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Abstract

The article observes a clinical case — intraoperative use of anterior mediastinal
plastic surgery with a mesh implant for transsternal occlusion of the main
bronchus in a patient with widespread destructive pulmonary tuberculosis
complicated by pleuralempyema with bronchopleural fistula.

A control examination after 1.5 years showed a clinical cure of tuberculosis
of a single lung. When comparing functional indicators, there was a slight
increase in vital capacity (VC) and forced expiratory volume in the first

second (FEV,). There were no changes in the indicators of pO,, pCO,. Also,
unchanged left ventricular ejection fraction and a substantial decrease in
pulmonary artery pressure positively affected the patient's general condition.
Keywords: staged surgical treatment, fibrous-cavernous tuberculosis,
mediastinal pulmonary hernia, transsternal occlusion of the main bronchus,
plasty of the anterior mediastinum with a mesh implant.
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AEeCTPYKTUBHOM TybepKynese nerkux, oC/IOXXHEHHOM
3MnMeMomn c OpoHxonsnieBpasibHbIM CBULLOM
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IPIBHY «LleHTpanbHbI Hay4YHO-UCCeaoBaTeNbCKUMI MHCTUTYT Ty6epkynesa» (Mockea, Poccus)
2MOCKOBCKMIA MeauLUMHCKMIA yHMBepcuTeT «PeaBus» (Mockea, Poccus)
3OMBOY pononHUTeNnbHOro NnpodgeccrmoHanbHoro 06pasoBaHus «Poccuiickas MeanuMHCKas akageMust
HenpepbIBHOrO NnpodeccroHanbHoro obpasoBaHnay MuHsgpaea Poccun (Mockea, Poccus)

AHHOTauusa

[puBomuTCS HAGIIOIEHKE U3 IPAKTUKU — MHTPAOTIePAIIMOHHOE TIPUMEeHeHHe
IIJIACTUKU TIepe/IHero CpefioCTeHHsI CeTYaThIM UMIIJIAHTOM IIpY TPaHCCTep-
HaJIbHOW OKKJIIO3UM IVIABHOTO OpPOHXA y MAaIlMeHTKU C paclIpOCTPaHeHHBIM
JIeCTPYKTUBHBIM Ty6epKyJe30M JIETKUX, OCIIOKHEHHBIM 3MITUEMOM TJIeBPhI
¢ OPOHXOIUIEBPAJIEHBIM CBUIIIOM.

KonTponsHoe o6cnenoBanue yepes 1,5 rofa nokasaso KIMHUYECKOe u3jede-
HYe TybepKysie3a eJMHCTBeHHOTO jierkoro. [Ipu cpaBHeHuM GpyHKIIMOHAIBHBIX
ToKasaresieli OTMeyanock He3HauuTenbHoe nosbienye JKEI u OPB,. Takxke
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OTMedYeHO OTCYTCTBHe M3MeHeHHH B nokasartessx pO,, pCO,. Uamenenuii B
rokasaresie ¢ppakIUy BEIOGpOCA JIEBOTO JXKeJTyjouKa He ObUI0, a TaKxke IpH-
CYTCTBOBAJIO BBID@KeHHOE CHIDKeHHe NaBJIeHUs B JIETOYHOM apTepHu, 94To
TIOJIOKUTEJIBHO CKAa3aI0Ch Ha 00IIeM COCTOSIHUY MAIlHeHTKH.

KurroueBsle c10Ba: 3TaltHOe XUPYprudeckoe jiedeHue; GHOPO3HO-KaBepHO3-
HBIN TybepKye3; MequacTHHAJIbHAs JIerOYHas TPbDKA; TPAaHCCTepPHAIbHAS
OKKJIIO3USI ITIABHOTO OPOHXA; ITACTHKA MepefIHero CpPeiloCTeH s CeTIaThIM
HMIUIAHTOM.

KonduukT HHTEpecoB: He 3asBIleH.
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CooTBeTcTBME HOPMaM 3TUKN

MeTopa, onucaHHbIi B paboTte, paccMoTpeH «J1okanbHbIM 3TUHECKUM KOMUTETOM
MO KOHTPOJIIO 33 UCTbITAHWEM HOBbIX JIEKAPCTBEHHbIX NpenapaToB 1 NpoBeAeHNeM
KNMHUYeckux uccneposanuiny B PrEHY «LIHUWTy». MNpoTtokon 3acenanunsa Ne7/4 ot
28.10.2020 r. ABTOPbI B NUCbMEHHOM hopMe nosnyumnu 4o6poBonbHOe cornacve
naumeHTa Ha ny6nmKaLmio MeauLUMHCKUX JaHHbIX.

Cnucok cokpalieHui

M — MeouacTuHanbHas neroyHas rpbika; ®BJ — pyHKUMSA BHELLHEro AbIXaHus;

M3 — nHeBMOH3kTOMUA; MJTY — MHOXECTBEHHAs IeKapCTBEHHas YCTONYMBOCTb;

LLUNY — wupokas nekapcTBeHHas ycToiumBocTb; MBT — Muko6akTepusi Ty6epkynesa;
KYM — kucnotoycroitumnsas mukobaktepusi; MMCMCU — nnacTuka nepeaHero cpefocTeHns
NOSIMMEpPHBIM CeT4aTbiM MMMaHToM; TOIB — TpaHccTepHanbHasi OKKII03Us F1aBHOTO
6poHxa; BUY — Bupyc nMmyHopeduumta yenoseka; YCC — yacTota cepaeyHbIx
cokpaLuenuit; YA — yactoTa ApixaTtenbHbiX ABMKeHUI; ALl — apTepuanbHoe AaBneHve;
MNUP — nonumepasHas uenHas peakuus; Pl — peHTreHorpacus; KT OK — koMnbloTepHas
TOoMorpadus opraHoB rpyaHoit knetku; XXEJT — u3HeHHas eMKOCTb Nerkux;

O®B, — 06bem opcrposaHHOro BblAoxa 3a 1 cekyHay; PBC — pnbpobpoHxockonus;
Y3W — yneTpassykoBoe uccnegoBanune; VIBJ1 — nckyccTBEHHas BEHTUNALMS Nerkux;
OxoKI™ — axokapaviorpacusi.
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m RATIONALE
As of 2018, there are more than 1500 pneumonectomies
performed in the Russian Federation per year [1]. The
surgery has a high risk of complications especially when
performed in conditions of an infected pleural cavity due to
pleural empyema or pyopneumothorax, and septic intoxication
[2-4] in patients with expressed functional disorders of the
respiratory and cardiovascular systems.

In cases of empyema with fistulas of large bronchi, in the
infected cavity such surgical methods are used as re-resections
of the stump, fistula packing with muscle flap or omentum.
According to some authors, their efficacy may reach up to
90% [5-7].

The operation “trans-sternal occlusion of main bronchus
(TOMB) in tuberculous empyemas with bronchial fistulae”,
in which the stump of the bronchus is treated outside of the
infected cavity, was developed in 1964 by L.K. Bogush [2].
The operation is a modification of the method originally
developed by P. Abruzzini in 1961 [3].

After the pulmonectomy, the mediastinal organs shift
towards the operated hemithorax, which results in the lung
overexpansion and formation of the mediastinal lung hernia
(MLH). The incidence of MLH causing the progress of
tuberculosis in the loci of the over-expanded single lung may
reach 80% [8].

The doctors of the Federal State Funded Research Institution
“Central Research Institute of Tuberculosis” (CRITUB)
designed a method to correct this complication: reconstruction
of the anterior mediastinum with polymer mesh implant
(RAMPMI) sometimes used intraoperationally in trans-
sternal occlusion. To prevent the shift of the mediastinum,
especially in debilitated patients, the occluded lung was left
in the atelectasis. The justification of such tactic was the work
of L.K. Bogush et al. [9], which focused on the morphological
manifestations of the activity of tuberculous inflammation in
the lung shut down in various periods after the TOMB. The
work showed that after the occlusion of the main bronchus
and the pulmonary artery the activity of the tuberculous
inflammation was gradually reducing, the disconnected lung
was gradually fibrosing and performing the function of the
biological seal. This kind of surgery is tolerated well by the

2

patients. However, for some patients with low functions due
to a marked shift of the mediastinum and lung hernia and
indications for the performance of TOMB and RAMPMI, the
keeping of the lung as a biological seal after the first stage of
treatment is not possible due to an intractable empyema of the
pleura even with drain lavage.

m AIM

Demonstrate the surgical tactics and after-history
of treatment of a patient with widespread destructive
pulmonary tuberculosis complicated by pleural empyema
with bronchopleural fistula, shift of the mediastinum with
mediastinal lung hernia (MLH) and low values of respiratory
function.

The article focuses on the clinical case of a successful
surgical treatment of the patient: stage one — simultaneous use
of two methods — trans-sternal occlusion of the main bronchus
and the reconstruction of the lung hernia with mesh implant;
stage two — pleuropneumoectomy.

m CASE HISTORY

Patient M., female, 38 years old, HIV-negative, was
admitted in April 2021 with complaints of shortness of breath
under minimal physical activity (mMRC 3), dry cough at night,
strong expectoration in the morning. Past history: pulmonary
tuberculosis for 9 years (from 2012). The initial form of the
disease is not known. In July 2020, she was diagnosed with
“fibrocavernous tuberculosis of the left lung in the phase of
infiltration and seeding. Mycobacterium tuberculosis (MBT)
+. Multiple drug resistant (MDR) MBT.” The patient was not
on treatment regularly and interrupted treatment more than
once; the MBT developed a pre-extensive drug resistance. In
2021, the patient came to the CRITUB and was admitted to
determine possibility of surgical treatment.

The patient was moderately severe upon admission
(25.03.2021). Auscultation: harsh breathing, on the left,
audible to the anterior axillary line, on the right, in all sections.
Respiratory rate (RR): 22 per minute. Dyspnea rate on the
mMRC scale: 3 points. Regular heart tones. Heart rate (HR):
80 per minute. Arterial blood pressure (BP): 120/80 mmHg.
Luminescent microscopy of the sputum did not find acid-fact
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Figure 1. X-Ray (A) and CT of the chest organs (B) at admission,
where A — displacement of the mediastinal organs (trachea, heart) to
the left; B — large upper anterior pulmonary hernia, large focus in S2
of the right lung, destroyed left lung.

PucyHok 1. Pz (A) u KT-uccnedoBaHusi opzaHoB 2pyoHol Kiemku
(B) npu nocmynneHuu: A — BblpaXXeHHOe CMeWw,eHuUe 0p2aHoB
cpedocmeHus (mpaxesi, cepoue) BneBo; B — paspyweHHoe neBoe
nezkoe, 6onbWUX pasMepoB BepXHe-nepedHsis leeoqHas 2pbixa,
KpynHoe obpa3oBaHue B S2 npaBo20 J1eeKkoeo.

mycobacteria; the sputum study by polymerase chain reaction
(PCR) found the DNA of Mycobacterium tuberculosis (MBT).
Using the SINTOL method, the causating microorganism
resistance was determined to isoniazid, rifampicin, and
fluoroquinolones. Using the BACTEC method on the sputum,
MBT growth was established and resistance of MBT to
levofloxacin, kanamycin, moxifloxacin, para-aminosalycilic
acid, rifampicin, ethambutol, and isoniazid.

Upon admission (25.03.2021), X-ray and CT of the chest
organs were performed (Fig. 1).

The study of the X-ray and CT of the chest organs on
admission revealed the following: the left lung is considerably
smaller in volume, airless parenchyma, visualized lumen of the
bronchi. The multilocular air cavity of the pleural empyema
is located in the posterior costal section on the level of fourth
to eleventh ribs, with low level of fluid and multiple small
bronchopleural fistulas. On the left at the level of the second
intercostal space, an encysted air cavity (size: 1.8x1.4x2.4 cm)
with fluid. The mediastinum organs are shifted to the left and
rotated. In the right lung, overexpanded for compensation,
there are scattered multiple tuberculomae and dense partially
calcific loci of various sizes. Probable presence of a small
destructive air cavity in the shallow tuberculema located in the
S5 under the pleura along the left parasternal line. Pulmonary
mediastinal hernias are visualized: anterior superior up to the
left anterior axillary line, left posterior in the section between
the left paravertebral and scapular line. The volume (V3) of the
hernia of the anterior mediastinum of the right lung is 740.65
cm3, and of the hernia of the posteroinferior mediastinum,
379.97 cm3. Conclusion: CT signs of pleural empyema on
the left with bronchopleural fistulas, multiple tuberculomae
of the right lung. Mediastinal pulmonary hernias of the right
lung (Fig. 1).

In the assessment of the respiratory function (RF) the
following was observed (12.05.2021): expiratory vital capacity
(VC) is 42.8% of due value (DV), forced expiratory volume in
the first second (FEV1) is 19.6% of DV. VC/FEV1 is 48.3%.

www.innoscience.ru
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Conclusion: drastic decrease of ventilator capacity of the lungs
of mixed type: VC is considerably decreased, obstruction is
pronounced.

Analysis of blood gas (24.05.2021): oxygen partial pressure
(pO2) 73 mmHg, carbon dioxide partial pressure (pC0O2) 42.0
mmHg, pH 7.421 — moderate hypoxaemia.

Fiber-optic bronchoscopy (26.05.2021): Conclusion:
throughout bilateral bronchitis of 1 degree. Compression of
the bronchi of the left lung. No data on tuberculous lesions
in the bronchi.

Diagnosis: fibrocavernous tuberculosis of the left lung
in the phase of infiltration and seeding complicated with
empyema with bronchopleural fistulas. MBT (+), pre-extensive
drug resistance MBT (isoniazid, rifampicin, streptomycin,
ethambutol, pyrazinamide, ofloxacin, moxifloxacin,
levofloxacin, protionamide).

The patient was provided treatment considering body mass
and data on MBT drug susceptibility as follows: pyrazinamide,
amikacin, cyclesorine, linezolid, bedaquiline.

The patient’s case was discussed on the surgical council.
Considering the pleural empyema with bronchopleural fistulas,
pronounced overexpansion of the right lung and respiratory
failure, it was decided to perform the trans-sternal occlusion of
the left major bronchus with simultaneous reconstruction of the
anterior mediastinum with polymer mesh implant. Considering
the severity of the patient’s condition, the atelectatic lung was
planned to be kept as biological seal to prevent shift of the
mediastinum, provided that the operated hemithorax be fully
sanated.

Surgery was performed on 02.06.2021: trans-sternal
occlusion of the left major bronchus with simultaneous
reconstruction of the anterior mediastinum with polymer mesh
implant. The stages of the surgery are shown in Figures 2-6.

Process of the surgery. After the longitudinal sternotomy,
a large size pulmonary hernia of the right lung was visualized
(Fig. 2).

The release of the right lung from the adhesions was
performed carefully considering the pronounced bullous
changes in the superior lobe (Fig. 3), the bullas were treated
with electro cauterization. The lung is mobilized and the hernia
gate are identified (Fig. 4).

In the aorto-caval space, the left main bronchus is
identified (Fig. 5) and traversed, the trachebronchial defect is
reconstructed with single interrupted sutures.

Figure 2. Mediastinal pulmonary hernia of the anterior mediastinum
of the right lung.

PucyHok 2. MeduacmuHanbHas fle2o4Hasi epbihxa nepedHezo
cpedocmeHusi NpaBo2o J1e2Kkoz2o U3 mpaHcCmepHaibHo20 docmyna.
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Figure 3. Bullous changes in the right lung.
PucyHok 3. BynnesHbie uaMeHeHuUst npaBozo J1e2Kozo.

Figure 4. Hernia gate.
PucyHok 4. [pbixeBble Bopoma.

The tissue of the right lung is placed in its ‘proper’
hemithorax, and the mesh implant is placed above the hernia
gate and attached with single interrupted sutures (Fig. 6).

The duration of the surgery was 180 minutes, the blood loss
was 250 ml. Drainage from the para-stump area was removed
on the third day; from the parasternal zone, on the fifth day;
from the right pleural area, on the forty-fifth day. The stitches
were removed on the twenty-first day.

The post-surgery period was complicated with progressing
respiratory failure, and the patient had to be connected to the
artificial lung ventilation (ALV) for 19 days. On the third
day (4.06.2021) due to the necessity of lengthy endotracheal
ventilation, a tracheostomy was performed. Endoscopic
sanation of the bronchial tree was performed daily, and
anti-bacterial treatment was provided; the patient received
cardinal and systemic medication, parenteral support, and
anti-tuberculosis treatment continued. The patient’s condition
having improved, the tracheostomy tube was removed.

On 12.07.2021 (one month later), an X-Ray of the chest
organs was performed: the left pleural cavity is intensively
homogenously darkened, the lung is not differentiated. The
mediastinal organs are in the left half of the chest cavity and
rotated. In the right lung, no additional focal and infiltrational
changes were found.

The ultrasonic (US) study of the left pleural cavity was
performed on 06.07.2021: in the projection of the posterior
and lateral sinuses, an encapsulated cavity was found, volume

4
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Figure 5. Aorto-caval space, the left main bronchus is highlighted.

PucyHok 5. AopmokaBanbHbill NpoMexXymok, BblOesneH neBbil
2naBHbIl BPOHX.

up to 150-200 ml, filled with inhomogenous fluid. In order to
ensure sanation of the left pleural cavity, the fluid was drained
on 19.07.2023 under US control.

Using luminescent microscopy, the contents of the
pleural cavity was studied. Acid-fast bacteria were found:
3 per 100 F.V.; PCR test identified the DNA of MBT. The
SINTOL method identified resistance to isoniazid, rifampicin,
fluoroquinolones. The BACTEC method did not identify
growth of MBT.

The CT of the chest organs was performed 3 months later
(7.10.2021): the left pleural cavity is intensively darkened by
fluid contents, the lung is not differentiated. The dynamics of
volume of the pulmonary mediastinal hernias was as follows:
the volume of the hernia of the anterior mediastinum of the
right lung was 466.23 cm3, the volume of the posterioinferior
mediastinum was 636.33 cm3. In the single lung, the
tuberculomae and the multiple partially calcific loci of various
sizes remained in the previous quantity and sizes.

The respiratory function was tested after three months
(10.08.2021): VC 53.7% DV, FEV1 21.0% DV, IT 41.3%
— rapid decline of ventilator capacity of the lungs, mixed

Figure 6. Installation of a mesh implant on the right intrapleurally
on the right: stitching with dacron threads to the sternum when
access is closed.

PucyHok 6. YcmaHoBKa cemyamozo uMnjaHma cnpasa
uHmMpanespanbHoO cnpasa: NodWUBaHUE 1TaBCaHOBbIMU HUMSAMU
K 2pyOuHe npu 3akpbimuu docmyna.
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Figure 7. Histological picture of the surgical material: 7A — the wall
of the chronic cavity, staining with hematoxylin and eosin, x 40.;

7B — multiple hyphae of the fungus Aspergillus in necrotic masses in
the lumen of the cavity, staining with hematoxylin and eosin, x 200.;
7C — multiple hyphae of the fungus Aspergillus in necrotic masses in
the lumen of the cavity, staining with hematoxylin and eosin, x 100.;
7D — a focus of fibrosis in the lung tissue, staining with hematoxylin
and eosin, x 100.

PucyHok 7. [ucmornoauyeckas KapmuHa onepayuoHHO020
Mamepuana: 7A — cmeHka XxpoHu4eckol kaBepHbl. Okpacka
2eMamoKCU/TUHOM U 303UHOM, x40.; 7B — MHO)XxecmBeHHbIe

2ugbl epuba Aspergillus B Hekpomuyeckux Maccax B npocseme
kaBepHbl. OKpacka 2eMamoKCUIUHOM u 303uHoM, x200.; 7C —
MHOXXecmBeHHble augbl epuba Aspergillus B Hekpomuyeckux
maccax B npocBeme kaBepHbl. OKpacka 2eMamoKCUTUHOM U
303UHOM, x100.; 7D — o4ae ¢pubposa B ne2o4Hol mkaHu. Okpacka
2emMamoKCU/IUHOM U 303UHOM, x100.

type. The obstruction is clearly pronounced, early expiratory
collapse, VC is considerably reduced.

The patient’s case was brought before the council:
considering the persistence of the pleural empyema on the
left after the trans-sternal occlusion of the left main bronchus,
despite the daily sanations, the keeping of the disconnected
lung as a biological seal was not possible in this case. A
decision was made to perform pleuropneumoectomy, which
was more traumatic for the patient but necessary due to vital
and epidemiological indications.

Four months after Stage 1 (27.10.2021), the operation of
left side pleuropneumoectomy was performed.

During the operation, in the presence of pronounced pleural
connections, multiple cavities filled with large quantities of
purulent matter were found. The duration of the operation
was 235 minutes, the intraoperative loss of blood was 400
ml. Drainage removed on the 28th day; the stitches removed
on the 14th day.

In the post-surgery period, on 29.10.2021, similar to the
case after the first surgery, the patient developed progressive
respiratory failure and had to be connected to the ALV, and a
tracheostomy was performed. The patient stayed on the ALV
for three days.

Using luminescent microscopy, Acid-fast bacteria were
found in the surgical specimen: 4 per 100 F.V.; PCR test
identified the DNA of MBT. The SINTOL method identified
persisting resistance to isoniazid, rifampicin, fluoroquinolones.

Histological findings in the surgical specimen of the
removed lung: the specimen contains pulmonary tissue with
focal sclerotic changes (Fig. 7A), loci of dystelectasis and
atelectasis, inhomogeneous lymphohystiocytic infiltration
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Figure 8. X-Ray (A) and CT of the chest (B) 1.5 years after surgical
treatment.

PucyHok 8. Pz (A) u KT-uccnedoBaHusi opaaHoB 2pyoHoll knemku (B)
yepes 1,5 200a nocne xupypau4ecKkozo sie4eHusl.

of some of the interalveolar septa, in the perivascular and
peribronchial areas, formation was seen of lymphohystiocytic
sheaths with individual eosinocytes. In the lumen of a part
of alveoli, there are old hemorrhages and accumulations of
hemosiderophagi. There are sections of caseosis with signs
of organization in the regular three-layer capsule, presence
of multinucleated cells of Pirogov-Langhans and traces of
leukocytes. Presence of perifocal granulomae of various age
(Fig. 7D) with multinucleated cells of Pirogov-Langhans,
no caseification. In the large focus of caseosis there is a
large number of fungi druses (Fig. 7B, 7C), the capsule is
represented with developing granulation tissue with moderate
levels of macrophages and leukocytes and some eosinocytes.
The pleura is with pronounced fibrosis and multi-phase
granulomatous reaction of the epithelioid type with some
leukocytes. The stump of the main bronchus is of normal
structure without granulomatous reaction. Conclusion:
picture of tuberculous inflammation in the pulmonary tissue
with signs of development, formation of a mycetoma in one
of the foci.

In two months (07.12.2021), the patient was discharged
from the clinical department to continue treatment at the
local antituberculosis dispensary; she completed a course of
antituberculosis therapy and returned to her regular life.

Follow-up after 1.5 years: minor shortness of breath
under marked physical activity (mMRC 2). X-Ray and CT
examination: the left hemithorax is intensively homogeneously
darkened. Air bubbles are not identified. Pulmonary mediastinal
hernias: the volume (V3) of the anterior mediastinum of the
right lung was 371.59 cm3, the volume of the posterioinferior
mediastinum was 456.52 cm3. In the single lung, there were
tuberculomas and multiple dense foci of varying sizes (Fig. 8).

The anterior lung hernia reduced in volume from 740.65
cm3 to 371.59 cm3, or by 49.82%, and the posterior lung
hernia increased from 379.97 cm3 to 456.52 cm3, or by
22.85%. The total volume of the lung hernia (anterior +
posterior mediastinum) reduced from 1120.62 cm3 to 828.11
cm3, or by 26%.

The respiratory function data, studies of blood gases and
echocardiography parameters across the stages of treatment of
Patient M. follow below in Table 1.
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[14]. Methods of filling the hemithorax volume with various
materials are used in most cases to treat the PPS.
K. Wasserman et al. (1979) [13], C. Gebitekin (2006) [15]

FEVI (% DV) b 2 25 suggested using silicone implants for mammoplasty to adjust

FEVINCG, % 48,3 43,8 47,1 the hemith ] dt t th diasti to ‘it

PacO, mmHe o %06 05 e hemi or:ax volume and to return the mediastinum to "its

Pa0,, mmHg 73 64 7 proper place’. N. Muthialu et al. (2015) [16] used a modified
2 . .

EE % 62 62 63 version of tissue expander for the same purpose. J.J. Jung et

Avg. Systolic pressure in 50 = - al. (2016) suggested an original method of staged treatment

the lung artery, mmHg of PPS: after inflation and repositioning of the mediastinum,

the mesh implant was put in place and tied to the “ribs, costal
cartilage in the front and the vertebral column in the back”
[17]. X. Li et al. (2014) devised a no less intriguing strategy
of preventing the PPS by printing the lung on a 3D printer

Table 1. Dynamics of respiratory function, blood gases and
echocardiography parameters

Ta6bnuuya 1. JuHaMuka nokasamenel ®B/], 2a308 KpoBU
u nokasamenet 9xoKI”

As seen from Table 1, in comparison with pre-surgery
values, there can be seen a minor increase in the VC from
42.8% to 53%, increase in the FEV1 from 19.6% to 25%,
which is accounted for by the elimination of pathological
bypass due to pneumonectomy. There is also a plateau in
the values of pO2, pCO2, proving absence of influence
from the damaged lung in the gas exchange function. No
change in the left ventricle ejection fraction and pronounced
decrease of pressure in the lung artery from 50 to 35 mmHg
are noteworthy. They contributed positively to the patient’s
overall condition.

m DISCUSSION

Treatment of patients with widespread destructive
pulmonary tuberculosis complicated by pleural empyema
with bronchopleural fistula is the most complicated task in
phthisiology. According to the literature data, fibrous changes
in the failed lung bring about the shift of mediastinum organs in
its direction, and after pneumonectomy, the shift of the single
lung will increase resulting in the formation of the lung hernia
[4]. There appear bullous changes in the overexpanded lung
[10], which has an adverse effect on the patient’s functional
capabilities [11].

The first mention of severe respiratory obstruction after
pneumonectomy dates back to [12]. The very term ‘post-
pneumonectomy syndrome’ was introduced in 1979 by K.
Wasserman [13]. The part of the lung that forms the lung
hernia may find itself in the conditions similar to strangulation
causing disorder of ventilation and blood flow in the area, and
the share of contribution to total ventilation and blood flow in
the area may be not more than 10% [14].

The difficulty of this complication is supported by the
variety of methods of treatment and prevention of development
of the post-pneumonectomy syndrome (PPS) described in
the literature: attachment of the pericardium to the posterior
surface of the sternum, surgical and chemical treatment of
the phrenic nerve to induce relaxation of the diaphragm and,
respectively, reduction of hemithorax on the surgical side

and its subsequent implantation in the hollow pleural cavity
(the experiment was performed on dogs) [18]. Literature has
detailed descriptions of cases of using endobronchial stents
for successful treatment of patients with post-pneumonectomy
syndrome; it was recommended that stents be used in the event
surgery was impossible [19].

According to [20], the refusal from using the reconstruction
of the anterior mediastinum with mesh implant in performing
the TOMB would result in the increase of the anterior lung
hernia, and the increase could have reached 15%. This is
confirmed by the study of M.N. Vasyukov et al. (2021), which
states that the volume of the right remaining lung would
increase on average by 11.4% one year after the surgery [21].

The follow-up of treatment of our patient 1.5 year after the
operation showed the decrease of the total volume of the lung
hernia by 26% proving the high efficacy of the method.

Staged surgical treatment comprising, on the first stage,
trans-sternal occlusion of the main bronchus and the lung
artery of the failed lung with simultaneous reconstruction
of the anterior mediastinum with mesh implant and, one the
second stage, removal of the disconnected lung, is a most
justified tactic for patients with low respiratory values and
pleural empyema.

m CONCLUSION

The use of reconstruction of the anterior mediastinum
with mesh implant to eliminate or prevent formation of the
lung hernia with simultaneous trans-sternal occlusion allows
not only the clinical healing of the patient but to improve
respiratory function, which is confirmed by follow-up in the
long term after the surgical treatment. According to authors
[11], in case of severe and debilitated patients the atelectatic
lung was not removed but was kept as a biological seal. In
this case, however, this solution was not justified due to the
pleural empyema, an active tuberculous process, resulting in
the necessity of pneumonectomy. Individual approach to the
patient and the correctly chosen tactic ensured clinical healing
and a chance for the patient to go back to normal life. #=
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