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Lienb uccnepoBaHmA: OLEHKA YacTOTbl BCTPEYAEMOCTU M BbIPaXKEHHOCTU MeBpasibHbIX CMaeK, YPOBHA KPOBOMOTEPU U ANUTENBHOCTU onepauuii y
60/1bHbIX, ONEePUPOBaHHbIX No nosogy Th/1.

Matepuan u metoapl: B nonepeyHoe PeTpoCnekTUBHOE UCCAIEA0BaHME BKIOYEHO 655 XMPYpruueckux BMeLLaTeibCTB NOCPEeACTBOM BUAE0ACCUCTUPO-
BAHHOTO TOPAKOCKOMWYECKOrO LOCTYNa, BbINOMHEHHbIX 595 601bHLIM No nosogy TE/1.

Pe3ynbratbl: ycTaHOBAEHO, YTO B 38,3% ciyyaes (251/655) naeBpanbHble Cnaiku OTCYTCTBOBAM, eAMHUYHbIE CMalikM BCTpeYanucs B 26,1% (171/655),
OrpaHM4YeHHOe pacnpocTpaHeHue cnaeyHoro npouecca 6bi10 8 12,0% (79/655) cnyuaes, cybToTanbHble cnaiku umenu mecto — 8 8,2% (54/655), To-
TanbHble — 8 15,2% (100/655) HabntogeHuit. UHTpaonepaLMoHHas KpOBONOTEPA U AIUTENbHOCTb onepauum pocam ot 40,6+5,0 ma v 91,3+3,1 muH npu
onepauusax 6e3 cnaeyHoro npouecca Ao 528,8+54,2 mn 1 207,0+7,5 MWUH Npy TOTaNbHbIX CNaiKax.

3aKnioueHue: aHann3 AaHHbIX Nokasan, yto popma TB/1 M BUA onepaLMm OKa3bIBAOT BAUAHME HA YACTOTY M BbIPAXKEHHOCTb NaeBpasibHbIX CMaekK;
6onee cnoxHble dopmbl TB/1 M onepauym 601blIOr0 06BEMA YaLLle COMPOBOXKAAIOTCA BbIPAXKEHHBIMM MIEBPAbHBIMM CNAaiKaMy.
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Objective: To evaluate the incidence and severity of pleural adhesions, blood loss volume, and operative time in patients with pulmonary tuberculosis
(PTB).

Methods: The cross-sectional, retrospective study included 655 video-assisted thoracoscopic surgeries performed on 595 patients with PTB.

Results: Pleural adhesions were absent in 38.3% of cases (251/655). Isolated adhesions were present at 26.1% (171/655), while a limited spread of the
adhesive process occurred at 12.0% (79/655). Subtotal adhesions were observed in 8.2% (54/655), and total adhesions were found in 15.2% (100/655)
of the cases. Additionally, intraoperative blood loss and operative time increased significantly when total adhesions were present. The average blood
loss was 40.6%5.0 ml, and the average operative time was 91.343.1 minutes in operations without adhesions. In contrast, in cases with total adhesions,
blood loss increased to 528.8£54.2 ml, and the operative time rose to 207.0£7.5 minutes.

Conclusion: Data analysis indicated that the PTB clinical form and the type of surgery performed influence the extent and density of pleural adhesions.
Complex clinical forms of PTB and extensive surgeries are associated with a higher occurrence of pronounced pleural adhesions.
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BBEOEHMUE

Xupypruyeckoe neyeHue NPOAO/IKAeT UrPaThb BaKHYIO POJb
B 6opbbe ¢ Tybepkynésom nérkmx (TB/1), KOTOpbI OCTaéTca oaHOWM
13 BeAyLWMX NPUYNH CcMepTHOCTM B mupe [1]. Ocoboe BHUMaHWe
3acnykuBaeT npobnema nneBpanbHbIX CMaek, KOTopas 4acTo
BCTpeyaeTca y 60nbHbIx ¢ TB/T M MOXKET 3HAUUTENbHO YCAOKHATD
KaK XMpypruyeckoe BMeLLATeNbCTBO, TaK M MOCAe0nepaLMOHHbIV
nepuog [2-8]. HecmoTps Ha  3HauUMTENIbHOE  KOAWMYECTBO
MCCNeAOBaHUMA,  MOCBALWEHHbBIX  XMPYPIUYECKOMY  IeYeHUIo
TBJ1, acnekTbl, cBA3aHHble C NAEBPAJbHbIMK CMAKamu, B 3TUX
paboTtax 3aTparvBalOTCA B KayecTBe (aAKTOPa, OC/OMHAOLLENO
onepaumio, 6e3 cucTemMaTUYecKoro MCCNegoBaHUA WX YacToThl
M BbIpakeHHoOCcTU. Kpome TOro, nocnegHee pecatunetne B
TOPaKaNbHOMN XMPYPrMm 03HAMEHOBA/IOCH LMPOKUM BHEAPEHUEM
Pa3/IMUHbIX TEXHONOMUIA BUAEOACCUCTUPOBAHHON TOPAKaNbHOWM
XVPYpruM,  BHEAPEHWEM  PODBOTU3MPOBAHHOM  XUPYprUM B
TOpPaKabHbIX LEHTPaX BbICOKOro yposHs [5, 9-11].

Papn aBTOpOB MOAYEPKMBAET, YTO HanUuMe MnaeBpabHbIX
CMaek Npu NPUMEHEHWUU 3TUX TEXHONOTUW ABNAETCA (aKTOPOM,
OC/IOXKHSAIOWMM MPOBELEHNE XMPYPrUYECKOro BMELLATENbCTBA
M NPUBOAALLMM K KOHBEPCUM (BbIMOSHEHMIO TOpPaKOTOMMM)
n3-3a TPyAHOro BblgeneHua nérkoro [6, 12-14]. Kpome TorO,
Ha/Mume NAeBpasibHbIX CMAeK NOBbILAET PUCK KPOBOTEUEHUA UK
O/IMTENbHOM yTeYKM Bo3ayxa [15, 16]. ITo co3aaéT He0bX0AMMOCTb
B [lOMONHUTE/NbHBIX UCCNeA0BaHNAX, HAaNPaBAEHHbIX Ha U3yyeHue
XapaKTepUCTUK, YacToTbl WM MNOCNEACTBUI NAEBPaNbHbIX CMaeK
B KOHTEKCTe xupypruyeckoro nedeHua TBJ1. MoHUMaHue 3TUX
aCMeKToB MMeeT BaXHOe 3HauyeHue ANA YAydleHWUa fevyeHun
6O/IbHbIX B YC/OBUAX COBPEMEHHOMO TEXHUYECKOTO Pa3BUTUA
TOpPaKanbHOM XMPYpPruu.

LLENb UCCNEQOBAHUA

OueHKa 4acToTbl BCTPEYAEMOCTU M BbIPAXKEHHOCTU MNNEB-
panbHbIX CMAeK, YPOBHA KPOBOMOTEPU U ANUTENBHOCTU Onepauni
y 60/1bHbIX, ONepupoBaHHbIX No nosoay TE/1.

MATEPUAN U METOAbI

B nonepeyHoe peTPOCNEKTUBHOE WCCNef0BaHWE BK/O-
YeHbl Bce 600/bHblIE, KOTOPblE MPOXOAWMAN  XMPYpPruyeckoe
neyenne B 2020-2021 rogax B LeHTpansHom HUU Tybepkynésa,
cneunanmsnpytowemca Ha nedyerdum TbJ1. Kputepum BKAKOYEHMA B
nccnenoBaHMe: BbINOJAHEHWE XMPYPIrMYECKOro BMELIATENbCTBA MO
nosogy TBJ/1 B yKa3aHHbIA NEPUOL,; BbINOJHEHUE XUPYPIUYECKUX
BMELLATE/IbCTB CO BCKPbITUEM M/IEBPAJIbHOW Monoctu. Kputepun
WUCKNIOYEHUA W3 WUCCNELOBAHWUA: BbINOMHEHME onepauui no
nosoZy TybepKynE3HOro naeBpuTa, 3SMNUEMbl; MNOPaXKEHWUA
BHYTPUIPYAHbIX IMMGOY3/10B, BKAKOYAA TE, YTO COMPOBOMAANMCH
pesekumen NErkoro; BbiABAeHME Y OONbHOTO MO  AaHHbIM
MUCCNefoBaHMA  OMEPaLMOHHOTO  MaTepuana  3abonesaHus,
OT/IMYHOrO OT TybepKynésa (B cnyyae nNe4ebHO-ANArHOCTUYECKUX
onepaumii); NOBTOPHbIE 3KCTPEHHble oOnepauMu Mo nosoay
KPOBOTEYEHWUMN.

Takum 0b6pasom, M3 860 XMPYPruyeckMx BMELLATENbCTB,
BbINO/IHEHHDBIX 33 YKa3aHHbIN Nepuog, B UCCef0BaHMe BKIOYEHO
655 XMPYPruyecknx BMeLWaTenbCTs, BbINOAHEHHbIX 595 60/bHbIM.
CpepgHuii Bo3pacT bonbHbix coctasua 38,1+0,5 net (ot 6 go 75 neT).
[ns BbINOJHEHUA XMPYPIUYECKUX BMELLATENbCTB MCMO/b30BasCA
BMA,E0ACCUCTUPOBAHHBIN TOPAKOCKOMMYECKMI fOCTYn.

Mocne u3yyeHUsa MPOTOKONOB oOMepauuin  onpeaesneHbl
KPUTEPUM OLLEHKM NEBPA/bHbIX CNAeK NO PAcnpOCTPaHEHHOCTU:

INTRODUCTION

Surgical treatment remains a crucial part of the pulmonary
tuberculosis (PTB) management, which continues to be one of the
leading causes of death globally [1]. The issue of pleural adhesions,
frequently encountered in PTB patients and capable of significantly
complicating both surgery and postoperative recovery, warrants
special attention [2-8]. Although many studies focus on surgical
approaches to PTB, they often mention pleural adhesions only as a
complicating factor, without systematically analyzing their frequency
or severity. Additionally, over the last decade, thoracic surgery has
seen the widespread implementation of various video-assisted
thoracic surgery (VATS) techniques and the introduction of robotic
surgery in major thoracic centers [5, 9-11].

Several authors highlight that pleural adhesions complicate
minimally invasive procedures and often necessitate conversion
to thoracotomy when the lung cannot be safely exposed [6, 12-
14]. Moreover, pleural adhesions increase the risk of bleeding or
prolonged air leaks [15, 16]. This finding highlights the need for
further research into the characteristics, frequency, and impact of
pleural adhesions within the surgical treatment of PTB. Gaining a
deeper understanding of these factors is vital for enhancing patient
care amid ongoing technological advancements in thoracic surgery.

PURPOSE OF THE STUDY

To evaluate the incidence and severity of pleural adhesions,
as well as blood loss volume and the operative time in patients
undergoing surgery for PTB.

METHODS

A cross-sectional retrospective study was conducted, including
all patients who underwent surgical treatment at the Central
Tuberculosis Research Institute in Moscow, Russia, during 2020-
2021, which specializes in PTB management. Inclusion criteria for
the study were as follows: patients who had surgical interventions
for PTB during the specified period, specifically those involving
thoracotomy. Exclusion criteria included: surgeries for tuberculous
pleurisy or empyema; intrathoracic lymphadenopathy, including
those requiring lung resection; detection of diseases other than
tuberculosis based on surgical material examinations (in cases of
exploratory surgeries); and repeat emergency surgeries for bleeding.

As a result, of the 860 surgical interventions performed during
this period, 655 operations on 595 patients were included in the
study. The average age of the patients was 38.1+0.5 years, with a
range of 6 to 75 years. VATS was the surgical method employed.

The study categorized the severity of pleural adhesions based
on established surgical protocols as follows:

1. No pleural adhesions: Characterized by a completely free

pleural space.

2. Single adhesions: Easily and quickly dissected using
electrocoagulation, posing no technical difficulty.

3. Limited adhesions: Spread over no more than three lung
segments.

4. Subtotal or widespread adhesions: Extending over more
than three lung segments, but with a significant free area
facilitating pneumonolysis.

5. Total adhesions: Complete obliteration of the entire
pleural space, making initial lung exposure and creating
the working space during thoracotomy difficult.
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1 —nneBpanbHbIX CNAekK HeT;

2 — eAVHWYHbIE — He NPEeACTaBNAIOT TEXHUYECKOM CNOXKHOCTH,
Nerko 1 bbICTPO PaCCeKaroTCA INEKTPOKoArynaLme;

3 — orpaHuYeHHble — PacnpPOCTPaHEHbI B NPOEKLUK He bonee,
yem 3 CermeHTOB JIETKOro;

4 — cybrOTa/sbHble WM PacnpOCTPaHEHHble  —
pacnpocTpaHeHbl B NpoeKkuun bonee yem 3 CErmeHTOB NIEFKOro,
KaK MpaBWno, BbIXOAAT 33 MpeAenbl NPOeKUUM OOHOW U3 Aonen
nérkoro. OT TOTa/bHbIX OT/IMYAKOTCA HAZIMYMEM  3HAYUMOTO
cBOOOJIHOTO y4acCTKa OAHOW M3 CTEHOK FPYAHOM MOAOCTH, YTO
NO3BO/IAET HayaTb MHEBMO/AM3 B Pa3HbIX HaMNpaBAeHUAX B
TeXHWUYEeCKN bonee 61aronpUATHBIX YCNOBUAX;

5 — ToTanbHble — XapakTepusyloTcs obauTepauumein Bcex
CTEHOK NNEeBpasibHOM Monoctv ¢ Nérkum. Ocobylo CNoXKHOCTb
NPy TaKUX CMaeyHbIX NPoLeccax MMeeT Nepsblii 3Tan BblAeneHUs
NErKoro, MOWUCK CNOA ANA BbIAENEHUA NErKOro U ocBoboxaeHne
HayanbHOro paboyero NPOCTPAHCTBA YKe MO XOAy BbINONHEHUA
TOPaKOTOMMM U YCTaHOBKM NOPTOB.

OrpaHuyeHHble, cybTOTaNbHble W TOTajibHble  CMAliKu
MOTryT ObiTb KaK pbIXIIMA U NIETKO  PaspyllaTbCA  TymnbiM
nyTém, Tak M C BblPAXKEHHbIMU GUOPO3HBIMU U3MEHEHUAMM,
YCUIEHHBIM KPOBOCHABKEHWMEM, YTO YacTo TpebyeT BbINONHEHUA
NMHEBMO/IM3a B 3KCTPAN/NEBPasibHOM U 3KCTpadacLMaibHOM CNoe.
[MTHEBMO/M3  BBLIMONHANCA NPV  MOMOLLM  INEKTPOKOArynaumu,
YNbTPA3BYKOBbIX KOAryNALUMOHHBIX HOMHWL, C NOCNeAyoLmm
NPUMeHeHWEM [OMONHWUTENbHbIX METOAO0B remMocTasa, TaKuX
KaK  aproHOMiasmeHHas  Koaryisuua WM WUCMONb30BaHMe
remocTaTU4YecKnx MaTepuranos.

Cnepyetr OTMETUTb, YTO BblAeNEHUE NErKOTO B 3IKCTpa-
nAeBpaNbHOM  MPOCTPAHCTBE  BLINOJHAETCA He Ha BCEM
NPOTAXEHUM, a MO MeCTy JoKanusaumm Hambonee rpyboro
CMaeyHoro nmnpouecca, KOTOPbIA XapaKTepeH [AnA MNpPOeKuun
KPYMHbIX 04YaroB XPOHWYECKON TybepKynésHoi WHbeKUmUn,
TaKMX Kak ¢nbpo3Hble KaBepHbl. Ocobbli NOAX0A, K BbIAENEHUIO
NErKoro B MPOEKUMM MNaTONOrMYecKkoro mnpouecca obycnosneH
HeobX0AMMOCTbIO COXPaHEHUA LLeNOCTHOCTU IEFOYHOW NapeHXMMBbI
4na npeaoTBpalleHns MHOUUMPOBaHMA NAEBPasbHOM NOMOCTY,
npoaniéHHoro cbpoca Bo3ayxa B MOCNEONEPALMOHHOM Nepuose.
B 4,1% (27/655) cnyyaeB BbINOAHANACH AEKOPTUKALMA NETKOrO,
npuuém 88,9% (24/27) U3 HUX NPUXOAMAUCL HA CAyYan HaMUMA
TOTa/NbHbIX Ccrnaek. YactoTa nocneonepauyoHHbIX OCAONHEHWUI
cpeaym uccnepyemoit rpynnbl 60/bHbIX cocTasuna 3,6% (24/655), a
netansbHocTb — 0,8% (5/595).

Hamn  BbINOMHEH  aHann3  06bEMA  XMPYPrUYECKMX
BMELLATENbCTB, MNPOAO/MKUTENBHOCTU onepauun U 06bEMA
KpOBOMOTEPU BO BPeMA onepaLuu, B TOM uncae ¢ yuétom dopm
TybepKynésa.

CratucTyeckas 06paboTkuM AaHHbIX bblia npeacTaBneHa
B BMAE OECKPUNTUBHOWM CTAaTUCTUKU C BbIMUCIEHMEM CpPefHero
3HAYeHMA U CTaHZAPTHOM OLWMOKM, @ TaKKe C BbIYMCIEHUEM LlOoNEe
(%).

PE3YNbTATbI

O6wan xapakTepuCcTUKa

Hamu 6bin npoBegéH aHanM3 KOHTUHreHTa 6osbHbix TB/,
NOABEPrLIMXCA XMPYPrMYECKOMY /NIEYEHWMIO, B KOTOPOM  Mbl
PaccCMOTPeNnn YacToTy PacrnpOCTPAHEHHOCTU U BbIPAXKEHHOCTU
nAeBpanbHbIX CNaeK, cnocob NHeBMOAM3a, U CPABHUAM cpegHue
KPOBOMOTEPIO U A/IUTENIbHOCTL ONepaLum npu Hux (tabn. 1).
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Severity (density) of limited, subtotal, and total adhesions
can vary across PTB cases; they may be loose, avascular, and
easily separated using gentle blunt dissection (e.g., with forceps).
Conversely, adhesions can be dense, fibrotic, and highly vascularized
and require either extrapleural or intrapleural pneumonolysis.
Pneumonolysis was performed using electrocoagulation and
ultrasonic coagulation scissor scalpel, followed by additional
hemostatic measures, including argon plasma coagulation and
hemostatic agents.

It is essential to note that lung exposure is not diffused
throughout the entire extrapleural space but is concentrated locally
at sites of pre-existing severe adhesions, typically corresponding
to large foci of advanced chronic tuberculosis, such as fibrous
cavities. This specialized approach to lung isolation is crucial for
preserving lung parenchymal integrity, thereby preventing pleural
cavity infection and prolonged air leak in the postoperative period.
In 4.1% of cases (27/655), lung decortication was performed, with
88.9% (24/27) occurring in patients with total adhesions. The
incidence of postoperative complications among patients in the
study group was 3.6% (24/655), and the mortality rate was 0.8%
(5/595).

We analyzed the extent of surgery, operative time, and blood
loss volume associated with different surgical procedures across
various clinical forms of PTB.

Statistical analysis was presented in the form of descriptive
statistics with calculation of the mean value and standard error, as
well as proportions (%).

RESULTS

General characterization

We analyzed a group of PTB patients who underwent surgical
treatment. In this study, we examined the extent and severity of
pleural adhesions and the pneumonolysis method. Additionally, we
compared the average blood loss volume and operative time (see
Table 1).

When examining the various groups categorized by limited,
subtotal, and total adhesions in relation to the pneumonolysis
method, a clear pattern emerges. Specifically, there is an increase in
intraoperative blood loss corresponding to the density of adhesions
of the same extent observed during extrapleural pneumonolysis.
Additionally, surgeries involving limited and total adhesions required
more time to complete. In the subgroup of patients with subtotal
adhesions, the operative time did not differ by adhesion density.
We believe this is because the group included surgeries of varying
technical complexity, suggesting that factors beyond adhesion
presence also influence operative time. To better understand the
relationship between operative time and intraoperative blood
loss (Tables 2, 4), we analyzed data stratified by PTB clinical form
and surgical intervention. This analysis also included the extent of
adhesions, as detailed in Tables 3 and 5.

Characteristics based on the clinical form of PTB

Most patients underwent surgery for tuberculomas, accounting
for 70.5% of cases (442 of 655). More severe forms of PTB, such
as fibrocavitary and fibrotic PTB, were significantly less common,
comprising 13.0% (85/655) and 13.6% (89/655), respectively.
Cavitary PTB accounted for 6.0% (39/655) of cases (see Table 2).

When evaluating operative time and blood loss, fibrocavitary
tuberculosis is the most challenging clinical form of PTB, where
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Tabauya 1 Yacmoma pacnpocmpaHEHHOCMU U 8bIpaXeHHOCMU
nnespanbHbIx cnaex y 6osbHeIX, 0Nepupo8aHHeix No nogody Th/I,
MemoObl NHEBMOAU34d, KPOBONOMEPA U 0AUMeNbHOCMb Ohepayuu

Bup cnaek, metoa nHeBMoaun3a Yacrota

Extent of adhesions/

pneumonolysis method n %
OTcyTCcTBOBANM

251 38.3
Absent
E.p,VIHVILIHbIe 171 26.1
Single
OrpaHu4YeHHble:
Limited: 79
MHTPan/ieBpasbHOE BblAeNeHne
interpleural 67
3KCTpan/ieBpanbHOe BblAeNEHNE
extrapleural 12 1.8
CybToTanbHble:
Subtotal: 54 8.2
MHTpanjespasbHOe BblaeneHne
interpleural 34 5.2
3KCTpan/iespanbHoe BblaeneHune
extrapleural 20 3.1
ToTanbHble: 100 153
Total: ’
!AHTpanneBpaanoe BblaeneHvne 43 6.6
interpleural
3KCTpanieBpanbHoe BblAeNeHne 57 125
extrapleural
Bcero

655 100
Total

Mpu aHanMse KaxaoW W3 rpynn C  OrpaHUYeHHbIMM,
cybTOTaNbHLIMM U TOTa/IbHbIMKM CMaiikamu C y4éTom cnocoba
BblAENEHMA  NETKOTO  MOXHO  YBUAETb  3aKOHOMEPHOCTb
B HapaCTaHMM  WMHTPaonepauMoHHOM  KpoBOMOTEPM  Mpu
BbIPA¥XEHHOCTU  CMaeK  WMAEHTUMYHOW  PacmpoCTPaHEHHOCTH,
KOra BbINOJIHANOCH 3KCTpanaespasbHOe BblaeneHue. BpemeHu
Ha 3TV oOnepauMu NpU OrpaHUYEHHbIX M TOTaNbHbIX ChaiKax
Take noTtpebosanocb 6osblue. YTo Ke Kacaetca A/IMTeNbHOCTU
onepauuii B rpynne 60abHbIX C Cy6TOTa/IbHbIMU U3MEHEHUAMM —
OHM He OT/IMYanacb B 3aBUCUMOCTM OT BblPaXKEHHOCTM CMaeyHoro
npouecca. Mbl npeanonaraem, YTo 3T0 06YCNOBAEHO C TeM, YTO
B 3Ty rpynny nonagann onepauuu, pasHble MO TEXHUYECKOMN
CNOXHOCTM, TaK KaK CraeyHblii NPOLECC — He eAMHCTBEHHbIN
daKkTOop,  onpedenalWMN  ANUTENBHOCTb  XMPYPrUYECKOoro
BMelUaTenbcTea. B cBA3M ¢ atum, Hamu 6bln npoBeaéH aHanu3
JaHHbIX No ¢opmam TybepKynésa M BMAAM XUPYPrUYECcKMX
BMELUATeNbCTB, F4e Mbl PacCMOTPENM KaK KpoBOMOTEPHD U
ONNUTENbHOCTb onepauumn (Tabn. 2, 4), Tak U pacnpoCTPaHEHHOCTb
cnaeyHoro npouecca (tabn. 3, 5).

XapaKTepucTUKa B 3aBUCUMOCTU OT hopmbl

Ty6epKynésa

Bonbwas Yactb 6onbHbIX Oblna onepvpoBaHa Mo nosoay
Ty6epkyném — 70,5% (442/655), 6onee Takénble Gopmbl, Takue

Frequency/Proportion

12.1

10.2

Table 1 Distribution of patients operated on for PTB, categorized
by extent of pleural adhesions, pneumonolysis method, blood loss
volume, and the operative time

OnutenbHoCTb onepauuu,
MUWH
Operative time, min

Kposonorepsa, mn
Blood loss volume, ml

40.6%5.0 91.3+3.1
59.5+11.2 110.5¢4.1
120.8+20.3 152.4+5.7
101.7+15.9 149.0+6.1
227.5+98.1 171.3+15.0
160.9+23.1 173.818.8
135.9+26.9 171.0+11.1
203.5+41.7 178.5+£15.0
528.8+54.2 207.0£7.5
303.9+61.1 182.1+10.2
694.5+£75.8 225.7+10.1
138.9+11.5 128.1+2.7

patients had the longest operative time and the most significant
blood loss. This fact can be attributed to the more extensive nature
of the surgeries performed and to the significantly greater extent of
dense pleural adhesions in these patients (see Table 3).

The data suggest that as the complexity of the PTB clinical form
decreases, both operative time and blood loss are reduced. Thus, for
tuberculomas, the average operative time is only 112.2+3.1 minutes,
with a blood loss volume of 78.7+8.0 ml.

Characteristics based on the type of surgical

intervention

An analysis of the data, categorized by surgical type (see Table
4), indicates that pneumonectomies are the most time-consuming
and blood-loss-intensive procedures. This fact is primarily due to
the technical complexity of these procedures and the high incidence
of adhesions. In fact, subtotal and total adhesions were present in
80.7% (21/26) of cases, and 76.9% (20/26) required extrapleural
pneumonolysis (see Table 5). Consequently, the average blood loss
volume during pneumonectomy was 879.4+139.2 ml.

In contrast, for other types of surgery, both operative time and
blood loss volume decrease as the extent and technical complexity of
the procedures diminish (see Table 4). Additionally, extensive, dense
adhesions requiring extrapleural pneumonolysis are less frequently
observed in these surgeries (see Table 5).
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KaK ¢nOPO3HO-KaBEPHO3HbIN M UMppoTUdeckuit TB/1 BCTpeyanucb
3HauuTenbHo pexe — 13,0% (85/655) u 13,6% (89/655)
COOTBeTCTBEHHO. KaBepHO3HbI Tybepkynés coctasun 6,0%
(39/655) (Tabn. 2).

Mpy OuUeHKe BpemeHW OonepaLuuM M KpPoBOMOTEPU BUAHO,
YTO CaMoI CNOKHOW popmoli aBnseTca GUOPO3HO-KaBEPHO3HbIN
Ty6epKynés, npu KOTOPOM W AAWUTENbHOCTb BMELLATeNbCTBa
M 06bEM KpOBOMOTEPU WUMENU MAKCUMA/IbHBIE  3HAYHWA.
JTO CBA3aHO KaK C Tem, 4YTO 3TUM 60NbHbIM BbINONHAAUCH
onepauun Gonblero obbéma, Tak U C Tem, YTO NPU JaHHOW
NaToN0OMMN 3HAYUTENIbHO Yallle BCTPEYaAUCb PacnpOCTPaHEHHbIe
BblpaKeHHbIe NaeBpanbHble cnainkuy (Taban. 3).

Mo NoNyYeHHbIM LaHHbIM BUAHO, YTO MO Mepe YMEHbLIEHWUS
CNOXHOCTU PopMbl TyBEPKYNE3a NPOUCXOAUT YMEHbLUEHUE KaK
BPEMEHW OMepaLmu, Tak U KpoBonoTepu. Tak, npu TybepKynémax

Tabnuya 2 [lnumensHOCMb ONepayuu u kposonomeps
npu pasnuyHelx popmax Tb/1

d1bPO3HO-KaBEPHO3HbIN

DISCUSSION

A systematic study of pleural adhesions, including their risks,
expected blood loss volume, and operative time, is crucial for
planning and executing surgeries in PTB patients. Analyzing a large
patient cohort revealed that pleural adhesions can occur in 61.7%
(404/655) of cases involving surgery for PTB.

Data from other studies on the incidence of pleural adhesions
are mostly indirect. Thus, in one study, 64% of conversions from
VATS to open thoracotomy during lung cancer surgery were due
to adhesions, accounting for only 4.6% (56/1227) of the study
population [8]. Anecdotal reports on tuberculous pleurisy show that
pleural adhesions may reach a frequency of 71.4% [4]. However,
these studies do not comprehensively report the extent of adhesions,

Table 2 Distribution of patients categorized by clinical
form of PTB, blood loss volume, and the operative time

Bpems, muH
Operative time, min

Kposonoteps, mn
Blood loss volume, ml

. . 85 13.0 177.148.1 415.9+63.5
Fibrocavitary
Lupporuyeckui 89 13.6 164.346.7 191.5427.6
Fibrotic
Kaseproanbi 39 119.549.7 98.8+24.8
Cavitary
Ty6epynéma 442 67.5 112.243.1 78.78.0
Tuberculoma
Beero 655 100
Total

Tabauya 3 PacnpocmpaHEHHOCMb cnaek U cnocob Table 3 Distribution of patients categorized by clinical form
NHE8MOsU3a NPU pasnuyHelx opmax Tb/1, % (n) of PTB, extent of adhesions, and pneumonolysis method, % (n)
EfMHUYHBIE OrpaHUYeHHble Cy6ToTanbHble ToTanbHble
Single Limited Subtotal Total

dr6pPO3HO-KaBEPHO3HbIN:
Fibrocavitary: 10.6 (109) 17.6 (15) 17.6 (15) 16.5 (14) 37.6 (32)
WHTpanaeBpasbHO
interpleural - - 11.8 (10) 11.8 (10) 7.1(6)
3KCTpanieBpasbHO
extrapleural - - 5.9 (5) 4.7 (4) 30.6 (26)
LiMppoTmyeckuii:
Fibrotic: 23.6(21) 20.2 (18) 21.3 (19) 19.1 (17) 15.7 (14)
WHTpanieBpasbHO
interpleural - - 20.2 (18) 6.7 (6) 7.9(7)
3KCTpanneBpanbHO
extrapleural - - 1.1 (1) 12.4 (11) 7.9(7)
KaBepHO3HbIN:
Cavitary: 48.7 (19) 23.1(9) 10.3 (4) 10.3 (4) 7.7 (3)
WHTpaniespasbHO
interpleural - - 7.7 (3) 7.7 (3) 5.1(2)
3KCTpan/ieBpasbHO
extrapleural - - 2.6 (1) 2.6 (1) 2.6 (1)
Tyb6epkynéma:
Tuberculoma: 45.7 (202) 29.2 (129) 9.3 (41) 4.3 (19) 11.5 (51)
WHTpanieBpasbHO
interpleural - - 8.1(36) 3.4 (15) 6.3 (28)
3KCTpan/ieBpasbHO
extrapleural = = 1.1(5) 0.9 (4) 5.2 (23)
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cpeaHan  MNPOAO/KUTENbHOCTb  OMepaLuu
112,243,1 muH, a kposonoTepa — 78,7+8,0 ma.

COCTaBnAeT Bcero

XapaKTepucTMKa B 3aBUCMMOCTH OT BUAA

XUPYPruyecKoro BmellaTenbCcTea

M3 aHanusa pAaHHbIX NO  BMAAM  onepauuu  (Tabn.
4) cnepyet, 4TO CaMbiMW AAUTENbHLIMM MO BPEMEHU U
KpoBonoTepe onepauuamv  6bLIM  MHEBMOHIKTOMMU.  ITO
06YCNOBNEHO KaK TEXHUYECKOM C/MIOMKHOCTbIO 3TUX Onepalui,
TaK M PacnpOCTPaHEHHOCTLIO CMaeyHOro npouecca nNpu 3TUX
onepaumax — cybToTanbHble W TOTa/bHble CMAlKM MMENUcb B
o6wweit cnoxHoctn 80,7% (21/26) caydasnx, npuuém 76,9% (20/26)
noTpeboBanu 3KCTpanaeBpasbHOro BblAeneHus Nérkoro (taban. 5).
B cBA3M C 3TMM, KPOBOMNOTEPA NPU MHEBMOHIKTOMUMU B CPEAHEM
coctasuna 879,4+139,2 mn.

Mpu apyrMx BuAax onepauuini No mepe YMeHbLUeHWUA
06bEMa M TEXHWYECKOM C/NIOKHOCTM OTMeYaeTcs yMeHblueHue
BPEMEHW XMPYPIUYECKOro BMELLATebCTBa M KpoBonoTepw (Tabn.
4). CoOTBETCTBEHHO, PEe)Ke BCTPEYaTCA OBLIMPHBIA CNaeyHbIn
npouecc B NAeBpanbHOM NONAOCTM M YACTOTaA BbiPaXKEHHbIX Cnaek
npu HWX, Koraa HeobxoaMmo 3KCTpannesBpanbHOe BblaeneHue
nérkoro (tabn. 5).

OBCYXOEHUE

CuctemaTmyeckoe nsyyeHue NNeBpPanbHbIX cnaek,
onpeseneHMe PUCKOB MX HannumA, npeanonaraeMbix 06bEMOB
KPOBOMOTEPU W NPOAO/IKUTENBHOCTU OMepaLmMmM UMEIOT BayKHOe
3HaYeHWe A8 NAAHUPOBAHUA W MPOBEAEHWUA XUPYPrUYECKMX
BMeLLaTeNbCTB Yy 60nbHbIX TB/1. AHanusupysa o6Lylo 4acToTy
NNeBPaNbHbIX CMAaeK Ccpeau A[OCTaTOMHO 60/bWOoN  KOropTbl
6ONbHbIX, Mbl YCTaHOBWAW, YTO MOAOOHbIE W3MEHEHWA MOTYT
BCTpedatbcd B 61,7% (404/655) cnyyaeB cpean 60NbHbIX,
onepupoBaHHbIX No nosogy Th/1.

Y popyrnx uccneposatenen faHHble O YacToTe MaeBpasibHbIX
CMaeK, KaK MpaBW/IO, HOCAT KOCBEHHbIM XapaKkTep. TaK, npwu
onepaumAax MO NOBOAY pPaKa /fErkoro Mo NpuYMHE Cchaek
BbINONHATCA A0 64% KOHBEpPCWUiA, YTO cocTasnseT anwb 4,6%
(56/1227) ot wuccneayemoit rpynnbl [8]. ECTb eAMHMYHblE

Tabnauya 4 [lnumensHocms onepayuu u Kposonomeps npu
PA3AUYHBIX BUOAX XUPYP2UYECKUX 8BMewamenscmes

n
MHeBMOH3KTOMMUA 26
Pneumonectomy

Buno6aktomus 4
Bilobectomy

No63KTOMUA € pe3eKumelt cermeHTa 36
Lobectomy combined with segmentectomy

JNlobakToMuA 56
Lobectomy

MonucermeHTapHasa aHaTOMMYeCcKan pesekuma 49
Polysegmental anatomical resection

ATUNUYHbIE PE3EKLMN CETMEHTOB PasHbIX Aonel 68
Multiple segmentectomies

CermeHTaKTOMMA 64
Segmentectomy

ATUNMYHAA pe3ekuma 352

Atypical lung resection

and most involve small samples of tuberculosis and other disease
cases, making them unrepresentative.

Our analysis provides a detailed account of the frequency,
extent, and severity of pleural adhesions in patients undergoing
surgery for PTB. A direct correlation was identified between
frequency, the extent, and severity of pleural adhesions and
intraoperative blood loss volume.

CONCLUSION

PTB clinical form impacts the frequency and severity of pleural
adhesions. Severe, extensive pleural adhesions are more commonly
associated with fibrocavitary tuberculosis and larger surgical
procedures. As the extent of adhesions increases, both operative
time and blood loss tend to grow.

Table 4 Distribution of patients categorized by operative time
and blood loss volume in different types of surgical interventions

L BT Kposonotepsa, mn
Operative time, P P4,

o . Blood loss volume, ml
% min

4.0 207.549.9 879.4+139.2
0.6 188.8+18.6 533.84£196.1
5.5 190.0+9.7 262.9+53.1
8.5 168.0+7.6 207.0+£37.1
7.5 205.549.8 160.3+41.0
10.4 147.618.7 138.2+27.8
9.8 145.7+5.8 106.0+£21.8
53.7 91.2+2.8 59.448.1
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Tabnuya 5 PacnpocmpaHéHHOCMb cnaek u cnocob nHeemosu3a
Npu pasauYHsIX 8UGGX XUPYPRUYECKUX BMEeWamenscmes

Her
Absent

[MHeBMOH3KTOMMA:
Pneumonectomy:
WHTpanaeBpanbHoO
interpleural -
3KCTpan/ieBpanbHO

extrapleural -
BunobakTomusA:

Bilobectomy: -
WHTpaniespaabHO

interpleural =
9KCTpan/ieBpanbHO

extrapleural -
Jlo63KTOMMUA C pe3eKLment cermeHTa:
Lobectomy combined with segmentectomy:
MHTpanieBpanbHo

interpleural -
3KCTpanieBpanbHo

extrapleural -

3.8(1)

13.9 (5)

JlobakTOMMA:
Lobectomy:
WHTpanieBpasnbHO
interpleural
3KCTpanieBpasbHO
extrapleural

30.4 (17)

MonucermeHTapHas aHaTOMUYECKan pesekums:
Polysegmental

anatomical resection:

WHTpanaeBpanbHoO

interpleural -
3KCTpan/ieBpanbHO

extrapleural -
ATUMNMYHbIE Pe3eKLMN CErMEHTOB Pa3HbIX A0NeN:
Multiple segmentectomies:

WMHTpaniespasabHO

interpleural =
3KCTpanaeBpanbHoO

extrapleural =
CermeHTaKTOMMUA:
Segmentectomy:
WHTpaniespasabHO
interpleural -
3KCTpaniespasbHO

extrapleural -
ATUNWYHAA peseKuma:
Atypical lung resection:
MHTpaniespasabHO
interpleural -
3KCTpaniespasbHO

extrapleural -

12.2 (6)

23.5 (16)

32.8(21)

52.6 (185)

UCCNenoBaHWA Mo NoBogy TybepKynésHbiX NAEBPUTOB, MpU
KOTOPbIX YacToTa MAEeBpasbHbIX Cnaek MoXeT gocturatb 71,4%
[4]. Mpu 3TOM uccnepoBaTenAMM He MpeAcTaBiAeHbl AaHHbIE O
PacnpocTpPaHEHHOCTU crnaek, a HONbLIMHCTBO PaboT BbIMNOAHEHbI
Ha ManeHbKol BbIbOpKe Kak npu TybepKynése, Tak U Npu Apyrux
3a60/1€BaHUAX U He ABNAIOTCA Pernpe3eHTaTUBHbIMU.
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Table 5 Distribution of patients categorized by extent of adhesions and
the pneumonolysis method in various types of surgical interventions

EauHuuHble OrpaHuueHHble Cy6ToTanbHble  ToTa/ibHble
Single Limited Subtotal Total
3.8(1) 11.5(3) 19.2 (5) 61.5 (16)

- 3.8(1) 3.8(1) 7.7 (2)
- 7.7 (2) 15.4 (4) 53.8 (14)
50.0 (2) 25.0 (1) - 25.0 (1)
- 25.0 (1) - -
- - - 25.0 (1)
19.4(7) 25.0(9) 11.1(4) 30.6 (11)
- 25.0(9) 11.1(4) 13.9 (5)
_ - - 16.7 (6)
21.4(12) 19.6 (11) 10.7 (6) 17.9 (10)
- 17.9(10) 7.1 (4) 8.9 (5)
- 1.8(1) 3.6 (2) 8.9 (5)
20.4 (10) 245 (12) 30.6 (15) 12.2 (6)
- 18.4 (9) 18.4 (9) 4.1(2)
- 6.1(3) 12.2 (6) 8.2 (4)
29.4 (20) 13.2 (9) 5.9 (4) 27.9 (19)
- 11.8(8) 29(2) 14.7 (10)
- 1.5(1) 29(2) 13.2 (9)
35.9 (23) 18.8(12) 4.7 (3) 7.8 (5)
- 17.2(11) 1.6(1) 6.3 (4)
- 1.6(1) 3.1(2) 1.6(1)
27.3(96) 6.3 (22) 5.1(18) 9.1(32)
- 5.1(18) 3.7 (13) 4.3 (15)
- 1.1(4) 1.1(4) 4.8 (17)

B pesynbTaTe npoBeAEHHOIO aHaIM3a HaMKM AaHa noapobHas
XapaKTEPUCTUKA YacTOTbl, PACNPOCTPAHEHHOCTN U BbIPaXKEHHOCTH
naespasbHblX CrMaek 60/bHbIX, OMNEPUPOBAHHbIX MO MOBOAY
TB/l. YcTaHOB/NEHa nNpAMas 3aBUCMMOCTb MeXAY 4YacTOTOM,
BbIPaXEHHOCTbIO W PACNPOCTPAHEHHOCTLIO MAEBPasIbHbIX CNaeK U
WHTPaonepaumoHHOM KpoBoNnoTepen.
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3AKNIOMEHMUE

®opma TB/1 0Ka3bIBaET BAUAHME HA YACTOTY M BbIPAXKEHHOCTb

n

BblpaXXeHHbIMK  NneBpasibHbIMU Cnavkamu.

onepauum 6Gonbluero 06bEMa ualle COMPOBOMKAAIOTCA

C yBsennyexHnem

pacnpocTpaHEHHOCTM CnaeK yBeNMYMBAETCA MPOAOIKUTENbHOCTb

nnespanbHbiX  cnaek. ®nOPO3HO-KaBepHO3HbIN  Tybepkynés onepaLym 1 0GbEM KPOBONOTEPH.
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