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Abstract. Features of surgical treatment of esophageal injuries complicated by purulent mediastinitis.
Shevchuk .M., Snizhko S.S. The aim of the work is to improve the results of treatment of patients with esophageal
perforations complicated by purulent mediastinitis. Examination and treatment of 30 patients with esophageal
perforation (EP) complicated by purulent mediastinitis were performed. The causes of EP were foreign body damages
in 12 (40%) of 30 patients, spontaneous rupture of the esophagus — in 11 (36.6%), iatrogenic damage to the esophagus
—in 7 (23.4%) patients. The main method of surgical treatment of esophageal perforations complicated by acute
purulent mediastinitis is thoracotomy with suturing of the perforated wall of the esophagus and sanation of mediastinal
tissue. In case of purulent melting of the esophageal wall and total mediastinitis with severe endogenous intoxication,
surgical interventions should be aimed at minimizing surgical trauma and elimination of the purulent process in the
mediastinum using video-assisted thoracoscopy. The use of developed surgical tactics for the treatment of esophageal
perforations complicated by acute purulent mediastinitis with intramediastinal administration of antibacterial drugs
and the method of irrigation of the esophageal sutures contributes to a significant rapid reduction in endogenous
intoxication, namely leukocytosis units up to 2.103%0.182 d. units (p<0,001) with normalization of the indicator on the
Sth day from the beginning of treatment, the severity of the condition on the APACHE II scale in the modification of
Radzikhovsky AP from 14.91+1.80 points at the time of hospitalization to 9.4+0.3 points on the second day after surgery
(p<0.001), the severity of patients’ condition on the SOFA scale on the 3rd day to 3.221+0.445 points, on the 5th day —
1.832+0.219 points (p<0.001), the level of C-reactive protein on the 2nd day after surgery decreased from
236.2£21.4 mg/l to 144.3+9.3 mg/l, and on the 3rd day was 112.1+7.2 mg/l (in both cases p<0.001), reducing the
content of procaltcytonin from 8.7+0.9 ng/ml to 3.828+0.251 ng/ml on the 2nd day after surgery. The use of this
surgical tactic allows you to quickly eliminate the purulent process in the mediastinum, reduce the healing time of the
perforation of the esophagus and reduce mortality from 28.5 to 6.2%.

Pedepar. OCOOGEHHOCTH XHMPYPIrUYeCKOro JieYeHUsl TOBPEKIEHUH MNHMIIEBOJA B YCJIOBHSX THOWHHOIO
memquactuauTa. lleBuyk U.H., Canxko C.C. Lerv pabomul. Yayuwume pezyrvmamor aevenus OOIbHbIX ¢ nepgho-
payusMu nuwesood 6 YCaosusx eHouHoz2o meduacmunuma. Ilpogedeno obcredosanue u neuenue 30 06OabHBIX C
nepgopayueii nuweeooa (IIC) 6 ycnogusx euotinoco meduacmunuma. Ilpuyunamu IIC 6wiiu  nogpescoerus
unopoonvimu menamu 'y 12 (40%) uz 30 6onvnbix, cnonmannulii paspeis huwjesooa (cunopom bypxase) —y 11 (36,6%),
ampozennvle nogpexcoenus nuweeooa — y 7 (23,4%) 6onvuvix. OCHOGHBIM MEMOOOM XUPYPSULECKO20 JeHeHUs.
nepgopayuii nuwesooa 6 YCio8UAX OCMPO20 ZHOUHO20 MeOUACMUHUMA ABNACCA MOPAKOMOMUA C YWMUBAHUEM
nepghopuposannol cmeHku nuweeooa u camayuel Kiemuamxu cpedocmenus. Ilpu eHotiHom pacniaeneHuu cmeHKu
nuwesooa U MomanbHOM MeOUACMUHUME C AGNEHUAMU GbIPANCEHHOU IHOOSEHHOU UHMOKCUKAYUU ONepayuoHHble
BMeamenbCcmea 00NHCHbl OblMb HANPABIEHHBIMU HA MUHUMUSAYUIO XUPYPSUUECKOU MPaemMbl U TUKEUOAYUIO ZHOUHO20
npoyecca 8 cpedoOCmeHUU ¢ UCNONb30BAHUEM BUOCO-ACCUCMUPOBAHHOU mopakockonuu. Tlpumenenue po3pabomannou
XUpypeuueckol maxkmuku JedeHus nepgopayuil nuwesooda 6 YCio8Uax OCmpoz20 2SHOUHO020 MeOuacmunuma c
npUMeHeHUeM UHMPAMeOUACTNUHANLHO20 B6€0CHUs. AHMUOAKMEPUATILHBIX NPENnapamos u memooa OpoueHus ueos
nuweeo0a cnocobcmeyem 00CmoB8epHOMY DbLICTNPOMY CHUIICEHUIO ROKA3ameell Y9HOOEHHOU UHMOKCUKAYUU, a UMEHHO:
JeUKOYUMAapHvIl UHOEKC UHMOKCUKAYUU CHU3Uics noumu empoe — c 0,412+1,108 yc. ed. oo 2,103+0,182 yc. eo.
(p<0,001) c Hopmanuzayueu noxazamens Ha 5-ii OeHb OM HAYANA JeyeHus, maxcecmu cocmosnus no wxaie APACHE
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11 6 mooughuxayuu Paoszuxosckoeo A1l c¢ 14,91+1,80 6anra na epema cocnumanusayuu 0o 9,4+0,3 6anna yowce Ha
emopule cymku nocie onepayuu (p<0,001), masxcecmu cocmosnusa 6oavubix no wxaie SOFA yxce na 3-u cymku 0o
3,22140,445 6anna, na 5-e cymxu 1,832+0,219 6anna (p<0,001), yposenv C-peakmugnozo Oeika yxce Ha 2-e CymKu
nocie onepayuu chuzuincs ¢ 236,2+21,4 me/n 0o 144,3+9,3 me/n u na 3-u cymxu cocmasnsin 112,1+7,2 me/n (8 oboux
cayuasx p<0,001), cuuocenue cooepoicanusi npoxanrvyumonuna ¢ 8,7+0,9 ne/mn 0o 3,828+0,251 ne/mn na 2-e cymxu
nocne onepayuu. Ilpumenenue paspabomannol Xupypeuueckol mMakmuku no36oisem Ovicmpee IUKSUOUPOBANDb
CHOUMBIL Npoyecc 8 CPedOCmeHUU, COKpamumy CPOKU 3AJiCUBTEHUS NephopamusHo20 Omeepcmus nuweeodd u

CHU3UMb aemanbhocms ¢ 28,5 0o 6,2%.

Esophageal perforation (EP) is a serious
complication of diseases and medical manipulations
and the treatment of EP in the development of acute
purulent mediastinitis (APM) is of particular
relevance. Tactics of treatment of non-complicated
EP are known in the modern literature, however
methods of surgical treatment of EP in the con-
ditions of APM remain debatable [3, 5, 7]. The
treatment of EP in the conditions of APM involves
the simultaneous treatment of two serious diseases
and the invention of pathogenetically sound tactics
of surgical treatment is the goal of our work.

APM, as a complication of EP, is a complex form
of surgical infection with an extremely severe
course, rapid development of organ dysfunction,
high frequency of sepsis, septic shock and is accom-
panied by high mortality. Thus, according to the
authors, sepsis in APM is diagnosed in 50-100% of
patients, and mortality rates range from 16 to 80% [4].

Methods of surgical treatment of EP in the
conditions of APM cause numerous discussions
among the authors. Types of surgical interventions,
access to the esophagus, the volume of the ope-
ration, the feasibility of suturing the perforation of
the esophagus, operations aimed at excluding the
esophagus from the digestive act, providing nutrition
to patients in the postoperative period are con-
troversive [6, §].

At present, no methods of local antibacterial
therapy in purulent mediastinal tissues have been
developed, only methods of its drainage have been
proposed. Many options for mediastinal drainage
have been proposed, but most of them are either
ineffective or very traumatic. These techniques are
not effective enough and need improvement [2, 4].

The aim of the work is to improve the results of
treatment of patients with esophageal perforations in
the conditions of purulent mediastinitis.

MATERIALS AND METHODS OF RESEARCH

We examined and treated 110 patients with APM
receiving treatment at the Ivano-Frankivsk Regional
Clinical Hospital in the period from 2004 to 2019.
Among these patients, the cause of APM were EP,
diagnosed in 30 (81.1%) patients, which were the
subject of our study. The causes of EP were damage
to the esophagus caused by foreign bodies in
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12 (40%) of 30 patients, spontaneous rupture of the
esophagus (Burkhave syndrome) — in 11 (36.6%),
iatrogenic damage to the esophagus — in 7 (23.4%)
patients.

The analysis of efficiency and consequences of
the methods of surgical treatment of EP and APM
offered by us was carried out. All 30 patients with
EP were divided into 2 groups: Group I (main) — 16
(53.3%) patients who underwent the developed
tactics of surgical treatment using intramediastinal
administration of antibacterial agents (IMAA) [2]
and permanent irrigation of sutures of the eso-
phageal perforation (PISEP) [3] and group II
(comparative) — 14 (46.7%) patients who underwent
traditional methods of treatment. All patients with
EP and APM were operated.

To assess the effectiveness of treatment, we
studied the terms of esophageal wound healing
according to contrast radiological examination and
esophagogastroscopy (EGDS), changes in leukocyte
intoxication index (LII), C-reactive protein (CRP),
procalciton. The dynamics of determining the
severity of patients was performed by the APACHE
II scale in the modification of Radzikhovsky AP and
SOFA (Sequential Organ Failure Assessment) [10].

For statistical processing, we used the Open
Value  Subscription for Microsoft®  Office
ProPlusEducation AllLng License/Software Assu-
rancePack Academic OLV 1License LevelE Enter-
prise 1Year license program (license program
number is confidential). To objectively judge the
reliability of the results of the study a variational-
statistical method of analysis of the results using a
personal computer IBM 586 and an application
program for working with spreadsheets Microcoft
Exel were used [1].

RESULTS AND DISCUSSION

For successful treatment of patients with APM, it
is important to choose a surgical access to determine
the extent of operation. We took into account the
location of the EP and the condition of the eso-
phageal wall, the nature of the purulent process of
the mediastinum (limited or diffuse) and the
presence of complications. It is the choice of ope-
rative tactics in EP patients in the conditions of
purulent lesion of mediastinal tissue that was
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considered crucial for successful treatment of
patients. The main surgical interventions in EP in the
conditions of APM carried out by us included:

- lateral thoracotomy, mediastinotomy, suturing
of the perforation of the esophagus with active
drainage of the mediastinum and pleural cavity;

- lateral thoracotomy, suturing of EP and impo-
sition of esophagostomy and gastrostomy;

- lateral thoracotomy, mediastinotomy, suturing
of EP and gastrostomy;

- lateral thoracotomy, mediastinotomy and me-
diastinal drainage;

- Razumovsky's cervicotomy, mediastinotomy,
opening of the upper mediastinum, suturing of EP
and drainage of the pleural cavity according to 2-3
Bulau drainages;

- video-assisted thoracoscopy (VATS).

One of the main methods of surgical treatment
was lateral thoracotomy on the affected side
depending on the location of esophageal perforation
with mediastinotomy and suturing of the perforation
and adjustment of the system for active drainage of
the mediastinum and pleural cavity using 3-4
drainages. This type of surgical treatment was
performed in 13 (43.3%) patients (one died, post-
operative mortality was 7.7%). Thoracotomy for
suturing the perforation of the esophagus was used
in the early stages of the disease in the absence of
purulent melting of the esophageal wall, as well as
in localized forms of APM or total APM for
complete visual inspection of all mediastinum.

Lateral thoracotomy with perforation suturing
and esophagostomy and gastrostomy according to
Kader was performed in 2 (6.5%) patients from the
comparison group, postoperative mortality was
100%. Both patients were diagnosed with Burhave
syndrome (1) and failure of the sutures of the
esophagoenteroanastomosis (1), which was detected
on the 3rd day after Lewis surgery under the
condition of total purulent melting of the mediastinal
tissue. We believe that the use of major surgical
interventions, such as gastrostomy or jejunostomy
can cause excessive surgical trauma and increase the
anesthetic risk, which can be a direct threat to the
patient's life.

Lateral thoracotomy with mediastinotomy and
suturing of the perforation of the esophagus and
gastrostomy according to Kader was performed in 3
(9.7%) patients (one died, postoperative mortality
was 33.3%). The main causes of mortality were the
spread of purulent process in the mediastinum with
the lesion to all its departments, widespread pyo-
pneumothorax, the development of severe sepsis and
multiple organ failure.
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Cervical mediastinotomy with opening of the
upper mediastinum, suturing of the perforation of
the esophagus and active drainage of mediastinal
tissue and pleural cavity was performed in 2 (6.5%)
patients (postoperative mortality - 0%) with local
forms of APM located only within the upper
mediastinum.

Video-assisted thoracoscopy (VATS) was
performed in 9 (29.1%) patients of the main group
(one died, postoperative mortality 11.1%).

To improve the results of treatment, we proposed
a method of intramediastinal administration of
antibacterial agents (IMBA) (US Pat. No. 128808).
In this case we found that antibacterial agents
introduced into the tissue of the upper mediastinum
in one hour were spread to all parts of the
mediastinum (Pat. of Ukraine 105664). To improve
the results of treatment we also proposed a method
of permanent irrigation of sutures of the esophageal
perforation (PISEP) after suturing of its perforation.

The esophageal perforation were sutured in all
cases, except for purulent melting of the esophageal
wall. Suturing of the esophageal perforation was
performed in 21 (70%) patients. IMBA and PISEP
were performed in all patients. A catheter for
permanent irrigation of the esophageal sutures was
placed along the sutures of the esophageal wall and
mediastinal tissue. 87.5% of the mediastinal pleura
were used to strengthen the sutures in the main
group of patients, as well as the flap of the
sternocleidomastoid muscle and the posterior wall of
the pericardium in diagnosed exudative pericarditis
—1in 12.5% of patients.

In control esophagogastroduodenoscopy (EGDS)
and X-ray examination of the esophagus in the main
group on day 7-8 after surgery a complete sealing of
the perforated sutures in 6 (37.5%) patients was
noted, a decrease in the size of the esophageal
perforated area — in 9 (56.2%). At the same time, on
day 14 after surgery, the sealing of the perforation
sutures was noted in 12 (65%), reduction of the size
of the esophageal perforation site — in 3 (18.7%)
patients. Failure of the esophageal sutures on day 2-
3 after surgery was detected in 7 (43.7%) patients of
the main group, in whom IMBA and PISEP were
performed, in patients of the comparison group
suture failure was diagnosed in 12 (85.7%). Accor-
ding to X-ray contrast esophagography, the size of
the esophageal perforation decreased in 6 (85.7%)
patients of the main group, which helped to improve
the course of the disease, reduce the time of
elimination of perforation and improve the
prognosis. We believe that in the case of postope-
rative failure of the esophageal sutures, the
separation of its lumen from the infected mediastinal
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tissue, even for 2-3 days, prevents reinfection and
helps to separate the purulent process in the
mediastinum,.

Some authors believe that the intersection of the
cervical esophagus is indicated only in esophageal-
tracheal fistulas [11]. However, in our work we
rarely performed esophagostomy — only in 2
patients. In one patient with traumatic injury of the
esophagus in the cervical region and in one patient
with purulent melting of the esophagus and total
APM. These operations are quite technically
difficult and are accompanied by additional surgical
trauma, which is not always justified in patients with
severe endogenous intoxication (EI).

The problematic issue is to determine the rational
surgical tactics of treatment of total APM during
lateral thoracotomy on the affected side and in the
presence of complications on the opposite side.
Pleural exudate in the unaffected half of the chest
was diagnosed in 6 (42.8%) patients of the main
group. At the same time, VATS was considered
justified, and pleural empyema was diagnosed in
4 patients and exudative pleurisy — in 2 patients. An
additional mediastinotomy was performed in VATS,
the exudate was evacuated and the pleural cavity
was drained according to Biilau.

Minimally invasive methods of surgical
treatment (VATS ) were performed in 9 (29.1%)
patients of the main group (one died, postoperative
mortality was 11.1%). We consider the main
advantages of VATS to be the minimal trauma of
these operations, reduction of the duration of
surgical interventions and good visualization of the
mediastinum. VATS is effective in patients with
severe sepsis with multiple organ failure, in which
advanced surgical methods are a direct threat to
the patient's life due to significant surgical trauma.
Another advantage of VATS is the reduction of
the probability of suppuration of postoperative
wounds. In VATS in a short time period (20-40
minutes) it is possible to carry out effective
drainage of paraesophageal and mediastinal tissue
and pleural cavity.

We consider that indications for VATS are:
purulent lesions of all parts of the mediastinum with
melting of the esophageal wall and the impossibility
of its suturing, with large damage to the esophageal
wall longer than 7-8 cm, high probability of failure
of the esophageal sutures in total damage to
mediastinal tissue, patients with multiorgan dys-
function phenomena and at the V-th degree of
anesthesiological risk to be the. VATS is effective in
perforation of the esophagus in the conditions of
local APM and in the presence of pyopneumothorax
or pleural empyema. The main task of the VATS is
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the rehabilitation of the affected purulent areas and
the establishment of adequate and complete drainage
of paraesophageal and mediastinal tissue. The
pleural cavity after surgery was drained with 2-4
drains. At the same time in 3-4 weeks after the
operation, the esophageal-pleural fistula was formed,
which closed on its own in 3-5 weeks.

The gastrostomy operation was performed in 5
(13.5%) patients in total purulent melting of the
esophageal walls in TM and failure of the
esophageal sutures after resection of the eso-
phagus for tumor (1). 4 (80%) patients died.
Therefore, we are not in favor of conducting
extended operations in the context of APM with
severe EI. Nutrition of such patients should be
only parenteral until the time of removal from the
critical state, followed by the imposition of a
gastrostomy according to the Stamm-Senn-Kader
in a more favorable period.

In the main group of patients on day 1 after
surgery, the LII decreased by almost three times —
from 6.412+1.108 c.u. to 2.103+0.182 c.u. (p<0.001)
with normalization of the indicator on day 5 from the
start of treatment. In the comparison group LII on day
1 significantly decreased from 6.106+0.509 c.u. to
3.217£0.214 c.u. (p=0.999) and remained higher
than in the main group on day 5 after surgery at the
level of 2.621+0.308 c.u. Changes in LII are shown
in Figure 1.

In patients of the main group faster normalization
of the analyzed indicators was noted from the first
days from the moment of carrying out surgical
intervention. In particular, we observed a rapid
decrease in the severity of the condition in patients
of the main group by APACHE II scale in the
modification of Radzikhovsky AP (2015) from
14.91+1.80 points at the time of hospitalization to
9.4+0.3 points on day 2 after surgery (p=0.999).
Changes in indicators by APACHE II scale in the
modification of Radzikhovsky AP indicate a more
rapid elimination of purulent-inflammatory process
in the mediastinum with the use of IMBA and PISEP
in the main group of patients (Fig. 2).

In the main group a decrease in the severity of
the condition of patients by the SOFA scale was
noted on day 3 to 3.22140.445 points, on day 5 — to
1.832+0.219 points. In the comparison group the se-
verity of the condition on day 3 was 6.781+0.526
points and it remained high on day 5 — 4.537+0.521
points (p=0.999).

The level of CRP in patients of the main group
on day 2 after surgery decreased from
236.2+£21.4 mg/l to 144.3£9.3 mg/l and on day 3 it
made up 112.1+7.2 mg/l (in both cases p=0.999)
with normalization of the indicator on day 10. In the
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comparison group the level of CRP on day?2
remained high, being 212+11.3 mg/l and gradually

decreased to day 15 from the time of surgery,
reaching the upper limit of normal in not all patients.

Tt - a2l

1 -&1
1,3
0
day 1 day 2 day 5 day 10
=== main group = @ = comparison group

Fig. 1. Changes of LII indicators by Ya.Ya. Kalf=Kalif in patients of the main and comparison group

There was noted a rapid significant decrease in
the content of procalcitonin in all examined patients
of the main group. At the time of hospitalization, the
average content of procalcitonin was 8.7+0.9 ng/ml,

on day 1 after surgery there was a decrease to
3.828+0.251 ng/ml, on day 3 — to 2.3924+0.373 ng/ml
and normalization on day 7 — 1.25340.095 ng/ml
(p=0.999).
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Fig. 2. Changes in sevetity of condition byAPACHE II scale in modification of
Radzikhovsky AP in patients of the main and comparison group
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This rapid and significant decrease in EI, namely
LI, CRP and procalcitonin, in the main group
confirms the effectiveness of the developed tactics
of surgical treatment of patients with EP in APM
due to the wider use of minimally invasive treatment
methods (VATS) which reduce the operating trauma
and the application of IMBA and PISEP
methodology developed by us.

It is the high level and long-term existence of
EI that led to the development of sepsis, refractory
septic shock and multiorgan failure, which were
the direct causes of death. In the main group, 1
(6.2%) patient died who had a spread of the
process by the type of necrotizing fasciitis with
rapid spread to all parts of the mediastinum, the
rapid development of sepsis, rapidly progressing
multiorgan failure. Despite active surgical tactics
and intensive care, the patient died on day 3 from
the onset of the disease. The remaining 15 patients
in the main group recovered and were discharged
in satisfactory condition on average on day 214+3.4
after surgery.

In the comparison group 4 (28.57%) out of 14
patients died. The causes of death were late appeal
for treatment to medical institutions, which led to
refractory septic shock, increasing multiorgan and
cardiovascular insufficiency. The length of stay in
the hospital was 29+3.1 days.

Our surgical tactics coincide with the well-
founded opinion of many scientists on the need for
strictly individualized treatment tactics, which
should be based on rational intensive care measures
and priority use of minimally invasive methods with
open surgery in the development of prevalent forms
of APM [2, 4, 9].

Summarizing our experience in the use of
minimally invasive methods of surgical treatment,
namely VATS in esophageal lesions in the context
of APM, we believe that VATS has undeniable
advantages over advanced surgery. In patients with
diagnosed EP and APM, VATS in most cases pro-
vides sufficient radicalism with minimal trauma. In
many cases VATS is the method of choice for the
final determination of the extent of the lesion and
surgical tactics of treatment.

Gastrostomy aimed at feeding and prevention of
the gastroesophageal reflux remains a debatable
issue. We believe that the indications for gastro-
stomy are the impossibility of conducting a probe
into the stomach and the established fact of
gastroesophageal reflux. After the operation, we
repeatedly injected (2-5 times) into the stomach a
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solution of methylene blue in 300-500 ml of sodium
chloride solution through a nasogastric tube. Reflux
of contrast material into the esophagus and drainage
of the pleural cavity was observed in only 3 (10%)
out of 30 patients with damage to the esophagus at
the site of the cardiac sphincter. We were able to
avoid reflux of gastric contents into the lumen of the
esophagus, giving patients a semi-sitting position
during feeding and the first hours after. To prevent
reinfection of the EP from the esophageal cavity
when swallowing the contents of the oral cavity, the
oral cavity and the esophageal lumen were
rehabilitated.

Thus, we consider lateral thoracotomy, suturing
of the perforation of the esophageal wall (at I and II
degree) and drainage of the mediastinum and pleural
cavity as the main methods of surgical treatment of
primary APM. Thus, in the main group of patients
the main methods of surgical treatment were lateral
thoracotomy, mediastinotomy, suturing of the EP
with drainage of the mediastinum and VATS with
the use of IMBA and PISEP. In purulent melting of
the esophageal wall and total APM with the
phenomena of the expressed EI, surgical inter-
ventions should be directed on minimization of a
surgical trauma, elimination of purulent process in a
mediastinum and provision of drainage of the
mediastinum and pleural cavity. VATS meets such
criteria.

CONCLUSIONS

1. The main method of surgical treatment of
esophageal perforations in the conditions of acute
purulent mediastinitis is thoracotomy with suturing
of the perforated wall of the esophagus and
rehabilitation of the mediastinum.

2. In prevalent forms of acute purulent media-
stinitis with purulent melting of the esophageal wall,
the operation of choice is video-assisted thora-
coscopy.

3. The use of intramediastinal administration of
antibacterial drugs and the method of irrigation of
the esophageal sutures allows you to quickly elimi-
nate the purulent process in the mediastinum, reduce
the healing time of the perforation of the esophagus
and reduce mortality from 28.5% to 6.2%.
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