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Abstract 

This review article provides information on the causes of primary mediastinitis. Back in the 19th century, 
surgeons identified two ways of infection penetration into the mediastinum: from the esophagus during its 
perforation and from the cellular spaces of the neck.  This corresponds to the division of mediastinitis into 
primary and secondary. Primary purulent mediastinitis is considered if it develops as a primary purulent 
complication of diseases and injuries of the mediastinal organs. Secondary purulent mediastinitis devel-
ops with contact or metastatic spread to the mediastinum of the purulent process, in the presence of a 
primary purulent focus outside the mediastinal tissue. From a clinical point of view, it seems appropriate to 
allocate a special group - postoperative mediastinitis.  It is concluded that the relevance of primary medi-
astinitis is preserved and knowledge in this field of surgery is still in demand.  

Keywords: purulent mediastinitis, esophageal damage, computed tomography in mediastinitis, surgical 
infection, thoracic surgery. 

Of course, according to the mechanism of occur-
rence, mediastinitis, which develop as complications 
of various surgical interventions, can be both prima-
ry and secondary. The course and clinical manifes-
tations of the purulent process in the mediastinum in 
operated patients have specifics that are not noted 
with other variants of purulent mediastinitis. [41] 

Primary purulent lesion of the mediastinal fiber 
suggests exogenous infection. The most common 
cause of primary purulent mediastinitis  is perfora-
tion of hollow organs located in the mediastinum - 
the esophagus and upper respiratory tract, and the 
former are observed much more often than the se-
cond. [14] 

Esophageal ruptures are the "classic" cause of 
purulent mediastinitis. [12] 

Without aiming at analyzing the classifications of 
esophageal perforations proposed in the literature, 
the number of which is quite large, to systematize 
further presentation, we will adhere to the division of 
the main groups of causes leading to a violation of 

the integrity of the esophageal wall.  
The ratio between different types of damage to 

the esophagus underwent significant changes dur-
ing the twentieth century, primarily due to the wide-
spread use of endoscopic methods for the study of 
the gastrointestinal tract and operations on the or-
gans of the breast. 

The ratio of these reasons in the largest modern 
statistics is quite stable. [11] Traumatic perforations 
of the esophagus account for 42-48%, [38] iatrogen-
ic 30-40%, [16] caused by diseases of 4-14% of 
cases.  [29] Of the total number of injuries, the cer-
vical region accounts for 39.1%, thoracic - 56.6%, 
abdominal - 4.3%.  [20] 

A sufficiently large number of injuries can lead to 
damage to the esophagus, which can be divided in 
the direction of exposure to the traumatic agent - 
from the inside (foreign bodies, chemical and ther-
mal burns, hydraulic and pneumatic shocks) and 
from the outside (wounds and closed trauma to the 
chest and neck, fracture of the cervical spine). [17] 
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The frequency of esophageal perforations from 
the total number of patients complaining of the pres-
ence of a foreign body in the esophagus is 0.9 - 
1.6%. [40] Among all the causes of esophageal per-
forations, damage by foreign bodies ranges from 16 
to 48%.  [44] Most often, these lesions are localized 
in the cervical region and in the zone of the first ana-
tomical narrowing.  [41] 

The most common traumatic agent is bones 
(more often fish, less often poultry and even less 
often meat). [3] Among other foreign bodies that 
cause damage to the esophagus, sewing needles 
[42], coins, buttons and cufflinks, fruit pits are men-
tioned [30], a case of perforation of the esophagus 
in a child with corn chips is described.  [50] Damage 
by large foreign bodies (bones, dentures) is more 
common in adults in a state of intoxication.  [30] 

The mechanism of perforation of the esophagus 
when a foreign body enters may be different. Perfo-
ration of the esophagus may be due to the direct 
effect of a foreign body on the wall of the esopha-
gus. Another option encountered is damage due to 
improper or inept medical care taken to remove the 
foreign body. [2] 

Small sharp foreign bodies, especially those lo-
cated transversely, cause spastic contractions of the 
esophagus, which leads to perforation of the type of 
puncture wound. Double-edged bodies can cause 
dissection of the walls when moving along the 
esophagus.  [36] 

Large sharp foreign bodies directly tear or pierce 
the wall of the esophagus. Such injuries are usually 
multiple, small in size and accompanied by a large 
number of abrasions and hemorrhages.  [28] 

In time, an unremoved foreign body causes a 
pressure sore of the esophageal wall (necrotic 
esophagitis) with the subsequent formation of a per-
foration hole. This situation, in particular, is possible 
in persons with a scar-narrowed esophagus due to a 
chemical burn, when large unchewed pieces of soft 
food act as a foreign body - more often meat ("meat 
blockage"). With the slow development of perfora-
tion, some delimitation of the purulent focus is possi-
ble due to demarcation processes in the surrounding 
tissues.  [7] 

Injuries of a non-through nature lead to the oc-
currence of intramural abscesses, which can open 
both into the lumen of the esophagus and into the 
mediastinum, and lead to the development of 
esophageal phlegmon.  [10] 

The frequency of development of purulent medi-
astinitis with perforations by foreign bodies is up to 
80%.  [1] The rate of development and features of 
the course of purulent mediastinitis, which develops 
as a result of perforation of the esophagus by a for-
eign body, depend on the nature and mechanism of 
damage, the degree of contamination of a foreign 
body, pre-existing changes in the paraesophageal 
tissue, but there are no absolute regularities here 
and it seems to us that it is ideologically incorrect to 
distinguish "more" and "less" dangerous perfora-
tions.  [39] 

In addition, in the literature there are descriptions 

of both a long stay in the paraesophageal tissue of 
foreign bodies introduced from the lumen of the 
esophagus, without the development of abscesses, 
and the development of abscesses around these 
foreign body’s months and even years after the pri-
mary injury.  [46] 

Perforations of the esophagus with chemical 
burns due to chemical necrosis of the wall are possi-
ble both in the acute stage and in the stage of rejec-
tion of necrotic masses. Most cases of the first kind 
are fatal due to the extreme severity of the condition 
of patients, due to both the resorptive effect of cau-
terizing poison, and the rapidly developing mediasti-
nitis and other complications.  [6] 

With the development of perforation in the stage 
of rejection of necrotic masses, the prognosis is 
more favorable, although it remains serious, since 
cicatricial-inflammatory changes in the paraesopha-
geal tissue have time to occur, because of which 
perforation, as a rule, occurs in the pleural cavity, 
and common mediastinitis does not develop.  [8] 

The so-called hydraulic breaks occur due to an 
acute increase in pressure on the walls of the patho-
logically altered esophagus, when trying to "push" a 
stuck piece of food by taking a large amount of liq-
uid. Usually they are large and are located in the 
thoracic or abdominal regions.  [13] 

The mechanism of occurrence of pneumatic rup-
tures of the esophagus is a direct blow of a jet of 
compressed air or gas with careless (and some-
times just hooliganism) handling of production com-
pressors, cylinders with compressed gases, etc., as 
well as with an idle shot in the mouth.  [45] 

"Mixed" hydropneumatics shock is possible when 
opening with teeth or near the open mouth contain-
ers with strongly carbonated liquids - wine, beer, soft 
drinks. With pneumatic and hydropneumatic rup-
tures, the posterior pharyngeal wall and the initial 
part of the esophagus are damaged.  [30] 

With all these mechanisms of damage to the 
esophagus, the rapid development of a common 
purulent process in the mediastinal fiber is inevita-
ble. 

The frequency of damage to the esophagus in 
neck wounds, according to various authors, ranges 
from 2 to 10.8%, with chest wounds - less than 1 
percent. Among all mechanical damage to the 
esophagus, the share of injuries accounts for no 
more than 5%. Often, damage to the esophagus 
with wounds is combined with damage to other vital 
anatomical formations - the trachea, larynx, thyroid 
gland, large vessels, which very often leads to the 
death of victims at the site of injury. The highest 
probability of damage to the esophagus with an ex-
plosive injury.  [26] 

Since most of the wounded undergo immediate 
surgical treatment, mediastinitis usually does not 
have time to develop. 

Cases of damage to the esophagus with a closed 
chest and neck injury are even more rare than with 
wounds and are also practically not isolated. In pa-
tients admitted to hospitals with closed thoracic and 
thoracoabdominal trauma, they are 0.3%; among 
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those killed from these injuries - 0.45%, and among 
all mechanical damage to the esophagus in the larg-
est of the statistics - 0.56%. A rupture of the esopha-
gus with an unstable closed fracture of the III-IV tho-
racic vertebrae is described.  [24] 

The likelihood of developing common mediastini-
tis with rupture of the esophagus due to a closed 
injury is very high.  [32] 

The most common and most misunderstood 
cause so far remains spontaneous rupture of the 
esophagus - a disease known in the same way as 
Burhave syndrome, barogenous rupture of the 
esophagus, esophageal apoplexy, etc. More than 
80% of cases of Burhave syndrome are observed in 
men over 50 years of age, although the disease oc-
curs at any age, even in infants. [19] 

Cases of esophageal rupture in the early postop-
erative period after interventions on the abdominal 
organs are described. A certain importance is at-
tached to the previous changes in the esophagus - 
peptic esophagitis, cardiospasm, hernia of the 
esophageal opening of the diaphragm, etc. As the 
main etiological factor of spontaneous perforation of 
the esophagus, a sharp increase in intra-abdominal, 
and then intraesophageal pressure, due, as a rule, 
to vomiting, is usually considered. Therefore, a sig-
nificant number of cases of Burhave syndrome de-
velop in connection with the state of alcohol intoxica-
tion.  [34] 

Among other producing factors are weightlifting, 
defecation, childbirth, irritable cough, asthmatic sta-
tus. Some authors emphasize the morphological 
differences between Burhave and Mallory-Weiss 
syndromes, since if the mucous membrane is initial-
ly damaged during the latter, then with a spontane-
ous rupture of the esophagus, the integrity of the 
muscular layer is initially violated, others, on the 
contrary, consider these conditions to be different 
forms of one emetogenic syndrome. Spontaneous 
rupture of the esophagus most often occurs in the 
lower third, although again there are cases of rup-
tures of all departments.  [11, 18, 49] 

The significant size of the esophageal defect with 
spontaneous rupture leads to a rapid progression of 
mediastinitis, accompanied by a lethality of 80%.  
[31] 

Among the diseases of the esophagus, a viola-
tion of the integrity of its walls is observed in tumors, 
chronic peptic and acute (including medicinal) ul-
cers, diverticula, syphilis, tuberculosis.  [23, 27, 43] 

A rare condition is the perforation of the artificial 
esophagus, which is based on two factors - peptic, 
because of reflux of gastric contents into the graft, 
and ischemic - due to atherosclerosis of the vessels 
that feed the graft in elderly patients, or mechanical 
trauma to the antenthoracally conducted intestine.  
[4] 

Violation of the integrity of the esophagus is also 
possible with the pathology of other organs of the 
neck and mediastinum. So, cases of breakthrough 
into the esophagus of abscesses of the lungs and 
pleura and destruction of the esophageal wall by a 
lung tumor are described. [15] There are reports of 

esophageal perforations of a dissecting aortic aneu-
rysm.  [33] There are descriptions of esophageal 
perforations as complications of strumitis and thy-
roiditis, tuberculous mediastinal lymphadenitis, as 
well as a consequence of the breakdown of syphilitic 
gums of the mediastinum.  [21] 

Except for extremely rare perforations of acute 
ulcers, damage to the esophageal wall in all the 
above diseases occurs slowly, gradually, accompa-
nied by a pronounced inflammatory-demarcating 
reaction of the surrounding tissues, because of 
which common forms of purulent mediastinitis are 
practically not observed, more likely the occurrence 
of esophageal-respiratory and esophageal-pleural 
fistulas. 

Instrumental effects, as before, are one of the 
main causes of esophageal perforations, in some 
statistics they account for more than 50% of all me-
chanical damage.  [37] 

At the beginning of the twentieth century, the fre-
quency of damage to the esophagus during instru-
mental studies and manipulations reached 8-10%, 
and when using some types of tools (Graef coin ex-
tractor, Weiss fish bone extractor, etc.) was so great 
that it forced to completely abandon their use.  [9,16] 

Unfortunately, even now instrumental damage to 
the esophagus is observed in various diagnostic 
studies (all types of endoscopic examinations of the 
upper gastrointestinal tract, bronchoscopy, mediasti-
noscopy), therapeutic manipulations (intubation of 
the trachea, cardiodilation, bougination of the 
esophagus, establishment of various probes and 
stents, etc.), as well as with a long stay in the 
esophagus of probes and stents.  [9,35] 

Instrumental lesions of a healthy esophagus are 
large, linear in shape and localized more often in the 
cervical and upper thoracic regions. Instrumental 
injuries of the cicatricially altered esophagus are 
usually small in size and are located in the thoracic 
region, mainly below strictures. There are double 
perforations of the esophagus, both at one and at 
different levels.  [35] 

Damage to the esophagus during esophagosco-
py is noted when using both rigid and flexible devic-
es of all designs, generations, and firms.  [2,9] 

The frequency of esophageal damage when per-
forming esophagoscopy with a rigid apparatus, the 
range of application of which is currently mainly lim-
ited to the removal of foreign bodies of the esopha-
gus, is estimated at 0.22 - 0.51%. At the same time, 
it is sometimes impossible to determine what was 
directly the traumatic agent - the device itself, the 
foreign body or the effect was combined. It is now 
recognized that rigid esophagoscopy should be per-
formed under general anesthesia with the use of 
muscle relaxants and artificial ventilation, especially 
when removing wedged foreign bodies and with a 
cicatricial-narrowed esophagus.  [1,2,9,16] 

Circumstances that increase the likelihood of 
perforation of the esophagus during endoscopic ex-
amination are as follows: 

- associated with the patient - wide piriformis si-
nuses of the pharynx, low tone of the muscles of the 
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esophagus (more often observed in the elderly, es-
pecially in women), restless behavior, pronounced 
gag reflex, arthritic changes in the cervical and tho-
racic vertebrae with the presence of osteophytes on 
the front surface, the presence of diffuse or nodular 
goiter. 

- associated with the doctor performing the study 
- inadequate choice and performance of anesthesia, 
fatigue, haste, insufficient experience; related to the 
equipment - poor visibility, beveled optics, long con-
trolled part (in fiber devices of old designs). 

The uppermost segment of the posterior wall of 
the cervical region is most often damaged, which is 
associated with elements of violence during the pas-
sage of the lower pharyngeal constrictor, directly 
under which in the zone of the pharyngeal-
esophageal transition there is a zone of weakness 
of the muscular membrane of the posterior wall (the 
place of formation of Zenker diverticula). In the tho-
racic region, which is damaged 3 to 5 times less 
often than the cervical region, the right wall suffers 
more often.  [3, 5, 22, 46,50] 

Biopsy of the esophageal mucosa during esoph-
agoscopy with conventional biopsy forceps - the 
manipulation is relatively safe, perforations with it 
occur extremely rarely - with excessive capture of 
the inflammatory-altered mucosa (esophagitis) at 
the border of the visual field. In contrast, puncture 
biopsy of the esophagus through the unchanged 
mucosa is associated with a high probability of per-
foration and should not be used.  [21,35] 

End-to-end damage to the esophagus during 
therapeutic esophagoscopy is described - sclero-
therapy for esophageal varicose veins, endoscopic 
polypectomy with diathermocoagulation, endoscopic 
electrosurgical dissection of the cicatricial stricture of 
the esophagus.  [7,41,47] 

In 40 - 85% of observations, esophageal ruptures 
are not diagnosed during endoscopic examination or 
immediately after it.  [1,2,9,16] 

The size of the esophageal defect when the 
esophagus is perforated with an endoscope usually 
corresponds to or exceeds the diameter of the appa-
ratus. Such injuries are characterized by the for-
mation of a false course and a fairly rapid develop-
ment of mediastinitis and / or other complications (if 
the false course penetrates into the pleural or ab-
dominal cavity).  [16] 

Cases of esophageal damage are described as a 
complication of diagnostic mediastinoscopies and 
transcollar diagnostic mediastinotomy. [9] A typical 
site of damage in such cases is the left tracheobron-
chial angle, where the esophagus is located directly 
behind the left main bronchus.  [24] In the literature 
there are casuistic descriptions of perforation of the 
esophagus during drainage of the pleural cavity for 
empyema [39] and rupture of the esophagus with 
intussusception and prolapse of the stomach into 
the right pleural cavity during laparoscopy.  [24] 

Iatrogenic ruptures are noted as complications of 
bougination of esophageal strictures of various etiol-
ogies and strictures of esophageal anastomoses 
after various surgical interventions. Some methods, 

in particular "blind bougination", are now almost 
completely abandoned due to frequent perforations. 
The use of the techniques of bougiening on a con-
ductor string and retrograde bougination per thread 
made it possible to reduce the number of perfora-
tions, but not to eliminate them completely.  [1] 

Changes in the paraoesophageal tissue, devel-
oping because of a chemical burn of the esophagus, 
in the case of mechanical damage on the one hand, 
contribute to the delimitation of the purulent process, 
on the other hand, lead to a high (up to 45%) fre-
quency of mediastinopleural and tracheoesophageal 
fistulas.  [41] 

Iatrogenic damage to the esophagus probes is 
rare. The cause of rupture, as a rule, is a rough and 
hasty probe to empty the stomach in conditions of 
pathological (coma) or drug (action of muscle relax-
ants) esophageal atony. Perforations with a probe 
are described with the subsequent development of 
purulent mediastinitis of the artificial esophagus. 

In the past, when used for prolonged nasogastric 
intubation of rubber probes, there were cases of 
perforation of the esophagus by the type of pressure 
sore. Focal necrotic changes in the mucosa are not-
ed already on the 3-4th day of the stay of the rubber 
probe in the esophagus. When using silicone 
probes, such complications are not described. 

More often there are perforations caused by bal-
loon probes used for closed hypothermia of the 
stomach, stopping bleeding from varicose dilated 
veins of the esophagus, intraesophageal balloon 
manometry, transesophageal echocardiography. 
The mechanisms of rupture of the esophagus by 
balloon probes are different - too rapid inflation of 
the balloon, erroneous inflation of the gastric balloon 
of the probe when in the esophagus, pressure sore 
of the esophageal wall with a prolonged stay of the 
balloon in a swollen state, the patient's attempt to 
independently remove the probe with the inflated 
balloon.  [41] 

Ruptures of the upper segment of the esophagus 
and the laryngeal part of the pharynx in the region of 
the pear-shaped sinuses during intubation of the 
trachea are observed with a frequency of 0.01 - 
0.006%. A number of circumstances can contribute 
to the occurrence of this complication. Among them 
are the circumstances associated with patients: a 
short neck, long teeth, osteochondrosis of the cervi-
cal spine; and circumstances related to the peculiari-
ties of intubation: hasty manipulations in cardiac 
arrest, asphyxia, regurgitation of gastric contents, 
aspiration of vomit, rough manipulations of an inex-
perienced specialist. 

More often, the damaging agent is the blade of 
the laryngoscope, less often - the distal ends of the 
endotracheal tube or conductor. 

As a rule, unnoticed at the time of injury under 
general anesthesia, these injuries are usually diag-
nosed late, with the inevitable development of medi-
astinitis. 

Quite often, damage to the esophagus occurs 
with various methods of palliative bougienage, re-
canalization and endoprosthetics for esophageal 
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tumors. 
Damage to the esophagus in the distant period 

after endoprosthetics. occur when the prosthesis is 
located at an angle to the axis of the esophagus and 
the size of the socket of the tube does not corre-
spond to the diameter of the unaffected esophagus. 
Most often, perforations are noted when the tumor is 
localized in the middle thoracic region, due to the 
constant compression of the tumor between the aor-
tic arch, the prosthesis, and the spine. 

The frequency of perforations during the installa-
tion of stents reaches 7%, and the formation of 
esophageal-tracheal fistulas with a prolonged stay of 
the stent in the lumen of the esophagus is 39%, 
which makes it necessary to give preference to oth-
er methods of palliative aids, in particular laser re-
canalization.  [50] 

Damage to the esophagus in the treatment of 
achalasia of cardia by cardiodilation was observed 
when using all types of cardiac dilators. The rup-
tures were caused by exceeding the permissible 
pressure in the cylinders (360 mm Hg) and the rate 
of increase in pressure, and when using the Stark 
dilator - a high rate of expansion of its branches. 
Esophageal ruptures during cardiodilation were not-
ed in 2%. The probability of developing mediastinitis 
with such injuries is close to 100%, the mortality rate 
is more than 80%. Prolonged stay of grafts after an-
terior corporodesis of the cervical spine. 

The frequency and rate of development of puru-
lent mediastinitis in iatrogenic lesions of the esopha-
gus depends on the size of the defect, the contami-
nation of the esophagus and the wounding object, 
the severity of the pre-existing changes in the parae-
sophageal tissue and, finally, the timing of diagnosis 
and the beginning of adequate treatment. 

The development of purulent-fibrinous inflamma-
tory changes in the mediastinal fiber with an injury to 
the esophagus occurs on average after 6-8 hours. 
Since the defect is usually significant in instrumental 
lesions, purulent mediastinitis develops faster and 
more often than with other types of damage. With 
damage to the esophagus under anesthesia, the 
duration of the stage of serous inflammation, on the 
contrary, increases slightly. 

It is the development of purulent mediastinitis 
that determines the course and prognosis of esoph-
ageal damage. The average mortality rate for prima-
ry perforative mediastinitis reaches 30 - 40%. 

Ruptures of the upper respiratory tract as a 
cause of the development of purulent mediastinitis 
are quite rare. Very often, this damage leads to the 
rapid death of the victim due to gross violations of 
external respiration. In cases of timely and success-
ful provision of medical care, the frequency of infec-
tious complications is significantly lower compared 
to perforations of the esophagus due to lower con-
tamination of the cellular spaces. Cases of mediasti-
nitis development due to rupture of the trachea dur-
ing traumatic intubation, prolonged artificial ventila-
tion of the lungs with excessively high pressure in 
the tamponing cuff, the use of intubation tubes of 
inadequate size are described. 

Mediastinitis can develop after cold and gunshot 
wounds to the neck and mediastinum without dam-
aging internal organs. In blind contaminated 
wounds, when there was a "direct and constantly 
renewed infection of the mediastinal fiber", on the 
contrary, diffuse rapidly progressive purulent medi-
astinitis developed, the outcome of which, as a rule, 
was fatal.  [26] 

The development of mediastinitis after a closed 
chest injury without damage to internal organs - due 
to suppuration of the hematoma - is most often ob-
served after fractures of the sternum. There is even 
a description of the development of purulent medias-
tinitis after an iatrogenic fracture of the sternum, 
which arose during successful resuscitation 
measures.  

A rare cause of the development of primary puru-
lent mediastinitis is infection of the mediastinum, 
which occurs due to extravasal migration of central 
venous catheters. Such cases are described during 
chemotherapy or prolonged parenteral nutrition. 

Thus, as can be seen from the presented review, 
the causes of purulent mediastinitis are diverse. 
Along with household traumatic injuries of the 
esophagus, the frequency of iatrogenic factors that 
lead to the development of such a terrible complica-
tion remains impressive. This, in turn, on the one 
hand, indicates a high probability of occurrence of 
purulent mediastinitis in the clinical practice of doc-
tors and the need to take timely measures to pre-
vent its development, on the other.  
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