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Abstract. Results of treatment of bilateral destructive pulmonary tuberculosis patients using mini-invasive
surgical interventions. Korpusenko 1.V., Savenkov Yu.F. There were analyzed case-histories of patients operated on
bilateral destructive pulmonary tuberculosis who underwent treatment at pulmonary-surgical unit of CI “DRCCTPA”
Phthisiatria” from 2010 to 2018. Case histories of 259 patients were included in the study, in complex treatment of
which, surgical stage of treatment was used. Analyzing direct results in 2 months after surgery, the estimation based on
clinical, roentgenologic and laboratory studies by criteria of destruction cavities closure, bacteria excretion
termination and clinical stabilization of the tuberculosis process was used. In carrying out a research patients were
divided into 2 groups: the main group consisted of 129 patients, who underwent mini-invasive methods of surgical
treatment with mini-access under the control of video-thoracoscopy (one-step or staging bilateral video-assisted lung
resection — 58 patients, collapse-surgical video-assisted one-step or staging interventions — 53, staging mini-invasive
pleuropneumonectomy — 18). The comparison group included 130 patients operated according to standard accesses
with conventional methods. Comparison groups did not differ reliably (p>0,05) by the gender and the age, by
tuberculosis forms, by disease duration, by functional parameters, by main prevalence and severity of tuberculosis. The
biggest number of complications in both groups was noted after pleura-pneumonectomies, lobectomies and
thoracoplasty. In the comparison group postoperative complications were observed in 32 (24.6%) patients, that is 2.2
more often (p=0.002). In the main group, bronchopleural complications occurred in 8 cases (6.2%), and in the
comparison group —in 16 (12.3%), that is 2 times less frequently, exacerbation of tuberculosis process was noted 3.8
times more often in patients of comparison group. Performed analysis of the nature of postoperative complications in
both groups confirms the effect of traumatism of access not only on the course of the wound process, but also on the
frequency of pleural, pulmonary and functional complications. A complete clinical effect in the patients of comparison
group was achieved in 82 cases (63%), that is by 1.4 times less than in the main group (p<0.001). Abacillation, in
preservation of destruction in one of the lungs, occurred at the time of discharge from the hospital in 12 (9.3%) patients
of the main group and in 21 (16.5%) — of the comparison one. There were 3 (2.3%) patients excreting bacteria in the
main group and 20 (15.4%) patients in the comparison group.
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Pedepar. Pe3yabTaThl JiedeHHsT OOJBHBIX JABYCTOPOHHHM JEeCTPYKTHBHBIM TyO0epKyJie3oM JIETKHX C
HCNOJIb30BAHHEM MHHU-HHBA3UBHBIX ONEPATHBHBLIX BMemarenbcTB. Kopmycenko H.B, Capenkor 10.D.
Ipoananusupoganvi ucmopuu 0OONE3HU NAYUEHMOS, ONEPUPOBAHHBIX HO NOB00Y O08YCMOPOHHE20 OeCHPYKMUBHO20
mybepKyne3a JleeKux, HaxoOusUiUxcs Ha Jedenuu 6 Je2ouyno-xupypeuveckom omoenenuu KY  «JOKJITIO
«DOmusuampusy JJOC» 6 nepuoo c¢ 2010 no 2018 200. B uccredosanue 6vi10 exmoueno 259 ucmoputi 6one3nu
Nayuenmos, 6 KOMMWIEKCHOM JiedeHUU KOMOPbIX NPUMEHSACS Xupypeuyeckuti osman aevenus. Ilpu anmanuze
HEeNnocpeoCmeeHHbIX pe3yabmamos yepe3 2 mecsaya nocie onepayuu UCNOIb308dU OYeHKY HA OCHOBAHUU KIUHUKO-
PEHMEEHON02UMECKUX U TAOOPAMOPHBIX UCCIe008AHUT NO KPUMEPUSM 3AKPLIMUs NOA0Cmel 0eCmpYKYul, NpekpaweHus
baxkmepuosviOeeHUuss U KIUHUYeCKol cmaburusayuu mybepkyne3noeo npoyecca. Ilpu npoeedenuu ucciedo8anus
bonbHble ObLIU pasdenenvl Ha 2 2pYnnbl: OCHOBHYIO epynny cocmaesunu 129 nayuenmos, y Komopwlx ObLiu nPUMeHeHbl
MUHU-UHBA3UGHBIE MemOObl  XUPYPSUYECKO20 JeYeHusi ¢ UCHONb308AHUEM MUHU-OOCHYRO8 NOO KOHMPOJeM
6UOCOMOPAKOCKONUU (OOHOMOMEHMHbIE WU IMANHbIE O8YCMOPOHHUE 8U0COACCUCTNUPOBAHHbIE Pe3eKyuU 1e2Kux — 58
OONIbHBIX, KONLANCOXUPYPIULECKUE BUOEOACCUCUPOBAHNbIE 0OHO- UTU 08YCHIOPOHHIE GMeUamenbemed — 53, smantbvie
MUHU-UHBA3UGHbLE NieeponHesmoHdkmomuu — 18). B epynny cpasnenus eownu 130 nayuenmos, onepupoeanHvix u3s
CMAHOAPMHBIX 00CMYN08 N0 OOWENPUHAMbIM Memooukam. I pynnvl cpasHenus 00CMOoBepHO He OMAUYAIUCL MeNCOY
cobout (p>0,05) no nony u eospacmy, no gopmam mybepkyiesa, OIUmenbHOCmU 3a0071e6anus, QYHKYUOHAIbHIM
NOKA3amensiM, OCHOBHbIM KPUMEPUsIM pACnpOCMpaneHHocmu u msasxcecmu mybepxyiesa. Haubonvwee rxonuuecmso
OCNOJNCHEHULl 8 00eUx pynnax Ommeuanachb nocie NiesPONHeBMOHIKMOMUL, 100IKmomutl, mopaxoniacmuku. Ho 6
epynne CpasHeHusi NOCIeONePayuOHHble 0CI0JCHeHUs. Habnooanucey y 32 (24,6%) boavueix, mo ecmsv 6 2,2 pasa uauje
(p=0,002). B ocnosHOU epynne OpPOHXONIEBPATbHBIE OCLOJCHEeHUs ecmpeyanucy 6 8 cayuasx (6,2%), a 6 epynne
cpasHenus - y 16 6onvuvix (12,3%), mo ecmv 6 2 pasza peogice, 06ocmpenue mybepKyie3H020 npoyecca Ommedanoch 6
3,8 paza uawe y 6onvuvix epynnei cpasmenus. IIpogedenuvlii HAMU AHAIU3 XAPAKMEPA NOCIEONEPAYUOHHBIX
OCNOJNCHEHUTL 8 0Deux 2pynnax noOmeepIcoaem GusHue mpasmMamuyHOCmu 00CHYna He MObKO HA mMeveHUe PAHEE020
npoyecca, HO U HA YACMOMY NIE8PO-IE20UHbIX U (QYHKYUOHATbHBIX OCLodCHeHull. [lonnwiil KnuHuveckuti sggpexm y
nayueHmosg epynnvl cpasueHuss ovin docmueHym 8 82 cayuaax (63%), mo ecmo 6 1,4 pasa menvuie, yem 8 OCHOBHOIU
epynne (p<0,001). Abayunruposanue npu coxpaneHuu 6 OOHOM U3 JIe2KUX O0eCMPYKYuu HACMYNUIO HA MOMeHm
evinucku uz cmayuonapa y 12 (9,3%) 6oavnvix ocnoenou u y 21 (16,5%) - epynnet cpaenenus. Ocmanuce

baxmepuosvioerumensmu 3 (2,3%) nayuenmos ocrosnoti epynnvi u 20 (15,4%) 6onvhbix epynnet cpasHeHus..

Performed assessment of the current state of the
system of anti-tuberculosis measures testified to
significant difficulties existing in treatment of
patients with chemically resistant tuberculosis
though there has been progress [7]. The effec-
tiveness of treatment of chemically resistant tu-
berculosis is insufficient; its proportion grows
among all its forms, being an unfavorable trend [6].

Destructive forms of tuberculosis present the
greatest challenge, effectiveness of conservative
treatment is unsatisfactory and the unfavorable
impact on the epidemiological situation is the most
substantial [1]. Herewith surgical treatment of
destructive pulmonary tuberculosis leads to the
improvement of the general results but insufficient
level of surgical activity makes it impossible to
provide significant impact of surgical methods on
the general epidemiological situation [3].

Surgical treatment of pulmonary tuberculosis
restores its relevance, concerning predominantly
surgery of multidrug-resistant tuberculosis [2]. But
there exist significant differences as for effecti-
veness of the results of surgical interventions in
pulmonary tuberculosis, which are due to actual
differences in the treated contingents and surgeries
performed [4]. Herewith, predominantly resections
of the lungs of various volumes in demarcated
lesions are performed. Currently researches
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concerning thoracoplasty application when radical
resection is impossible are being restored [5].

Accordingly, significant discrepancies as for
surgical approaches in pulmonary tuberculosis
require their systematization, because generalization
of surgery results present big difficulties.

Phthisio surgery — treatment of patients with
bilateral pulmonary tuberculosis deserves special
attention. This contingent of patients is big enough
among all patients with pulmonary tuberculosis, but
surgery of bilateral pulmonary tuberculosis has sig-
nificant limitations due to functional and traumatic
factors. According to the studied literature, no con-
vincing studies on the systematization of surgical
tactics in bilateral pulmonary tuberculosis have been
found.

Considering functional and traumatic limitations
in the treatment of patients with bilateral pulmonary
tuberculosis, a special attention was paid to the use
of mini-invasive technologies in thoracic surgery [9,
10]. Although their use is becoming more wi-
despread [18] and performance parameters suggest
their effective use [12] in the treatment of patients
with bilateral pulmonary tuberculosis, information
on the use of mini-invasive surgery for pulmonary
tuberculosis is one-sided [13, 15 ].

The purpose of the study is to increase the
effectiveness of treatment of patients with bilateral
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destructive pulmonary tuberculosis by justifying the
introduction of mini-invasive surgical technologies.

MATERIALS AND METHODS OF RESEARCH

To solve the set tasks, the case histories of
patients operated on for bilateral destructive
pulmonary tuberculosis treated at pulmonary-
surgical unit of CI “DRCCTPA” Phthisiatria” from
2010 to 2018 were studied. Criteria for inclusion to
the study were: age from 18 to 55 years; sex — both
sexes; clinical and radiological confirmation of
fibro-cavernous form of pulmonary tuberculosis or
pulmonary tuberculosis in patients of the 1st clinical
category of registration of a patient with tuberculosis
(FDTB - first diagnosed tuberculosis), 2nd clinical
category (FDTB TG - first diagnosed tuberculosis,
treatment gap; FDTB TF — first diagnosed tuber-
culosis, treatment failure; RTB — recurrence of
tuberculosis), 4th clinical category (HRTB — chemo-
resistant tuberculosis, MRTB — multidrug-resistant
tuberculosis and ARTB — advanced-resistant tu-
berculosis); bilateral forms of destructive pulmonary
tuberculosis; the presence of destructive pulmonary
tuberculosis in combination with chronic pleural
empyema; 0 — II degree of pulmonary insufficiency.

According to the above criteria, 259 case
histories were included in this study, in the complex
treatment of which the surgical stage of treatment
was used.

Taking into account the immediate results after 2
months of surgical treatment, the following asses-
sment was used on the basis of clinical,
radiological and laboratory studies on the criteria
of closure of destruction cavities, cessation of
bacterial excretion and clinical stabilization of the
tuberculosis process:

- significant improvement: no cavities of destruc-
tion, cavities of empyema and cessation of bacterial
excretion, clinical stabilization of the tuberculosis
process, complete lung spread, no residual pleural
cavity, no postoperative complications, including
pleuro-pulmonary, complications;

- improvement: cessation of bacterial excretion,
but preservation of destruction, empyema cavity
with moderate activity, reduction of clinical signs of
tuberculosis intoxication;

- deterioration: postoperative progression of the
process in the form of bacterial excretion and the
formation of new destructions, the activity of pleural
empyema, severe signs of tuberculosis intoxication,
the presence of postoperative, including pleuropul-
monary and bronchopulmonary complications;

- death

The formation and editing of the primary data-
base of the studied data was performed on a personal
computer "Pentium 5 Intel PC" in the environment
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"Windows XP Professional"
42310-789-55779002-675209).

All types of statistical processing were performed
using the software product STATISTICA 6.1
(StatSoftInc., Serial N AGAR909E415822FA) and
Excel-2010.

The main statistical characteristics given in the
description of research results include: number of
observations (n), arithmetic mean (M), error of
average value (m), relative values (P), average error
of relative value (m,), level of statistical significance
(p). The critical value of the significance level (p)
was taken as <5% (p<0.05). When obtaining the
value of p>0.05, the difference between the
indicators was considered insignificant.

The main group consisted of 129 patients who
underwent mini-invasive methods of surgical
treatment using mini-access under the control of
videothoracoscopy.

The comparison group included 130 patients
operated from standard accesse according to
generally accepted methods.

The majority of operated patients in both groups
were men — 67.5+1.8% in the main and 70.74+2.7%
in comparison group. By age persons aged 30 to 39
years: 58.9+3.4% and 50.7+2.6% dominated in the
main and comparison group, respectively (p>0.05).

The majority of patients in both groups under-
went surgery for tuberculoma with decay (40.3% in
the main and 36.9% in the comparison group), as
well as for fibrous-cavernous tuberculosis (36.4%
and 37.7%, respectively). Chronic pleural empyema
in combination with destructive pulmonary tuber-
culosis was observed in 13.9% of patients in the
main and 14.6% in the comparison group. Thus, no
discrepancies were found in the operated forms of
pulmonary tuberculosis (p>0.05).

In the main group of patients, changes in the
contralateral lung were more common in the form of
tuberculomas (45.7%) and fibrous cavities (29.4%).
The combination of bilateral pulmonary tuberculomas
was observed in 78.8% of patients, and the combina-
tion of bilateral fibrous cavities — in 70.2% of cases.

In unilateral lesions with the destructive process
of the lung in combination with perforated pleural
empyema, the most common type of tuberculosis
lesion of the contralateral lung was the dissemi-
nation of foci which occurred in 72.2% of operated
patients.

In the comparison group, bilateral pulmonary
tuberculomas were observed in 42 of 48 patients
(87.5%) and bilateral fibrous-cavernous tuberculosis in
45 of 49 patients (91.8%). In other cases, the
contralateral lung had tuberculomas (2), conglomerates
of caseous foci (1) or their dissemination (1).

(product number
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As in the main group, pleural empyema the most
often was combined with the dissemination of foci
(78.9%).

The prevalence of pulmonary lesions, taking into
account focal dissemination was slightly higher in
the comparison group, in the main group the number
of patients with final lesions up to 5 segments was
19.342.4%, while in the comparison group -
16.9+2.3% of patients, however, no significant
differences were found (p=0.608). At the same time,
the lesion of more than 7 segments in the main
group was 61.2+4.0%, and in the comparison group
—47.6%2.9% (p=0.029).

Among patients of the main group, bacterial
excretion was observed in 69.8+2.77% of cases, and
in the comparison group — in 64.6£2.09%. Multiple

drug resistance was observed in 20.3+£1.32% and
37.2+0.72%, respectively. The number of patients
with widespread resistance was 11.9+0.69% and
8.4+0.42% (p=0.642).

In general, the analysis of differences in gender
and age did not reveal significant differences in the
study groups (p>0.05). Also, the comparison groups
did not differ significantly (p>0.05) in the forms of
tuberculosis, disease duration, functional parameters,
the presence of concomitant pathology, main criteria
for the prevalence and severity of tuberculosis
(Table 1).

Performed analysis of differences enabled to
correctly compare the main and the comparison
group during the dissertation research.

Table 1

Comparative characterization of patients of main groups under study (P+m,), A%

Criteria of comparison lelilg;g)u p Comp(z:::slgr(l))group p by Pearson y” criterion
Age 30-39 years 58.9+1.4% 50.7+6.7% 0.188
Generalization of process up to 5 segments 11.6+2.7% 13.8+4.6% 0.592
Generalization of process up to7 segments 13.9+£3.5% 20.7£5.3% 0.148
Frequency of fibrous-cavernous tuberculosis 36.4+£3.2% 37.6+2.3% 0.834
Disease duration 1-2 years 34.8+3.8% 32.3£2.7% 0.661
Frequency of multi-resistant strains of MRTB 42.2+£2.1% 57.5£3.8% 0.757
MRTB+ at the moment of surgery 69.7£6.7% 64.6£1.5% 0.377
Frequency of concomitant diseases 51.2+2.4% 40.0+2.7% 0.071
Presence of respiratory failure of 2 degree 27.1+4.8% 23.8+4.7% 0.544
Frequency of pleural empyema 13.9+2.4% 19.6+1.7% 0.254

Depending on the nature of the interventions. the
degree of their radicalism and the stages of
implementation, both groups were divided into
3 subgroups.

Subgroup 1 included patients in whom, due to the
prevalence of tuberculosis and functional status,
radical mini-invasive bilateral one-stage or con-
secutive lung resections may have been performed.

Subgroup 2 included patients with fibrous-
cavernous pulmonary tuberculosis with indications
for unilateral or bilateral mini-invasive collapse

surgery.
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Subgroup 3

included patients with fibrous-

cavernous pulmonary tuberculosis complicated by
pleural empyema, with indications for pleura-
pneumonectomy.

Thus, the main group of patients operated with
the use of mini-invasive techniques was divided into
subgroupl which included 58 patients, subgroup 2 —
53 patients and subgroup 3 — 18 patients.

In the comparison group, we also separated
subgroup 1.1. — 79 patients, subgroup 2.1. — 32 pa-
tients and subgroup 3.1. — 19 patients (Table 2).

Licensed under CC BY 4.0
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Table 2

Patients, total (n=259)

main group (n=129)

comparison group (n=130)

1. One-stage or staging bilateral video-assisted resections of the lungs 1.1. Unilateral or consecutive bilateral resections of the lungs using

(n=58)

2. Video-assisted collapse unilateral and bilateral surgeries (n=53)

3. Staging mini-invasive pleura-pneumectomia (n=18)

standard thoracotomies or sternectomies (n=79)

2.1. Unilateral classic thoracoplasties in bilateral pulmonary
tuberculosis (n=32)

3.1. Standard thoracotomia, pleura-pneumectomia (n=19)

A total of 192 operations were performed in
129 patients of the main group (Table 3), including
18 stage mini-invasive pleura-pneumonectomies,

Surgeries performed in patients

21 video-assisted lobectomies, 2 lobectomies with
resection of the sixth segment, 85 segmental.

polysegmental or subsegmental resections.

with bilateral destructive pulmonary tuberculosis (abs.)

Table 3

Main group Comparison group
Surgeries

1 2 3 total 1.1 2.1 3.1 total
Segmental and subsegmental resections 85 - - 85% 135 - - 135*
Lobectomies 21 - - 21 15 - - 15
Lobectomies + resections S¢ 2 - - 2 6 - - 6
Pleura-pneumectomia - - 18 18 - - 19 19
Extra-pleural thoracoplasty 53 53* - 32 - 32%
Extra-pleural corrective thoracoplasty 2 - - 2 8 - - 8
Local extra-pleural pneumolysis - 11 - 11 - - - -
Surgeries, total 110 64 18 192 164 32 19 215
Patients, total 58 53 18 129 79 32 19 130

Note. * p<0.05 — significance of differences between main and control group by Pearson 2 criterion.

20/ Vol. XXV/ 1
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RESULTS AND DISCUSSION

Complications that developed during surgery postoperative period. while in the comparison group
with using mini-invasive technologies were isolated intraoperative complications were observed in 5.3%
(1.6%) and did not have a negative impact on the (by 3.3 times more often (p<0.05)) (Table 4).

Table 4
Frequency and features of intraoperative complications in patients of comparison groups
Features of complications Mai'l group Compaljson group
(n=129) (n=130)
Incision of cavern or empyema of cavity 1 2
Incision of pleura during thoracoplacty 1 2
Injury of pulmonary root vessels - 1
Injury of mediastinum vessels - 1
Injury of diaphragm - 1
Patients with complications. total 2 (1.6%) 7 (5.3%)

The volume of blood and plasma loss in the depended not only on the volume of surgery, but
immediate postoperative period in both groups also on the size and traumatism of access (Table 5).

Table 5

Blood and plasma loss on drainages on the day 1 after different types
of surgeries in patients of comparison groups (M+m)

Main group Comparison group
Volume of surgery blood- and plasma losses blood- and plasma losses
number of (ml) number of (ml)
surgeries surgeries
. average . cepeHs
min max Mim min max Mam
Segmental and subsegmental 85 57 526 111.6+10.2* 135 134 813 212.4+8.8%
resections
Lobectomies 21 134 536 240.6+12.2% 15 156 742 385.5+17.6*
Lobectomies + resections S¢ 2 172 531 386.7+11.4 6 180 629 403.2+12.7
P tomi
feumaectomies 18 326 1112 813.3£15.3* 19 428 1634 1220.7+126.8*

Thoracoplasty 53 251 536 421.0+21.0* 32 318 715 534.0+28.0*
Surgeries, total 179 188 648 394.2+18.7* 207 243 906 550.8+21.4%

Note. * p<0.05 by Student criterion.
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The average postoperative blood- and plasma
loss in patients of the main group was
394.2+18.7 ml. being 1.4 times lower than the
average blood- and plasma loss in patients of the
comparison group — 550.8£21.4 ml (p<0.001). In

contrast [16]. there were no intraoperative injuries of
the pulmonary root vessels.

Post-operation complications developed in 13
(10.1%) of patients in the main group (Table 6).

Table 6
Frequency of postoperative complications and mortality
after surgery in patients of comparison groups
Main group Comparison group
Surgeries
number of frequency of . number of frequency of .
. s died . s died
surgeries abs. complications abs. (%) surgeries abs. complications abs. (%)
(%) abs. (%) e (%) abs. (%) 70
Segmental and subsegmental 85 1 (0.5%) 0 135 7 1
resections (44.3%) (62.8%) (3.2%) (0.5%)
Lobectomies 21 2 (1.0%)* 0 15 8 1
(10.9%) (7.0%) 3. 7%)* (0.5%)
Lobectomies + resections Sq 2 1 0 6 3 1
(1.0%) (0.5%) (2.8%) (1.4%) (0.5%)
Pneumaectomies 18 6 1 19 9 2
(9.4%) (3.1%) 0.5 %) (8.8%) (4.2%) (0.9%)
Thoracoplasty 53 3 0 32 5 2
(27.6%) (1.6%)* (14.9%) 2.3%)* (0.9%)
Local extra-pluera-pneumolysis 11 0 0 0 0 0
(5.7%)
Correcting thoracoplasty 2 0 0 8 0 0
(1.0%) (3.7%)
Surgeries, total 192 13 1 215 32 7
(100%) (6.8%)* 0.5 %) (100%) (14.9%)* (3.2%)
Operated patients, total 129 13 1 130 32 7
(100%) (10.1%) (0.8%) (100%) (24.6%) (5.4%)

Note. * — p<0.05 by Pearson y2 criterion.

The greatest number of complications was
observed after pleura-pneumonectomies, lobecto-
mies, medical thoracoplasty. But in the comparison
group, postoperative complications were observed in
32 (24.6%) patients, i.e. by 2.2 times more often
(p=0.002), which is significantly less as compared
with the data [8] (37% and 50%, respectively).

The same trend is observed in the analysis of the
number of complications after performing various
types of operations. Thus, after lobectomy post-
operative complications were observed 4 times more
often in patients of the comparison group (p<0.05),
which is much less as compared with the data [17],
after performing therapeutic thoracoplasty — by 1.9
times more often (p=0.05), after pleuropneumo-
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nectomy — by 1.4 times more in patients of the
comparison group.

We agree with the data [11] that probably lower
(6.4 times) postoperative mortality in patients of the
main group convincingly proves the benefits of
mini-invasive  operations in severe patients
(p=0.032). In the main group, broncho-pleural
complications developed in 8 cases (6.2%), and in
the comparison group — in 16 patients (12.3%), i.e. 2
times less often, and exacerbation of pulmonary
tuberculosis was observed 3.8 times more often in
patients of comparison groups. But the most
threatening complication in patients of the com-
parison group was acute respiratory failure, which
was observed in 7 (5.4%) patients, while in the main
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group such a complication was observed in only 1
case (0.8%) (p=0.03).

That is, our analysis of the nature of post-
operative complications in both groups (Table 7)
confirms the impact of traumatism of access [14] not

only on the course of the wound process, but also on
the frequency of pleuro-pulmonary and functional
complications, which were more common in patients
of the comparison group.

Table 7

Postoperative complications and their results

Main group (n=129)

Comparison group (n=130)

Types of postoperative complications cured cured
number of not cured, | number of not cured,
compli- including | compli- including
cations dead ones | cations dead ones
Conser- operated Conser- operated
vative p vative P
Pleural empyema with bronchial 2 1 } 3 2 4 2
fistula
Residual pleural cavity 2 - 2 - 4 2 2 -
Slow lung expansion 4 4 - 4 4 - -
Intrapleural bleeding 1 - - 3 - 2 1
Acute respiratory failure 1 - 1 7 5 - 2
Pulmonary heart disease 1 1 - 4 3 - 1
Exacerbation of pulmonary TB 1 1 - 4 3 - 1
Suppuration or seroma of
. 2 2 - 2 2 - -
postoperation wound
Complications, total 14 9 4 1 36 21 8 7
Number of patients with complications 13 1 32 7

When analyzing the relationship between the
frequency of complications and the nature of the
operations performed, we found that the greatest
number of complications was observed in both
groups after pleura-pneumonectomy, in particular
33.042.6% in the main subgroup 3 and 47.3+3.4% in
patients of the comparison subgroup 3.1 (Table 8).

Probably the lowest number of complications
was registered in patients of subgroup 1 (radical
resection interventions) and subgroup 2 (collapse
surgery) (p=0.002). All cases of complications that
ended in the death of the patient fell into the
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category of radical resection interventions in patients
of subgroup 1.1 and subgroup 2.1. Postoperative
mortality in the main group was 0.78% (1 case), and
in the comparison group — 5.4% (7 cases). Probably
6.6 times higher postoperative mortality in patients
of the comparison group convincingly proves a
statistically significant advantage of mini-invasive
operations in this category of patients (p=0.032). As
a result of the performed operations and the
subsequent treatment in a surgical unit it was
possible to reach full clinical effect in 113 patients
of the main group (Table 9).
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Table 8
Frequency of postoperative complications and mortality
in patients of comparison groups (P+m,, %)
Number of patients
Groups of patients
operated with compliocations diedo
(Pxm, %) (P£m, %)
Subgroup 1 58 4 (6.9£1.2%) 0
Subgroup 2 53 3 (5.7£1.5%) 0
Subgroup 3 18 6 (33.3£2.6%) 1 (5.6+1.8%)
Main group, total 129 13 (10.1£2.1%) 1 (0.78%)
p between groups by Pearson y2 criterion p=0.002 p=0.045
Subgroup 1.1 79 18 (22.843.7%) 3 (3.8£1.1%)
Subgroup 2.1 32 5 (15.6£2.3%) 2 (6.2+1.2%)
Subgroup 3.1 19 9 (47.4£3.4%) 2 (10.5+2.3%)
Comparison group, total 130 32 (24.6+3.2%) 7 (5.4+2.7%)
p between groups by Pearson y2 criterion p=0.033 p=0.419

The full clinical effect in patients of the
comparison group was achieved in 82 cases (63%)
i.e. 1.4 times less than in the main group (p<0.001).
Abacillation in preservation of destruction in one of
the lungs occurred at the time of discharge from the

hospital in 12 (9.3%) patients of the main and 21
(16.5%) — of comparison group. In 3 (2.3%) patients
of the main group and 20 (15.4%) patients of the
comparison group bacteria excretion remained.

Table 9

Immediate results of surgical treatment of bilateral pulmonary tuberculosis
in patients of study groups (P+m,, %)

Main group Comparison group
Result
1 2 3 total 1.1 2.1 3.1 total
Full clinical effect 54 43 16 113 45 23 14 82
(93.1£2.2%) (81.8+2.4%) (88.8+2.5%) (87.5£2.7%)* (56.9£3.1%) (72.2+4.1%) (73.6x1.9%) (63.0+£2.3%)*
Improvement 2 9 1 12 18 1 2 21
(3.4£1.1%) (16.9+2.1%) (5.6x1.8%)  (9.3£1.1%) (22.7£2.3%) (3.1£0.9%) (10.5+£2.1%) (16.5+1.8%)
Worsening 2 1 0 3 13 6 1 20
(3.4+0.8%) (1.8+0.8%) (2.3+1.1%)*  (16.5+2.1%) (18.8+2.4%) (5.2+1.9%)  (15.3£2.5%)*
Death 0 0 1 1 3 2 2 7
(5.6£0.9%) (0.78+0.3%)* (3.8+1.4%)  (6.2£1.4%) (10.5£3.1%) (5.3+0.8%)*
Total 58 53 18 129 (100%) 79 32 19 130
(100%)

Note. * p<0.05 by Pearson y criterion.
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CONCLUSIONS

1. The study confirms the impact of traumatism
of access not only on the course of the wound
process, but also on the frequency of pleuro-
pulmonary and functional complications, which
were more common in patients operated without the
use of mini-invasive methods.

2. The use of mini-invasive methods of surgical
treatment of Dbilateral destructive pulmonary
tuberculosis significantly reduced postoperative
mortality by 6.4 times, increased clinical efficacy by
1.4 times, the cessation of bacterial excretion and
closure of decay cavities was observed in 87.5% of
patients on discharge from the hospital.

REFERENCES

1. Voloshin YaM, Kalabukha IA, Radionov BV,
Yukhimets VA. [Surgical treatment of patients with new-
ly diagnosed destructive pulmonary tuberculosis and
pleura under conditions of modern pathomorphosis].
Materials of the II international congress "Actual issues of
modern cardiothoracic surgery"; 2012 May 24-26; Sankt-
Peterburg; 2012. p. 146-7. Russian.

2. Radionov BV, Savenkov YuF, Kalabukha IA,
Khmel' OV. [Guidelines for surgery for pulmonary tuber-
culosis]. Dnipropetrovsk: RIA «Dnepr VAL»; 2012.
p. 334. Russian.

3. Anastasov OV, Nekrasov EV, Filinyuk OV, et al.
[Results of surgical interventions in patients with multi-
drug-resistant pulmonary tuberculosis treated with the
DOTS-PLUS program]. Proceedings of the IX Congress of
phthisiologists of Russia. Moskva; 2011. p. 34. Russian.

4. Sabirov ShYu, Dzhuraev ED, Rakhmanov ShA.
[Results of surgical treatment of pulmonary tuberculosis
and pleura]. Ukr. pul'monol. zhurnal. 2013;3:67. Russian.

5. Sabirov ShYu, Kariev TM. [Results of extrapleu-
ral thoracoplasty in case of widespread fibrocavernous
pulmonary tuberculosis]. Materials scientific. tr IX
Congress of TB Specialists of Russia; 2011 June 1-3;
Moskva; 2011. p. 143-4. Russian.

6. Filatov DA, Roenko GN, Bol'shak LV, Isaevs-
kiy DA. [A comparative analysis of the results of a study
of sputum and resection material for the presence of
mycobacterium tuberculosis in phthisiosurgery]. Ukr.
pulmonol. zhurnal. 2014;1:69-70. Russian.

7. Tolstanov OK, editor. [Tuberculosis in Ukraine].
Analytical Statistical Reference Book for 2001-2013.
Kyiv: MOZ Ukraine; 2013. p. 99. Russian.

8. Witte B, Stenz C, Vahl CF, Huertgen M. Com-
parative intention—to—treat analysis of the video—assisted
thoracoscopic surgery approach to pulmonary segmen-
tectomy for lung carcinoma. Cardiovasc Thorac Surg.
2015;10(5):456-61.
doi: https://doi.org/10.1093/icvts/ivv143. Epub 2015 Jun 10.

9. Hanna JM, Berry MF, D'Amico TA. Contraindic-
ations of video—assisted thoracoscopic surgical lobectomy
and determinants of conversion to open. J Thorac Dis.
2013 Aug;5(Suppl 3):182-9. doi: 10.3978/.issn.2072-
1439.2013.07.08

10. Kano M, Onishi H, Furugaki K, et al. New Ap-
proach to Complete Video—assisted Thoracoscopic
Lobectomy in T2 and T3 Non-Small Cell

202

Lung  Cancer. Anticancer Res. 2015;35(6):3585-9.
doi: https://doi.org/10.1016/j.jtho.2019.08.2413

11. Paul S, Sedrakyan A, Chiu YL, et al. Outcomes
after lobectomy using thoracoscopy vs thoracotomy: a
comparative effectiveness analysis utilizing the Nation-
wide Inpatient Sample database. Eur J Cardiothorac Surg.
2013;43(4):813-7. doi: https://doi.org/10.1093/ejcts/ezs428.
Epub 2012 Jul 22.

12. Petel MR, Mahieu J, Baste JM. Lung salvage by
pulmonary arterioplasty after vascular injury during
video—assisted thoracoscopic surgical right upper
lobectomy. Acta Chir Belg. 2015;115(2):179-81.
doi: https://doi.org/10.1080/00015458.2015.11681092

13. Xin Wang, Lei Wang, Huayong Wang, Hao
Zhang. Simultaneous Bilateral Video—Assisted Thoracos-
copic Surgery for the Treatment of Primary Spontaneous
Pneumothorax. Cell Biochem Biophys. 2015;71(3):1703-8.
doi: https://doi.org/10.1007/s12013-014-0393-7

14. Ai B, Liao Y, Zhang Z, Fu X. Single-stage bilateral
thoracic surgery via a combined VATS and open approach
for left central bronchogenic carcinoma with carinal inva-
sion: report of two cases. J Cardiothorac Surg. 2015;10(5):2-
8. doi: https://doi.org/10.1186/s13019-015-0276-z.

15. Chengwu Liu, Lin Ma, Feng Lin, et al. Single-
staged uniportal VATS major pulmonary resection for
bilateral synchronous multiple primary lung cancers. J
Thorac Dis. 2014;6(9):1315-8.
doi: https://doi.org/10.1016/j.athoracsur.2012.11.005.
Epub 2013 Jan 5.

16. Yamashita S, Tokuishi K, Moroga T, et al. Totally
thoracoscopic surgery and troubleshooting for bleeding in
non-small cell lung cancer. Ann Thorac Surg.
2013;95(3):994-9.  doi: https://doi.org/10.1093/ejcts/ezt460.
Epub 2013 Sep 19.

17. Jeon JH, Kang CH, Kim HS, et al. Video-assisted
thoracoscopic lobectomy in non—small—cell lung cancer
patients with chronic obstructive pulmonary disease is
associated with lower pulmonary complications than
open lobectomy: a propensity score—matched analysis.
Eur J  Cardiothorac Surg.  2013;26:427-32.
doi: https://doi.org/10.1093/icvts/ivt288.103.

18. Tedde ML, Brito Filho F, Belmonte EA, et al. Vi-
deo-assisted thoracoscopic surgery in swine: an animal
model for thoracoscopic lobectomy training. Interact
Cardiovasc Thorac  Surg. 2015 May 25;pii:ivv138.
doi: https://doi.org/10.1093/icvts/ivv138

Licensed under CC BY 4.0



MEJINYHI IIEPCIIEKTUBH / MEDICNI PERSPEKTIVI

CIIMCOK JITEPATYPHU

1.  Bomoums f. M., Kana6byxa U. A., Panuonos b. B.,
IOxument B. A.  Xupypruueckoe JieueHne OOJNBHBIX C
BIIEPBbIC BBISBICHHBIM JIECTPYKTHBHBIM TYOEpPKYJIe30M
JIETKUX ¥ IUIEBPHI B YCJIOBHSAX COBPEMEHHOTO IaTOMOP-
(o3a. AKTyaJIbHBIE BOIPOCHI COBPEMEHHOH KapanoTopa-
KaJIbHOM xupypruu: matepuaisl Il mexayHap. KoHrpecca
(Canxr-IletepOypr, 24-26 mas 2012 r.). Cankt-Ilerep-
Oypr, 2012. C. 146-147.

2. Pammonos b. B., Cagenxkos 1O. ©., Kana-
oyxal. A.,, Xwmens O.B. PykoBoicTtBO 1o XHpypruu
TyOepkyne3a Jerkux. JlHinmpomerpoBcbk: PIA  «/Inenp
BAJI», 2012. 334 c.

3. PesynpraThl XHPYpPrUUeCKHX BMEIIATEIBCTB Y
OOJIBHBIX C MHOYKECTBEHHO — JIEKAPCTBEHHO — YCTOWYMBBIM
TYOEpKYJIE30M JIETKHX, TPOJIEYeHHBIX 110 nporpamme DOTS
— PLUS / O.B. AnacracoB u jap.: matepuansl [X cbe3na
¢rmsmarpoB Poccun. Mocksa, 2011. C. 34.

4. Ca6bmpos L. 1O., Txypaes 3. /1., Paxmanos 1. A.
Pe3ysbTaThl XUPYpPrudecKoro JedeHus TyOepKyJe3a JIErkKhx
U TUIEBPHBL. Ykp. nynomonon. xcypuan. 2013. Ne 3. C. 67.

5. Cabwupos LI. 1O., Kapues T. M. Pe3ynbTats! skc-
TpaIIEeBPAIBHOM  TOPAKOIUIACTHKH IIPHU  pacipocTpa-
HCHHOM (PHOPO3HO—KABEPHO3HOM TyOEpKyje3e JIeTKUX:
Matepuaibl Hayd. Tp. [X chesna grusmatpor Poccuw, 1-
3 urons 2011 r. Mockaa, 2011. C. 143-144.

6. CpaBHUTENBHBIN aHAIU3 PE3yJIbTATOB UCCIEHO-
BaHMS MOKPOTHI M PE3EKIIMOHHOI0 MaTepHraja Ha HaJlnyKe
MHUKOOakTepuii TyOepkyne3a Bo Qruznoxupyprum /
H. A. ®unatoB u np. Vxp. nynvmonon. ocypran. 2014.
Ne 1. C. 69-70.

7. TyOepkynbo3 B YKpaiHi: aHaJITUYHO CTATUCTHY-
Huil moBimuuk 3a 2001-2013 poku / pen. O. K. Toscra-
HoBa. Kues: MO3 Ykpainu, 2013. 99 c.

8. Comparative intention—to—treat analysis of the
video—assisted thoracoscopic surgery approach to
pulmonary segmentectomy for lung carcinoma / B. Witte,
et al. Cardiovasc Thorac Surg. 2015. Vol. 10, No. 5.
P. 456-461. DOI: https://doi.org/10.1093/icvts/ivv143

9. HannalJ. M., Berry M. F., D'Amico T. A. Cont-
raindications of video—assisted thoracoscopic surgical
lobectomy and determinants of conversion to open. J
Thorac Dis. 2013 Aug. 5 (Suppl 3). P. 182-189.

10. New Approach to Complete Video—assisted Tho-
racoscopic Lobectomy in T2 and T3 Non-Small Cell
Lung Cancer / M. Kano et al. Anticancer Res. 2015.
Vol. 35, No. 6. P. 3585-3589.

DOI: https://doi.org/10.1016/].jtho.2019.08.2413

20/ Vol. XXV/ 1

11. Outcomes after lobectomy using thoracoscopy vs
thoracotomy: a comparative effectiveness analysis utili-
zing the Nationwide Inpatient Sample database / S. Paul,
et al.  Ew. J  Cardiothorac  Surg. 2013.
Vol. 43, No. 4. P. 813-817.

DOI: https://doi.org/10.1093/ejcts/ezs428

12. Petel M. R., Mahieu J., Baste J. M. Lung salvage
by pulmonary arterioplasty after vascular injury during
video-assisted thoracoscopic surgical right upper lobectomy.
Acta  Chir Belg. 2015. Vol. 115, No.2. P.179-181.
DOI: https://doi.org/10.1080/00015458.2015.11681092

13. Simultaneous Bilateral Video—Assisted Thoraco-
scopic Surgery for the Treatment of Primary Spontaneous
Pneumothorax / Xin Wang etal. Cell Biochem
Biophys. 2015. Vol. 71, No. 3. P. 1703-1708.
DOI: https://doi.org/10.1007/s12013-014-0393-7

14. Single-stage bilateral thoracic surgery via a
combined VATS and open approach for left central
bronchogenic carcinoma with carinal invasion: report of
two cases / B. Ai et al. J Cardiothorac Surg. 2015.
Vol. 10, No. 5. P. 2-8.

DOI: https://doi.org/10.1186/s13019-015-0276-z

15. Single—staged uniportal VATS major pulmonary
resection for bilateral synchronous multiple primary lung
cancers / Liu Chengwu et al J Thorac Dis.
2014. Vol. 6, No. 9. P. 1315-1318.

DOI: https://doi.org/10.1016/j.athoracsur.2012.11.005

16. Totally thoracoscopic surgery and trou-
bleshooting for bleeding in non—small cell lung cancer / S.
Yamashita et al. Ann. Thorac Surg. 2013. Vol. 95, No. 3.
P. 994-999. DOL: https://doi.org/10.1093/ejcts/ezt460

17. Video-assisted thoracoscopic lobectomy in non—
small—cell lung cancer patients with chronic obstructive
pulmonary disease is associated with lower pulmonary
complications than open lobectomy: a propensity score—
matched analysis. / J. H. Jeon et al. Eur. J. Cardiothorac
Surg. 2013. Vol. 26. P. 427-432.

DOI: https://doi.org/10.1093/icvts/ivt288.103

18. Video-assisted thoracoscopic surgery in swine:
an animal model for thoracoscopic lobectomy training /
M.L.Tedde et al. Interact Cardiovasc Thorac
Surg. 2015. May 25. pii: ivv18.

DOI: https://doi.org/10.1093/icvts/ivv138

The article was received
2019.10.12

203



