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KioueBbie ciioBa: ocmpulii MeOuacmuHum, Xupypeuieckoe nedeHue, UHmpameouacmunaibHoe 66e0eHuUe
AHMUOUOMUKO8, BUOCOACCUCTNUPOBAHHASL MOPAKOCKONUS

Abstract. Surgical treatment of patients with descending purulent mediastinitis. Shevchuk .M., Snizhko S.S. The
aim of the study was to improve the results of treatment of patients with descending purulent mediastinitis by means of
individualized surgical tactics with the priority use of minimally invasive surgical interventions and developed methods
of drainage of the mediastinum and pleural cavity. Examination and treatment of 73 patients with descending purulent
mediastinitis receiving treatment in the department of thoracic surgery of Ivano-Frankivsk regional clinical hospital
was carried out. Treatment of patients in the main group included intramediastinal administration of antibiotics, the
use of the developed method of cascade drainage of the mediastinum and pleural cavity, the priority use of video-
assisted thoracoscopy and surgical tactics aimed at anticipating the spread of the purulent process in the mediastinum.
The rapid and reliable decrease in the indices of endogenous intoxication in the main group confirms the effectiveness
of the developed tactics of surgical treatment of patients with mediastinitis, adequate sanation of purulent mediastinitis,
complete removal of the purulent substrate from the mediastinum and pleural cavity. The developed tactics of surgical
treatment of purulent mediastinitis allowed reducing the overall postoperative mortality from 26.3% in the comparison
group to 11.4% in the main group of patients.

Pedepar. Xupyprudeckoe JiedyeHue OO0JBHBIX HHCXOASAIIMM THOWHBIM MeguacTuHuTtom. IleBuyk U.H.,
Cunxko C.C. [env uccnedosanuss — yayuuienue pe3yibmamos JjedeHusi OONbHbIX HUSXOOAWUM — SHOUHBIM
MeOUACTNUHUMOM NYymeM UHOUBUOYATUSUPOBAHHOU XUPYDSUYECKOT MAKMUKU C NPUOPUMEMHBIM NPUMEHEHUEeM MUHU-
UHBA3UBHBIX ONEPAMUBHBIX 6MEULAMENbCNE U PA3PAOOMAHHBIX MEMO008 OPEHUPOBAHUSL CPEOOCMEHUsL U NIeBPAIbHO
nonocmu. Ilpogedeno obcredosanue u nederue 73 OONbHBLIX HUCXOOAWUM CHOUHBIM MEOUACHUHUMOM, KOMOpbie
HAxoounucsy 8 omoeneHuu mopakaivHou xupypeuu Heano-Opankosckoti 061acmHoil KiuHuyeckou donvHuysl. Jleuenue
OONILHLIX OCHOGHOU 2PYNnbl NPedyCMAMPUBANO UHMPAMEOUACMUHATbHOE 86e0eHUe AHMUOUOMUKOS, UCHONb308AHUE
Ppaspabomannozo cnocoba KAcKkaono2o OPEHUPOBAHUs CPEeOOCMEHUs U NAeEPAILHOU NOJNOCHU, NPUOPUMEHOe
UCHONBb308AHUE BUOCOACCUCIUPOBAHHOL MOPAKOCKONUU U XUPYPSUHECKOU MAKMUKU, HANPAGIEHHOU HA ONepedceHue
PACnpOCmMpanenust 2HOUH020 npoyecca 6 cpedocmenuu. boicmpoe u docmoseproe chudicenue nokazameineti IHO02eHHOU
UHMOKCUKAYUU 8 OCHOBHOU epynne noomeepacoaem 3PhexmueHocms paspabomanHol makmuky Xupypeuiecko2o
Jleuenusi OONbHBIX ¢ MEOUACTUHUMOM, AO0eKEAMHOU CAHAYUU SHOUHBIX 0Y4a208 HA uiee U CPeOOCMeEeHUl, NOTHOYEHHOe
yoanenue SHOUHO20 cyOCmpama co cpedocmenus U nieepaibHol noiocmu. Paspabomannas maxmuxa xupypeuiecxkozo
JleYeHUsl OCMPO20 SHOUHO20 MeOUACMUHUMA NO360IULA CHUSUMb 00WYI0 NOCIEONepayUoHHYIO Temanvhocms ¢ 26,3% 6
epynne cpasHenusi 00 11,4% 6 ocHo8HOU epynne 60bHbIX.

The prevalence of acute purulent mediastinitis is  carditis — in 31-49%, pleural empyema — in 40-52%,
0.15-0.5 cases per 100,000 population and has no pneumonia — in 60%, acute respiratory distress
tendency to decrease [2, 4]. The disease is syndrome in adults — in 14.5% of patients, and
accompanied by sepsis — in 78-95%, purulent peri- mortality is from 16 to 85% [3]. The disease is
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polyetiological and often occurs in the practice of
surgeons, therapists, dentists, maxillofacial sur-
geons, otolaryngologists, cardiac surgeons, endo-
scopists and others [4, 6].

Diagnosis of descending purulent mediastinitis
(DPM) in the initial stages remains a difficult task
that can be decisive for the treatment, prognosis and
life of the patient [5]. Errors in diagnosis are
determined by the lack of characteristic early clinical
manifestations and insufficient knowledge of phy-
sicians about the features of the disease [6, 7]. The
frequency of diagnostic errors among the dead
reaches 97.4% [10]. Delay in the operation for only
one day is accompanied by an increase in mortality
by 4-10 times [8].

There are several options for surgical treatment
of DPM using extrapleural or transpleural access.
Each of these interventions has its disadvantages and
advantages [8, 10]. In recent years, minimally
invasive  video-assisted thoracoscopic  surgery
(VATS) has been used [9].

The aim of the work is to improve the results of
treatment of patients with descending acute purulent
mediastinitis by introducing individualized surgical
tactics with priority use of minimally invasive
surgical interventions and developed methods of
rehabilitation and drainage of the mediastinum and
pleural cavity.

MATERIALS AND METHODS OF RESEARCH

73 patients with DPM who were in the
department of thoracic surgery of Ivano-Frankivsk
Regional Clinical Hospital from 2004 to 2019 were
treated. Among them 46 (63%) men, 27 (37%) wo-
men aged 21 to 72 years, on average 41.3£3.9 years.
All patients were divided into 2 groups: the main —
35 (47.9%), in which treatment was performed using
VATS, intramedial antibiotic administration
(IMAA) and developed method of cascading
drainage of the mediastinum and pleural cavity. The
comparison group consisted of 38 (52.1%) patients
treated with conventional methods.

The study was conducted in accordance with the
principles of bioethics set out in the Helsinki
Declaration on Ethical Principles for Human-Based
Medical Research and the Universal Declaration on
Bioethics and Human Rights (UNESCO).

To assess the level of endogenous intoxication,
serum C-reactive protein (CRP) was determined
using the CRP-latex test kit (Ukraine). The con-
centration of procalcitonin in the serum of patients
was determined on the analyzer and test system
Cobas 6000 (601 modules), Roche Diagnostics
(Switzerland) by enzyme-linked analysis. Asses-
sment of organ dysfunctions and severity of patients
was performed by the APACHEII scale in the
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modification of Radzikhovsky AP and by the SOFA
scale [11].

For statistical processing of the results we used
the license program Open Value Subscription for
Microsoft® OfficeProPlus Education AllLng Li-
cense / Software AssurancePack Academic OLV
1License LevelE Enterprise 1 Year (license program
number is confidential). To objectively judge the
reliability of the results of the study there was used a
variational-statistical method of analysis of the
results with a personal computer IBM 586 and an
application program for working with spreadsheets
Microcoft Exel [1].

RESULTS AND DISCUSSION

In the descending way of spreading the infection
to the mediastinum from the interfascial spaces of
the neck, anterior-upper mediastinitis (AUM) was
diagnosed in 28 (38.3%), upper (UM) — in 20 (27.4%),
total mediastinitis (TM) — in 14 (19.2%), posterior
mediastinitis (PM) —in 11 (15.1%) patients.

In all patients of the main group immediately
after surgery, IMAA was used, which involved
intramediastinal administration of 1.0 g of thienam,
diluted in 100 ml of 0.9% sodium chloride solution,
twice a day by drop infusion for one hour. The
course lasted from 5 to 10 days (Ukrainian patent for
utility model Ne 128808). Upon receipt of the
antibioticogram, the drugs were prescribed
according to the results.

For AUM and UM, the main surgical approach
was peritoneal mediastinotomy on the affected side
according to Razumovsky L.I. Opening and drainage
of abscesses only through cervical access was
performed in 15 (53.6%) of 28 patients with AUM
and in 8 (40%) of 20 patients with UM.

However, this approach is not always effective.
This is due to the depth of the wound canal, insuf-
ficient visual control during manipulations, dange-
rous proximity of important anatomical formations.
Thus, in the comparison group, 13 (46.4%) out of 28
patients with AUM and 12 (60%) out of 20 patients
with UM underwent recurrent operation (RO) due to
the spread of purulent process below the bifurcation
of the trachea. In particular, lateral thoracotomy was
performed in 17 (68%), VATS with mediastinotomy,
drainage of the mediastinum and pleural cavity — in 6
(24%), bilateral thoracotomy — in 2 (8%) patients. The
mortality in the comparison group was 16.6% (4 out of
24 patients with AUM and UM died).

To date, our surgical tactics are aimed at pre-
venting the spread of purulent process in the
mediastinum through the timely implementation of
additional  surgical interventions. Thus, in
15 (62.5%) of 24 patients of the main group with
AUM and UM with doubts about the prevalence of
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purulent process and insufficient effectiveness of
perineal mediastinotomy according to Razumovsky
I, additional single-step surgical interventions were
performed. In particular, lateral thoracotomy with
mediastinotomy — in 9 (37.5%), VATS with
mediastinotomy — in 6 (25%) patients.

Indications for VATS in AUM and UM are
insufficient disclosure of mediastinal tissue in pe-
ritoneal mediastinotomy, doubts about the pre-
valence of DPM below the tracheal bifurcation,
exudative pleurisy / empyema, the spread of
purulent process in the posterior mediastinum. When
using VATS in 6 patients with AUM and UM, the
need for RO arose in one (16.6%) patient with the
spread of the process in the lower mediastinum with
the development of TM. All patients of the main
group with UM and AUM recovered.

In 11 (15.1%) patients PM was diagnosed. Sur-
gical access, which provides the most complete
visualization of the posterior mediastinum, is
considered to be lateral thoracotomy on the side of
the lesion or VATS. Lateral thoracotomy in PM was
performed in 9 (81.8%), VATS — in 2 (18.2%)
patients. Due to the ineffectiveness of surgical
treatment, RO was performed in 4 (57.1%) patients
of the comparison group. Mortality in the com-
parison group was 28.6% (2 of 7 patients died).

The high frequency of RO in the comparison
group forced us to reconsider the tactics of surgical
treatment of PM. In all patients of the main group
with PM, we performed single-step additional
surgical interventions aimed at preventing the spread
of purulent process, namely: lateral thoracotomy — in
2 (50%) and VATS — in 2(50%) patients. All
patients of the main group with PM recovered.

In 14 (19.2%) patients total mediastinitis (TM)
was diagnosed. Surgical treatment of TM is the
greatest difficulty due to purulent lesions of all
mediastinum, accompanied by sepsis, multiorgan
dysfunction/insufficiency, severe endogenous in-
toxication. The primary task was to eliminate the
source of infection in the interfascial spaces of the
neck, so as a primary surgery all patients under-
went cervical mediastinotomy according to
Razumovsky L.I.

Surgical tactics in TM provided an aggressive
nature of surgical interventions with maximum
disclosure of all mediastinal abscesses.
Transpleural lateral thoracotomy is considered to
be a surgical approach that provides examination
of all mediastinum departments and full disclosure
of abscesses.

Using unilateral lateral thoracotomy, we were
able to open and repair the mediastinum in
8 (57.1%) patients. Two (14.3%) patients underwent
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bilateral thoracotomy due to doubts about the
effectiveness of unilateral thoracotomy. This ope-
ration is quite traumatic and leads to significant
disorders of the cardiovascular and respiratory
systems, which requires long resuscitation measures
(both patients of the comparison group died).

To date, when determining the effectiveness of
unilateral mediastinal drainage in TM, we use
VATS on the opposite side. This intervention was
performed in 3 (21.4%) patients. Indications for
the use of VATS on the opposite side in patients
with TM are the presence of pleural exudate on
the opposite side, purolonecrotic process by the
type of necrotizing fasciitis, significant fiber
tissue edema. The use of VATS on the other hand
has undoubted advantages over thoracotomy due
to less trauma, reduced surgery time, sufficient
visualization of the affected areas of the pleura
and minimally invasive drainage of the pleural
cavity. In all patients, purulent exudate in the
pleural cavity and areas of purulent lesions of the
mediastinal pleura were detected on the opposite
side during VATS.

Exudative  pericarditis was  detected in
13 (92.8%) patients with TM. Therefore, all patients
underwent pericardial fenestration. In thoracotomy
fenestration of the pericardium was performed in §
(61.5%), in VATS — in 5 (38.5%) patients. For the
fenestration of the pericardium with the help of
VATS, we have proposed a method of surgical
treatment of acute exudative pericarditis (Ukrainian
patent for utility model No. 54201).

We have developed a method of "cascade"
drainage for drainage of the mediastinum and pleural
cavities in TM. The first drainage ensured the lavage
and removal of pus from the anterior mediastinum.
The second drainage removed the purulent exudate
from the posterior mediastinum, as well as the
remnants of purulent exudate and "used" solution
from the anterior mediastinum. The third drainage
removed the contents of the pleural cavity and
provided the evacuation of the remains of spent
washing antiseptic solutions. The fourth drainage
was placed in the posterior-inferior pleural sinus to
remove the remnants of lavage solutions and
purulent contents from all parts of the mediastinum
and pleural cavity.

Patients of the main group (n=8) with TM, who
underwent the developed surgical tactics with
IMAA, cascade drainage of the mediastinum and
pleural cavity, did not undergo RS. In the com-
parison group (n=6) — RS were performed in
3 (50%) patients. Mortality in TM among patients
of the main group was 37.5% (3 out of 8 patients
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died), in the comparison group — 66.7% (4 out of 6
patients died).

In patients of the main group with the use of
VATS, IMAA and "cascade" drainage of the
mediastinum and pleural cavity, there was a faster
normalization of the analyzed parameters from the

first days after surgery. In particular, a faster
decrease in the severity state by the APACHE II
scale in the modification of Radzikhovsky AP
(Fig. 1): from 14.1941.80 points at the time of
hospitalization to 7.8+0.3 points on the second day
after surgery (p<0.001).
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Fig. 1. Dynamics of severity state of patients of the main and comparison group
by APACHE II scale in modification of Radzikhovsky AP

In the main group of patients there was also a
decrease in the severity state of by the SOFA scale
to 3.221+0.445 points on the third day, on the fifth
day — 1.832+0.219 points. In the comparison group,
the severity state the third day (Fig.2) was
6.781+0.526 points and remained high on the fifth
day — 4.537+0.521 points (p<0.001).

The level of CRP in patients of the main group
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 it was 112.1£7.2 mg/I (in both cases p<0.001)
with normalization of the indicator on the 10th day.
In the comparison group, the level of CRP on the
2nd day remained high, being 212+11.3 mg/l and
gradually has been decreasing by the 15th day from
the time of surgery, reaching the upper limit of
normal in not all patients.

In 16 (45.7%) patients of the main group the
dynamics of procalcitonin concentration in the blood

21/ Vol. XXVI/ 4

was assessed. At the same time, a rapid significant
decrease in the procalcitonin content was noted 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 the 1st day after surgery there
was a decrease to 3.828+0.251 ng/ml, on the 3rd day
— t0 2.39240.373 ng/ml and normalization on the 7th
day — 1.253+0.095 ng/ml (p<0.001).

Such a rapid and significant decrease in EI,
namely CRP and procalcitonin, in the main group
confirms the effectiveness of the developed tactics
of surgical treatment of patients with DPM, the
adequacy of sanation of purulent lesions on the neck
and mediastinum, complete removal of purulent
substrate from the mediastinum and pleura.

Postoperative mortality among patients with
DPM was 19.2% (14 of 73 patients died),
3 (11.4%) — in the main group, 10 (26.3%) — in the
comparison group.

121



CLINICAL MEDICINE

Points

> . [39) (78] F-N wn (=) | =) o
/
4
4
4
4

\\.~\3-_2‘~ \- 11
R &
S
T 06
1st day 3rd day Sth day 10th day

-=-4--Main group

—e— Comparison group

Fig. 2. Changes in the severity state of patients of the main and comparison group by the SOFA scale

CONCLUSIONS

1. The use of intramediastinal administration of
antibiotics contributes to the rapid elimination of
purulent-inflammatory process in the mediastinum,
reducing the severity of the condition and reducing
the level of endogenous intoxication.

2. Surgical treatment of upper purulent
mediastinitis involves the elimination of the primary
source of infection in the neck and the opening of
the abscess in the mediastinum by transcervical
mediastinotomy according to Razumovsky L.I. or its
combination with video-assisted thoracoscopy.

3. In the surgical treatment of posterior purulent
mediastinitis, the use of video-assisted thoracoscopy
or lateral thoracotomy is a priority.

4. In total purulent mediastinitis, the use of
video-assisted thoracoscopy or lateral thoracotomy
is a priority. When the purulent process spreads to
the opposite side, single-step video-assisted
thoracoscopy is required.

5. The developed tactics of surgical treatment of
descending purulent mediastinitis allowed to reduce
postoperative  mortality from 26.3% in the
comparison group to 11.4% in the main group of
patients (p<0.05).
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