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Abstract

Background: Extensive surgical procedures play a key role in treatment of various lung diseases. Nevertheless, these complex pro-
cedures are associated with a high risk of early postoperative complications.

Objective: To evaluate outcomes of the early postoperative period in patients with various lung diseases and determine risk factors
for postoperative complications.

Material and methods: We analyzed postoperative complications in 377 patients who underwent extensive lung surgery. The mean
age was 45.7+5.2 years. The majority of patients (56.0%) had malignant or benign lung tumors. Lobectomy was the most common
type of surgery. Pneumonectomy accounted for 26.5%.

Results: The overall rate of cardiovascular complications was 8.2%. The highest number of complications was observed after
right-sided pneumonectomy (21.7%). Respiratory complications after right-sided pneumonectomy accounted for 34.8%. Lobec-
tomy and bilobectomy had lower rates of complications (4.4% and 6.3%, respectively). The highest number of systemic compli-
cations was also recorded after right-sided pneumonectomy (23.9%), whereas lobectomy had a lower risk (4.4%). Patients with
primary lung tumors had significantly more complications (32.2%) compared with patients without cancer (10.8%). The main
risk factors were male gender (odds ratio [OR], 1.6; 95% CI, 1.1-2.2; P=.032), age >60 years (OR, 1.9; 95% CI, 1.5-2.6;
P=.001), smoking (OR, 1.7; 95% CI, 1.2-2.5; P=.019), C-reactive protein level >3 mg/dL (OR, 1.8; 95% CI, 1.1-2.7; P=.015)
and forced expiratory volume in the first second of expiration (FEV ) <60% (OR, 1.5; 95% CI, 1.1-2.2; P=.042), surgery dura-
tion >180 minutes (OR, 1.8; 95% CI, 1.3-2.3; P=.002), and anesthesia without additional epidural analgesia (OR, 1.5; 95% CI,
1.2-2.1; P=.007).

Conclusions: The complication rate after extensive lung surgery was 22.8%, with the highest rate after right-sided pneumonec-
tomy (4.8%). Respiratory complications predominated (14.1%): hydrothorax/pneumothorax (5.0%), acute respiratory distress syn-
drome (4.2%), pneumonia (2.9%), and ventilator-associated tracheobronchitis (2.1%). The main risk factors were male gender, age
=60 years, smoking, FEV, <60%, long surgery, no epidural analgesia, and high crystalloid infusion rate.
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Peztome

AKTyaJIbHOCTh: PacmmpeHHbple XUpypruieckre BMENaTebCTBa UTPAIOT KITFOUEBYIO POJTb B JICUCHUH PA3TUIHBIX 3a00IeBaHuUil JIeT-
KHX, OJHAKO 3TH CJIOKHBIE MTPOIETYPHI CBSI3aHbI C BBICOKMM PUCKOM PaHHUX MOCIEONEePAIMOHHbBIX OCIOKHEHHH.

Henn: OueHuTh pe3yiibTaThl PAHHETO MOCICONePAIIMOHHOTO TIEPHO/Ia XUPYPTUIECKOTO JIeUeHUs OOIbHBIX pa3IMIHBIMU 3a00JICBaAHU-
SIMH JIETKHX C OTIpeJielieHHeM (aKTOPOB PUCKA Pa3BUTHS ITOCICONIEPAUOHHBIX OCIIOKHEHUH.
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Marepuabl 1 MeToabl: [IpeacraBieHbl pe3yabraTbl aHAINM3a MTOCICONEPAIIMOHHBIX OCIOKHEHUH Y 377 MalueHTOB, IepeHec-
LIMX pacIIMpEeHHbIE onepanuu Ha Jierkux. CpenHuii Bo3pacT coctaBmi 45,7+5,2 rona. bonpmas yacte nauuentos (56,0%) nmena
3J10Ka4eCTBEHHBIC MM JOOPOKAaYeCTBEHHbIE OITyXouin Jierkux. Haunbonee yacto npoBoauiauck 10039kToMuu. [THEeBMOHIKTOMUHM CO-
craBuwH 26,5%.

Pesynbrarer: O0mast yacToTa KapJHOBACKYIISIPHEIX OCJIOKHEHHH cocTaBmia 8,2%. Hanbomnblree xoandecTBO HAOIIONAIOCH TTOCTE
ITHEBMOHAKTOMHUH cripaBa (21,7%). PecrimpaTopHble OCIOXKHEHHS 1TOCIIE THEBMOHAKTOMHH crnpaBa coctaBuiu 34,8%. Jlooskromun
1 OMII00PKTOMHMM UMEIM MEHBLIYIO YacTOTy ocioxHeHui (4,4 u 6,3% coorBercTBeHHO). Hanbompliee KoJIM4ecTBO CUCTEMHBIX 0C-
JIO)KHEHUH 3a()UKCPOBAHO TAKXKE I10CIIE ITHEBMOHAKTOMUH cripasa (23,9%), Torna kak J1009KTOMUM UMeNH MeHbIHH puck (4,4%). Y
MAIMEHTOB € IEPBUYHO OITYXOJIbIO JITKUX HAOJII0aI0Ch 3HAYUTEIIBLHO Oobliie ocnoxHeHuH (32,2%) 10 CpaBHEHHIO C ALMEHTAMHU
6e3 onkonoruu (10,8%). OcHoBHBIMU (hakTOpamu prcka Obuti: Mysxckoi o (OLI 1,6; 95% AU 1,1-2,2, p=0,032), Bo3pact >60 et
(OHf 1,9; 95% AU 1,5-2,6, p=0,001) u xypenne (OLI 1,7; 95% AU 1,2-2,5, p=0,019), CPb>3 mr/mn (O 1,8, 95% AU 1,1-2,7,
p=0,015) u ODB1<60% (OL 1,5, 95% AU 1,1-2,2, p=0,042), npomomxurenbHocTh oneparmu >180 mun (O 1,8; 95% AU 1,3-2.3,
p=0,002), npoBeenue aHecTe3nn 0€3 JOMOIHATENLHON nuaypanbHoi aHansresun (OLI=1,5; 95% AU 1,2-2,1; p=0,007).
3akouenne: Yactora OCIOKHEHUH TOCIIE pacIIMPEHHBIX XHUPYPTUYECKUX BMENIATENbCTB Ha JIETKUX coctaBmia 22,8%, ¢ Han-
OOJIBIIUM KOJIMYECTBOM TOCTIC TIPABOCTOPOHHEH THeBMOHAKTOMUH (4,8%), TIIe pecniupaTopHble ocaoKHEeHus npeodnananu (14,1%),
BKJIO4asl ruzporopakc/naeBmoropakc (5,0%), OPIC (4,2%), nueBMonuto (2,9%) u TpaxeoOpPOHXHT, aCCOUMMPOBAHHBII € HCKYC-
CTBEHHOH BeHTWIIsAIMEH serkux (2,1%), a OCHOBHBIMH (haKTOpaMH pUCKa ObUTH MY)KCKOH 1o, Bo3pact =60 net, kypenue, ODPB1
< 60%, JynTenbHas onepanus, OTCYTCTBUE SMULyPaIbHON aHAIbI€31UH 1 BBICOKAsk CKOPOCTh HH(Y3UH KPHCTAJUIOUIOB.

Kniouesnvle cnoea: Xupyprusi JIeTKUX, PaHHHUH MOCICONEPAIIMOHHBIN IEPUO, PECIHUPATOPHBIC OCIOKHCHHS, KapJAHOBACKYJISPHbIC
OCIIO)KHEHUS, CHCTEMHBIE OCJIOKHEHHUSI, ()aKTOPbI prUCKa

HurupoBars: Noanos P.A., Dmonxomkaes O.J., UoparumoB C.X., TypryHoB b.®. OcioxHeHHsT paHHETO I10CIEONEePAOHHOTO
Meprojia Mocie PacIIMPEHHBIX XUPYPrHYSCKUX BMEIIATENLCTB Ha JICTKUX. Mnunosayuonnas meouyuna Kyoanu. 2024;9(4):7-13.
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Introduction

Despite high risk and potential significant early postop-
erative complications, especially in cases of malignant and
benign tumors, extensive lung surgical procedures, such as
lobectomy, pneumonectomy, and complex resections, gen-
erally demonstrate favorable short-term and long-term out-
comes, with a 5-year survival rate of 60% to 70%.!"

Recent studies showed that pneumonectomy has a 5-year
overall survival rate of 65.4%. Furthermore, an analysis of
145 patients who underwent pneumonectomy for malignant
tumors revealed a 30-day complication rate of 41.4% and
a 30-day mortality of 8.3%."%* Studies in patients with non—
small cell lung cancer demonstrated that pneumonectomy
significantly improves both overall and cancer-specific sur-
vival compared with nonsurgical treatment.?

The early postoperative period (typically the first
30 days after surgery) is a critical time when patients are
particularly vulnerable to complications, such as respira-
tory failure, infections, and cardiovascular disorders. Early
detection and effective treatment of these complications are
crucial for improving recovery and ensuring the best out-
comes for patients undergoing extensive lung surgery.

The main risk factors for complications are cardiovas-
cular comorbidities, the leading cause of complications
with an incidence of 54.2%.? Emergency hospitalizations
and systemic postoperative complications also often con-
tribute to adverse outcomes.* Despite the high risks, ex-
tensive lung surgical procedures remain a viable option,
particularly for certain tumor types and stages. The key
to achieving optimal outcomes is careful patient selection
and proper management.

Despite significant advancements in surgery, anesthesiol-
ogy, and postoperative care, the rate of early postoperative
complications remains high. This study aims to analyze the
most common complications following extensive lung sur-
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gery, identify risk factors for postoperative complications,
and assess the effectiveness of existing prevention and treat-
ment methods. Understanding these factors is essential for
optimizing postoperative care and reducing the complication
rate in patients who underwent thoracic surgery.

Methods

We retrospectively analyzed clinical data of 377 pa-
tients who underwent extensive surgery for various lung
diseases at the Republican Specialized Scientific and
Practical Medical Center of Surgery named after Aca-
demician V. Vakhidov (Tashkent, Uzbekistan) between
January 2009 and December 2022.

The mean age of the patients was 45.7+5.2 years.
Of all patients, 46.2% (n=174) were men, and 53.8%
(n=203) were women. The majority (56.0%, n=211) had
malignant or benign lung tumors. The second most com-
mon disease was bronchiectasis (22.8%, n=86), followed
by echinococcosis (17.0%, n=64). Bronchial disorders
accounted for only 4.2% (n=16).

The most common comorbidity was obesity (15.1%,
n=>57). Body mass index (BMI) ranged from 14.5 to 34.3
(mean, 25.4+3.6). Coronary artery disease was the sec-
ond most common condition (12.7%, n=48), followed
by diabetes (8.2%, n=31), smoking (6.9%, n=26), and
heart failure (2.6%, n=10). Nearly half of the patients had
a Charlson Comorbidity Index score of >5.

As part of preoperative assessment, all the patients un-
derwent general clinical and laboratory examinations.

All surgical procedures were performed by the same
surgical team. The surgery was performed under general
anesthesia combined with one-lung ventilation and in-
volved anatomical lung resection (lobectomy, bilobectomy,
pneumonectomy) and lymph node dissection (during lung
cancer surgery).
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Lobectomy was the most common type of surgery.
Left-sided lobectomy was performed in 33.4% (n=126) of
the patients, and right-sided lobectomy in 30.0% (n=113).
Pneumonectomy accounted for a large number of the pro-
cedures, with left-sided pneumonectomy (14.3%, n=54)
being slightly more common compared with right-sided
pneumonectomy (12.2%, n=46). Bilobectomy, though
less common, comprised 10.1% (n=38) of all procedures.

Postoperative complications were classified as per
Standards for Definitions and Use of Outcome Measures
for Clinical Effectiveness Research in Perioperative Med-
icine developed by the joint task force of the European
Society of Anaesthesiology (ESA) and the European So-
ciety of Intensive Care Medicine (ESICM).’ The compli-
cations were recorded throughout the entire hospital stay
and categorized as cardiovascular (arrhythmias, signs of
myocardial ischemia, thromboembolism), neurological
(stroke, delirium, transient ischemic attack), respiratory
(hydrothorax, pneumothorax, pneumonia, acute respira-
tory distress syndrome [ARDS], ventilator-associated tra-
cheobronchitis), and systemic (bleeding, sepsis, dissemi-
nated intravascular coagulation [DIC], multiple organ
dysfunction syndrome).

To identify risk factors for postoperative complications,
we examined the following:

- Individual and preoperative characteristics of the pa-
tients (gender, age, BMI, American Society of Anesthesiolo-
gists [ASA] score, smoking history, history of preoperative
respiratory infection, forced expiratory volume in the first
second of expiration [FEV ], previous lung surgery, preoper-
ative radiotherapy and/or chemotherapy, preoperative hemo-
globin levels, preoperative C-reactive protein [CRP] levels
>3 mg/dL, and preoperative blood gas levels);

- Characteristics related to surgery and anesthesia. We
analyzed anesthetic management based on specific aspects
of surgery, including the use of inhalation anesthetics or
total intravenous anesthesia, infusion therapy (intraop-
erative crystalloid infusion rate >6 mL/kg/h, total volume
of intraoperative crystalloids and colloids), transfusion

Table 1

Patient distribution based on the extent of lung surgery
Tabnuua 1

PacnipenesieHue nanMeHToB B 3aBHCHMOCTH OT 00beMa
XMPYPIrHH JIETKOI'0

Surgery type Total (n=377)
Right-sided pneumonectomy 46 (12.2%)
Left-sided pneumonectomy 54 (14.3%)

Bilobectomy 38 (10.1%)
113 (30.0%)

126 (33.4%)

Right-sided lobectomy

Left-sided lobectomy

therapy (red blood cells and fresh frozen plasma), and the
need for intraoperative vasopressor agents. Furthermore,
mechanical ventilation settings during one-lung ventila-
tion were analyzed.

Statistical analysis was performed using SPSS, ver-
sion 23 (IBM Corp, USA). Nonparametric Mann-Whit-
ney tests were used to compare variables between groups,
with statistical significance set at P<.05. Multivariate
analysis was conducted using logistic regression.

Results

The rate of cardiovascular complications was 8.2%
(31 of 377). The highest number of complications was
observed after right-sided pneumonectomy (21.7%): high
rates of arrhythmias (8.7%:; 4 of 46) and stroke (6.5%; 3 of
46) in particular. Lobectomy and bilobectomy showed
significantly lower complication rates (Table 2).

Pneumonectomy had the highest number of respira-
tory complications (34.8% for right-sided pneumonecto-
my and 29.6% for left-sided pneumonectomy), including
hydrothorax/pneumothorax, pneumonia, and ARDS. Bi-
lobectomy and lobectomy showed fewer complications,
with lobectomy presenting a significantly lower risk
(4.4% for right-sided lobectomy and 6.3% for left-sided
lobectomy) (Table 3).

Table 2
Cardiovascular and neurological complications
Taonuua 2
KapaunoBackynasipHbie H HEBPOJOTHYECKHE OCI0KHEHUS
Surgery type Stroke Arrhythmias Signs of MI TE Total
Right-sided pneumonectomy (n=46) 3 (6.5%) 4 (8.7%) 3 (6.5%) 0 (0.0%) 10 (21.7%)
Left-sided pneumonectomy (n=54) 1 (1.9%) 5(9.3%) 3 (5.6%) 0 (0.0%) 9 (16.7%)
Bilobectomy (n=38) 0 (0.0%) 2 (5.3%) 1 (2.6%) 0 (0.0%) 3(7.9%)
Right-sided lobectomy (n=113) 0 (0.0%) 3 (2.7%) 0 (0.0%) 1 (0.9%) 4 (3.5%)
Left-sided lobectomy (n=126) 2 (1.6%) 3 (2.4%) 0 (0.0%) 0 (0.0%) 5 (4.0%)
All procedures (n=377) 6 (1.6%) 17 (4.5%) 7 (1.9%) 1 (0.3%) 31 (8.2%)

Note: MI, myocardial ischemia; TE, thromboembolism

IHpum.: M1 — mmemus muokapaa; TE — TpomO0oaMO0THst
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Table 3
Respiratory complications
Tabnuua 3
PecniuparopHble 0C/10KHEHHS
Hydrothorax/ q 7
Surgery type Pneumothorax Pneumonia Tracheobronchitis ARDS Total
Right-sided pneumonectomy (n=46) 7 (15.2%) 3 (6.5%) 2 (4.3%) 4 (8.7%) 16 (34.8%)
Left-sided pneumonectomy (n=>54) 6 (11.1%) 3 (5.6%) 3 (5.6%) 4 (7.4%) 16 (29.6%)
Bilobectomy (n=38) 3 (7.9%) 2 (5.3%) 1 (2.6%) 3 (7.9%) 8 (21.1%)
Right-sided lobectomy (n=113) 2 (1.8%) 1 (0.9%) 1 (0.9%) 1 (0.9%) 5 (4.4%)
Left-sided lobectomy (n=126) 1 (0.8%) 2 (1.6%) 1 (0.8%) 4 (3.2%) 8 (6.3%)
All procedures (n=377) 19 (5.0%) 11 (2.9%) 8 (2.1%) 16 (4.2%) 53 (14.1%)

Note: ARDS, acute respiratory distress syndrome

Ipum.: ARDS — ocTpblil pecipaTopHBIi TUCTPECC CHHAPOM

Pneumonectomy was also associated with a high risk
of systemic complications. The highest number of sys-
temic complications was observed after right-sided pneu-
monectomy (23.9%). Both right-sided and left-sided lo-
bectomy had significantly fewer systemic complications
(4.4% and 3.2%, respectively) compared with pneumo-
nectomy and bilobectomy (Table 4).

Hospital mortality and outcomes of postoperative
complications were influenced by several serious factors.
Sepsis (2.4%; 9 of 377) resulted from pneumonia, leading
to septic shock and multiple organ dysfunction syndrome.
DIC (2.1%; 8 of 377) occurred against the massive blood
loss, accompanied by microthrombosis and bleeding. As
aresult of all these complications, mortality reached 3.2%
(12 of 377), with severe cases of sepsis, DIC, tracheo-
bronchitis, and ARDS.

A total of 86 patients (22.8%) had early postoperative
complications. Significantly more complications were ob-
served in the patients who underwent surgery for primary

lung tumors (32.2%; 68 of 211) compared with those
without cancer (10.8%; 18 of 148). For this reason, we
conducted further statistical analysis of this subgroup.

Findings of univariate analysis comparing the demo-
graphic and preoperative clinical characteristics of the pa-
tients with and without complications revealed that male
gender, age above 60 years, smoking history, history of
respiratory infection less than a month before surgery,
baseline CRP level >3 mg/dL, and FEV, <60% are po-
tential risk factors for complications after extensive lung
surgery (Table 5).

Significant intraoperative risk factors included sur-
gery duration exceeding 180 minutes, pneumonectomy,
increased intraoperative blood loss, intravenous infusion
volumes of crystalloids >6 mL/kg/h, need for intraopera-
tive blood transfusion, anesthesia without additional epi-
dural analgesia, and use of low positive end-expiratory
pressure values (<5 cm H,0O) during one-lung ventilation
(Table 6).

Table 4
Systemic complications
Taénuya 4
CucreMHBIEe 0CJI0KHEHHUS
Surgery type Bleeding Sepsis DIC MODS Total
Right-sided pneumonectomy (n=46) 2 (4.3%) 2 (4.3%) 3 (6.5%) 4 (8.7%) 11 (23.9%)
Left-sided pneumonectomy (n=>54) 2 (3.7%) 1 (1.9%) 2 (3.7%) 2 (3.7%) 7 (13.0%)
Bilobectomy (n=38) 2 (5.3%) 3 (7.9%) 1 (2.6%) 2 (5.3%) 8 (21.1%)
Right-sided lobectomy (n=113) 0 (0.0%) 1 (0.9%) 2 (1.8%) 2 (1.8%) 5 (4.4%)
Left-sided lobectomy (n=126) 0 (0.0%) 2 (1.6%) 0 (0.0%) 2 (1.6%) 4 (3.2%)
All procedures (n=377) 6 (1.6%) 9 (2.4%) 8 (2.1%) 12 (3.2%) 35(9.3%)

Note: DIC, disseminated intravascular coagulation; MODS, multiple organ dysfunction syndrome

Ipum.: DIC — qucceMuHHpOBaHHOE BHyTpHUCOCyaucToe cBepThiBaHue; MODS — cuHapoM nonnopraHHoi HEJOCTaTOUHOCTH
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Table 5

Univariate analysis of individual preoperative
characteristics

Tabnuua 5

OaHOMepHBI aHAJIN3 WHANBHIYAJIbHBIX
Npe1onepanuoOHHbIX XapaKTePUCTHK

Table 6

Univariate analysis of characteristics related to surgery
and anesthesia

Tabnuua 6

OnHOMepHBIH aHAJIU3 XaPAKTEPUCTHK, CBA3AHHBIX

¢ XHPYPru4eckKuM BMeLIATeJIbLCTBOM H aHecTe3Hneil

Notes: ASA, American Society of Anesthesiologists; BMI,
body mass index; CRP, C-reactive protein; FEV, forced ex-
piratory volume in the first second of expiration

Ipum.: ASA — American Society of Anesthesiologists; BMI —
unjexc mMaccel Tena; CRP — C-peakrusnerii Genok; FEV —
00beM (popcupOBaHHOTO BBIOXA 32 IEPBYIO CEKYHy MaHEBPa
(hopcrpoBaHHOTO BBIAOXA

The multivariate logistic regression analysis revealed
significant risk factors related to patients: male gender
(odds ratio [OR], 1.6; 95% CI, 1.1-2.2; P=.032), age
>60 years (OR, 1.9; 95% CI, 1.5-2.6; P=.001), and smok-
ing (OR, 1.7; 95% CI, 1.2-2.5; P=.019). Significant pre-
operative risk factors included CRP levels >3 mg/dL (OR,
1.8;95% CI, 1.1-2.7; P=.015) and FEV, <60% (OR, 1.5;
95% ClI, 1.1-2.2; P=.042). The surgical risk factor, sur-
gery duration >180 minutes, (OR, 1.8; 95% CI, 1.3-2.3;
P=.002) significantly correlated with the occurrence of
complications.

Two anesthesia-related risk factors showed signifi-
cant correlation with complications in the multivariate
logistic regression analysis: anesthesia without additional
epidural analgesia (OR, 1.5; 95% CI, 1.2-2.1; P=.007),

No With P No With
Indicator complications | complications value Indicator complications | complications | P value
(n=143) (n=68) (n=143) (n=68)
Individual characteristics Characteristics related to surgery
Male gender 80 (55.9%) 48 (70.6%) <.001 Surgery‘ duration 26 (18.2%) 25 (36.8%) 006
Age (years) 554473 597+82 | .001 12)180 min T IY T ReTe e
> 60 years 38(26.6%) | 22(32.4%) | .001 : ie“m"net‘ftomy (23.8%) @4.1%) | -
ntraoperati
BMI 25.6+6.1 25.8+59 658 blooc(i)rl)sss (;]neL) 420.6+22.8 534.5+£26.7 .0014
<19 7 (4.9%) 4 (5.0%) .549 Characteristics related to anesthesia
>30 28 (19.6%) 14 (20.6%) 959 Volume
1 o, o
Smoking 31217%) | 24(353%) | 007 | | orenstloid oh 96 (67.1%) | 58(85.3%) | .006
Neoadjuvant therapy Intraoperative
102 (71.39 2.49 .
Radiotherapy 17 (11.9%) 9 (13.2%) .061 Vasopressor agents 02 (71.3%) 56 (82.4%) 085
Chemotherapy 15 (10.5%) 7 (10.3%) .627 Intraoperative 4 (2.8%) 8 (11.8%) 021
- — blood transfusion
Preoperative characteristics Intraoperative
. ) o,
R‘}SPIFMO{Y N plasma transfusion 2 (14%) > (7.4%) 025
intection less than :
a month before 6 (4.2%) 7(103%) | .01 ecrf’i‘c’lﬁ?;"a“;algesia 96 (67.1%) | 33(48.5%) | .015
surgery
One-lung
CRP >3 mg/dL 102 (71.3%) | 58(853%) | 004 | | (o hilation with 64 (44.8%) | 44(647%) | o1
Hemoglobin (g/L) 114+£3.2 116+3.4 .866 PEEP <5 cm H,0
pH 742+0.03 7.42+0.,04 272 Note: PEEP, positive end-expiratory pressure
PaO, (mm Hg) 86.3+9.1 84.4+8.9 723
Ilpum.: PEEP — nonoxutenbHo€e 1aBjaeHHE KOHIIA BbIAOXA
PaCO, (mm Hg) 37.4+4.38 36.8+£5.2 24
FEV, <60% 22 (15.4%) 16 (23.5%) | <.001

Male gender Izlm—i
Age >60y e
Smoking E==1T
RP >3 mg/dL. =18,
FEV, <60% mmmme==1S
Surgery duration >180 min I:Ili
No additional epidural analgesia E&
Intraop crystalloids >6 mL/kg/h Ez—|

Postsurgical endotracheal intubation | =

0dds ratio '

Figure. Multivariate stepwise logistic regression analysis of in-
dividual and procedure risk factors for postoperative complica-
tions in patients with primary lung tumor lesions (odds ratios
and 95% Cls are shown)

Pucynok. Mnozomepnwiii nowiazoulii 102ucmudeckull peepec-
CUOHHBIU AHANU3 UHOUBUOYATILHBIX U NPOYEOYPHBIX PAKMOpPO8
PUCKA pa3sumusi ROCIeONEePAYUOHHBIX OCTLONCHEHUL Y Nayu-
€HMO8 ¢ NEPEUYHBIM ONYXOLEGbIM NOPAIICEHUEM JLe2KUX (No-
kazanwl OLL u npedenvt nocpewnocmu coznacno 95% /[H)
Note: CRP, C-reactive protein, FEV , forced expiratory
volume in the first second of expiration

IIpum.: CRP — C-peaxtunblii 6enok; FEV — o0bem dopcu-
POBAHHOTO BBIJIOXA 3a TEPBYIO CEKyHIy MaHeBpa (opcupo-
BaHHOTO BBII0XA
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prolonged mechanical ventilation (OR, 2.4; 95% CI, 1.4-
4.8; P=.001), and intraoperative crystalloid infusion rate
>6 mL/kg/h (OR, 2.0; 95% CI, 1.5-2.9; P=.001).

Discussion

Preserving maximum amount of lung parenchyma
during extensive lung surgery is now a favorable factor
for maintaining patient’s quality of life, provided that
oncological principles of surgery are observed. Most sur-
geons and intensivists prove it in practice, based on physi-
cal examination and imaging methods after surgery. Thus,
lung-preserving surgery is currently the surgery of choice
when the radicality of surgery can be maintained.®”

Lobectomy is associated with lower morbidity and
mortality compared with other major surgical procedures.
Studies show that the 30-day mortality rate for lobectomy
is significantly lower than those for bilobectomy or pneu-
monectomy. '

Bilobectomy may be required for more extensive tu-
mors but carries higher risks. The 30-day mortality rate of
bilobectomy is comparable to left-sided pneumonectomy
but significantly worse compared with lobectomy. Fur-
thermore, the overall morbidity for bilobectomy is higher
than that after lobectomy.’

Pneumonectomy is characterized by a high rate of
complications. The 30-day mortality rate is 8.3%, where-
as the 90-day mortality rate reaches 17.2%.2 The main
factor increasing the risk of complications is the presence
of cardiovascular comorbidities.*¢

Although lobectomy generally provides better out-
comes, the need for more radical procedures, such as bi-
lobectomy or pneumonectomy, may arise depending on tu-
mor characteristics. This underscores the importance of an
individualized approach and choice of a surgical strategy
based on the unique disease profile and patient condition.

The prevalence of variables affecting the risk of car-
diopulmonary complications has changed over time.
Some authors consider age to be an important risk factor
for morbidity after lung resection.?%!!

Heart failure development after pneumonectomy is
explained by a significant increase in mean pulmonary
artery pressure. A strong direct correlation between in-
creased mean pulmonary artery pressure after pneumo-
nectomy and plasma NT-proBNP concentration has been
identified."

Atyukov et al (2023) reported that high Charlson Co-
morbidity Index, surgery via thoracotomy, emphysema-
tous changes, adhesions, and absence of interlobar fis-
sures were independent unfavorable prognostic factors
for early postoperative complications. !

Such lung surgical procedures as lobectomy, bilobec-
tomy, and pneumonectomy play a key role in treating lung
diseases and have varying impacts on postoperative mor-
bidity. Understanding the differences in their outcomes is
crucial for preoperative risk assessment and subsequent
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patient management. Given the complex anatomy of the
thorax and the significant physiologic impact of lung
tissue resection, postoperative complications can lead
to prolonged hospitalization, increased mortality, and
poorer long-term treatment outcomes.

Conclusions

Our findings showed that the complication rate af-
ter extensive lung surgery was 22.8%, with the high-
est rate following right-sided pneumonectomy (4.8%).
Among these complications, respiratory complications
accounted for 14.1%, with hydrothorax/pneumothorax
(5.0%), ARDS (4.2%), pneumonia (2.9%), and ventila-
tor-associated tracheobronchitis (2.1%) being the most
common.

As indicated by the multivariate logistic regression
analysis, the main risk factors for postoperative complica-
tions after extensive lung surgery were male gender (OR,
1.6; 95% CI, 1.1-2.2; P=.032), age >60 years (OR, 1.9;
95% CI, 1.5-2.6; P=.001), and smoking (OR, 1.7; 95%
CI, 1.2-2.5; P=.019), CRP >3 mg/dL (OR, 1.8; 95% ClI,
1.1-2.7; P=.015) and FEV, <60% (OR, 1.5; 95% CI, 1.1-
2.2; P=.042), surgery duration >180 minutes (OR, 1.8;
95% CI, 1.3-2.3; P=.002), anesthesia without additional
epidural analgesia (OR, 1.5; 95% CI, 1.2-2.1; P=.007),
prolonged mechanical ventilation (OR, 2.4; 95% CI, 1.4-
4.8; P=.001), and intraoperative crystalloid infusion rate
>6 mL/kg/h (OR, 2.0; 95% CI, 1.5-2.9; P=.001).
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