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Abstract

Background: We have observed that patients with descending necrotizing mediastinitis show bilateral lower lobes atelec-
tasis before pleural effusion that finally forms empyema. Successful treatment of mediastinitis emphasizes optimal early 
drainage of neck, mediastinum, and antibiotic therapy. Methods: Exploratory study to determine the presence of segmental 
atelectasis as incipient sign of mediastinitis. We studied patients from August 2018 to July 2019 with tomographies. 
Results: We evaluated 25 patients operated due to Mediastinitis at our hospital, from August 2018 to July 2019. Ten (40%) 
were females and 15 (60%) were male patients. Twenty-one (84%) patients showed atelectasis and 4 (16%) did not have 
atelectasis. Of the patients that showed atelectasis, 17 (81%) were bilateral, 2 (9.5%) were right sided, and 2 (9.5%) were 
left sided. We also analyzed the occurrence of pleural effusion in this group. Fifteen (60%) patients had pleural effusion and 
10 (40%) did not. Of the total patients with pleural effusion 11 (73.3%) were bilateral, 3 (20%) of the right side, and 1 (6.6%) 
of the left side. Conclusions: Atelectasis is a sign that we can find in most patients that will develop empyema and we 
assume that it is associated with lymph nodes inflammation, but it is necessary to develop other protocols to confirm that 
hilar lymph congestion is the cause of atelectasis. As atelectasis of lower lobes is a sign of imminent sepsis, we always 
decide to do mediastinal drainage when we find them associated with neck abscess. We are proposing a modification of 
the endo classification to decide surgery.
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Introduction

Atelectasis means imperfect expansion, and the 
word is used to describe incomplete expansion of a 
lung or lung tissue1. René Laennec was the first to de-
scribe atelectasis as a finding during an autopsy in 
18192. Asrar shows the association of descending nec-
rotizing mediastinitis with left lower lobe atelectasis and 
hilar lymph node in a single patient. He mentions there 
that lung collapse can be due to external pressure of 
the bronchus owing to hilar lymphadenopathy3.

Kornblum and Osmond defined Mediastinitis since 
1934 as inflammation of the loose mediastinal areolar 

tissue and its blood lymph and nerve supply4. The most 
known classification of mediastinitis is the one that Es-
trera and cols have described since 19835. Another clas-
sification that we use is the one of Endo et al. that 
describes situations where infection has spread to pos-
terior mediastinum, particularly when it reaches in the 
level of the carina (descending necrotizing mediastini-
tis-type I), may not always require aggressive mediastinal 
drainage. In comparison, diffuse descending necrotizing 
mediastinitis-Type IIB demands complete (Table 1)6. Cor-
sten demonstrated that successful drainage of patients 
with descending necrotizing mediastinitis emphasizes 
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the importance of optimal early drainage of both neck 
and mediastinum and prolonged antibiotic therapy7.

Decision of thoracotomy in patients with deep neck 
abscess and no classic signs of mediastinitis in a tomog-
raphy, such as mediastinal widening, air in the mediasti-
num, air in the connective tissue of the neck, pleural 
effusion or hydropneumothorax, is not easy. Controver-
sies could exist about the existence of the diagnosis of 
mediastinitis or the only presence of a deep neck ab-
scess. We have observed that most patients with deep 
neck abscess course with posterior basal segments, bi-
lateral, or unilateral atelectasis associated with or without 
pleural effusion. We have seen patients with the previous 
thoracotomy that does not develop pleural effusion, mak-
ing an even harder decision to make. We consider that 
some of the first tomographic signs to lead to the decision 
to drain the mediastinum are the presence of posterior 
basal segments atelectasis. We consider that it only takes 
some days to develop pleural effusion and empyema 
since the cause is the descent of the infection through the 
mediastinal connective tissue and lymph nodes leading 
to high mortality reported in the literature. 

Methods

Observational study to determine the presence of 
atelectasis in a group of patients operated with the di-
agnosis of descending necrotizing mediastinitis at the 
Hospital General de México “Dr. Eduardo Liceaga.” We 
registered all the patients operated in 1 year with the 
diagnosis of mediastinitis in a period of 12 months. To-
mography was necessary to include the patients in the 
study, available at our hospital at the PACS Carestream 
software.

We used descriptive statistics to analyze the informa-
tion obtained in the group of patients that we studied. 
The variables studied are described in percentages. 

Results

We evaluated 25 patients that we operated to drain 
the mediastinum for the diagnosis of mediastinitis, 
following the Estrera and Endo criteria, at the Hospital 
General de México “Dr. Eduardo Liceaga,” from Au-
gust 1 2018 to July 31 2019. Ten (40%) were female 
patients and 15 (60%) were male patients. Twenty-one 
(84%) patients showed atelectasis and 4 (16%) did not 
have atelectasis. Of the patients that showed atelec-
tasis, 17 (81%) were bilateral, 2 (9.5%) were right sid-
ed, and 2 (9.5%) were left sided. We also analyzed 
the occurrence of pleural effusion in this group. Fifteen 
(60%) patients had pleural effusion and 10 (40%) did 
not. Of the total patients with pleural effusion 11 
(73.3%) were bilateral, 3 (20%) of the right side, and 
1 (6.6%) of the left side (Figs. 1-3). 

Discussion

From August 2018 to July 2019, we studied 25 patients 
with the diagnosis of descending necrotizing mediastinitis. 
About 80% of them had atelectasis and 20 did not. About 
60% of the patients had pleural effusion and 40% did not. 
About 60% were males and 40% were females. 

A few studies mention the presence of atelectasis 
when the diagnosis is mediastinitis such as the one of 
Asrar3 Haz clic o pulse aquí para escribir texto.that 
proposes as a cause of atelectasis the inflammation of 
the hilar lymphadenopathy due to infection. At our 
study, we found a patient with a couple of right hilar 
nodes affected by inflammation that showed atelectasis 
and pleural effusion only at the right side, without any 
of both findings in the left side.

We have observed that most patients with deep neck 
abscess develop basal posterior segments, bilateral or 
unilateral atelectasis associated or not to pleural effu-
sion. We have seen patients with previous thoracotomy 
that does not develop pleural effusion, making an even 
harder decision to make. We consider that some of the 
first tomographical signs to lead to the decision to drain 
the mediastinum are the presence of posterior basal 
segments atelectasis. We consider that it only takes 
some days to develop pleural effusion and empyema 
since the cause is the descent of the infection through 
the mediastinal connective tissue and lymph nodes 
leading to the high mortality reported in the literature.

Table 1. Endo’s guideline of surgical management based 
on diffusion of descending necrotizing mediastinitis

Type Zone of the 
mediastinum infected

Recommended surgical 
procedure

I Localized to the upper 
mediastinal space 
above the carina

Transcervical mediastinal 
drainage

IIA Extended to the lower 
anterior mediastinum 
below the carina

Transcervicotomy and 
anterior mediastinal drainage 
through a subxiphoidal 
incision

IIB Extended to both 
anterior and posterior 
lower mediastinum 
below the carina

Posterior mediastinal 
drainage through a right 
standard thoracotomy 
followed by left minimal 
thoracotomy
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Further studies are necessary to find out the etiology 
of atelectasis. For instance, it is necessary to do a lung 
biopsy of the collapsed lung and an affected lymph 
node, to request a pathologist to look for the presence 
of lymph fluid in the alveolar space. This biopsy could 
support the idea of mediastinal and hilar lymph nodes 

blockage as a cause of atelectasis. Other type of  
studies is necessary to describe indication of thoracot-
omy with the only presence of atelectasis without pleu-
ral effusion. A new classification of mediastinitis is 
necessary to determine the exact indication of thora-
cotomy since endo’s classification6 Haz clic o pulse 
aquí para escribir texto.demands thoracotomy to all the 
patients that have affection below and posterior of the 
carina. At our hospital, we have a large data base of 
more than 1800 cases of mediastinitis to analyze every 
aspect of the disease and we can do a protocol to form 
the mentioned new proposal of classification8. Further 
information is necessary to know, if antibiotics are 
needed alone to avoid surgery in this group of 
patients.

We have not found an explanation of the etiology of 
atelectasis seen in patients with Mediastinitis since the 
two common causes are obstruction and compression. 
Some patients have atelectasis without pleural effusion 
and no evidence of obstruction. We did not find patients 
with pleural effusion without atelectasis.

Conclusions

Atelectasis is a sign that we can find in most patients 
that will develop empyema and we assume that it is 

Figure 1. Patient with basal posterior segments 
atelectasis showing no pleural effusion. A: axial plane. 
B: sagittal plane left hemithorax. C: sagittal plane right 
hemithorax. D: coronal plane. 
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Figure 2. Patient with basal posterior segments 
atelectasis showing pleural effusion. A: axial plane. 
B: sagittal plane left hemithorax. C: coronal plane. 
D: sagittal plane right hemithorax.
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Figure 3. Patient with basal posterior segments 
atelectasis showing right basal posterior segment 
atelectasis, right pleural effusion, and right lymph nodes 
abscess suggesting lymph inflammation as a cause of 
atelectasis. A: sagittal plane left hemithorax. B: axial 
plane. C: sagittal plane right hemithorax. D: coronal plane. 
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associated with lymph nodes inflammation, but it is nec-
essary to develop other protocols to confirm that hilar 
lymph congestion is the cause of atelectasis. As atelec-
tasis of lower lobes is a sign of imminent sepsis, we al-
ways decide to do mediastinal drainage when we find 
them associated with neck abscess. We are proposing a 
modification of the endo classification to decide surgery.
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