert con-
sensus statement on the prevention and management
of mediastinitis. Eur J Cardiothorac Surg 2017; 51:
10-29.

2) Yanik F, Karamustafaoglu YA, Yoruk Y. Management
of a difficult infectional disease: descending nec-
rotizing mediastinitis. J Infect Dev Ctries 2018; 12:
748-54.

3) Kriiger M, Decker S, Schneider JP, et al. Surgical
treatment of acute mediastinitis. Chirurg 2016; 87:
478-85, (in German).

4) Jablonski S, Brocki M, Kordiak J, et al. Acute medi-
astinitis: evaluation of clinical risk factors for death
in surgically treated patients. ANZ J Surg 2013; 83:
657-63.

5) Pastene B, Cassir N, Tankel J, et al. Mediastinitis in
the intensive care unit patient: a narrative review. Clin
Microbiol Infect 2020; 26: 26-34.

6) Muresan M, Muresan S, Balmos I, et al. Sepsis in
acute mediastinitis — a severe complication after oe-
sophageal perforations. A review of the literature. J
Crit Care Med (Targu Mures) 2019; 5: 49-55.

7) Kluge J. Acute and chronic mediastinitis. Chirurg
2016; 87: 469-77. (in German)

Ann Thorac Cardiovasc Surg Vol. 28, No. 3 (2022)

8)

9)

10)

1)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

Acute Mediastinitis

Erkmen CP, Wang H, Czum J, et al. Use of cervicotho-
racic anatomy as a guide for directed drainage of
descending necrotizing mediastinitis. Ann Thorac
Surg 2012; 93: 1293-4.

Ishinaga H, Otsu K, Sakaida H, et al. Descending nec-
rotizing mediastinitis from deep neck infection. Eur
Arch Otorhinolaryngol 2013; 270: 1463-6.

Kocher GJ, Hoksch B, Caversaccio M, et al. Diffuse
descending necrotizing mediastinitis: surgical therapy
and outcome in a single-centre series. Eur J Cardio-
thorac Surg 2012; 42: e66-72.

Ma C, Zhou L, Zhao J, et al. Multidisciplinary treat-
ment of deep neck infection associated with descending
necrotizing mediastinitis: a single-centre experience. J
Int Med Res 2019; 47: 6027-40.

Davoodabadi A, Entezari H, Talari H, et al. Acute puru-
lent mediastinitis with sequential bilateral pleural em-
pyema caused by neck trauma: a unique occurrence, a
case report. Int J Surg Case Rep 2019; 65: 171-5.

de Oliveira EM, Moreira RT, Cavalcante TC. Descend-
ing necrotizing mediastinitis secondary to a dental
infection. Autops Case Rep 2012; 2: 37-42.

Kang SK, Lee S, Oh HK, et al. Clinical features of
deep neck infections and predisposing factors for
mediastinal extension. Korean J Thorac Cardiovasc
Surg 2012; 45: 171-6.

Estrera AS, Landay MJ, Grisham JM, et al. Descend-
ing necrotizing mediastinitis. Surg Gynecol Obstet
1983; 157: 545-52.

Endo S, Murayama F, Hasegawa T, et al. Guideline of
surgical management based on diffusion of descend-
ing necrotizing mediastinitis. Jpn J Thorac Cardiovasc
Surg 1999; 47: 14-9.

Deu-Martin M, Sédez-Barba M, Lépez Sanz I, et al.
Mortality risk factors in descending necrotising
mediastinitis. Arch Bronconeumol 2010; 46: 182-7.
(in Spanish)

Abbasi Z, Inam H, Das S, et al. Fungal cervical abscess
complicated by necrotizing fasciitis leading to descend-
ing necrotizing mediastinitis: a case report. Cureus
2019; 11: e53609.

Bae SH. Transcatheter embolization of the esophago-
mediastinal fistula with N-butyl cyanoacrylate glue: a
case report. Int J Surg Case Rep 2019; 65: 73-7.
Sandner A, Borgermann J. Update on necrotizing
mediastinitis: causes, approaches to management, and
outcomes. Curr Infect Dis Rep 2011; 13: 278-86.

Wu P, Ye F, Zhang Z, et al. Descending necrotizing
mediastinitis: analysis of 9 cases in our hospital. Ear
Nose Throat J 2021; 100: 350-3.

Mazzella A, Santagata M, Cecere A, et al. Descending
necrotizing mediastinitis in the elderly patients. Open
Med (Wars) 2016; 11: 449-60.

Saute M. Descending necrotizing mediastinitis: an old
issue with a new approach. Eur J Cardiothorac Surg
2012; 42: €73.

179



