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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Malignant central airway obstruction (CAO) is
a critical, life-limiting complication in patients with advanced
thoracic malignancies. Interventions such as bronchoscopic
laser resection and airway stenting can provide rapid palliation
and symptom relief, yet comparative data on survival and
quality of life (QoL) remain limited.

Objective: To assess the impact of bronchoscopic laser
resection and stenting on survival and health-related QoL in
patients with malignant CAO, compared with conservative
palliative care.

Methods: A comparative cohort study was conducted at a
national pulmonary referral center. Thirteen patients underwent
bronchoscopic laser resection and/or endobronchial stenting,
while twelve control patients received conservative palliative
care. Kaplan-Meier survival analysis and Cox proportional
hazards models were used to evaluate mortality. Health-related
QoL was measured using the EQ-5D-5L questionnaire at
baseline and one-month post-intervention.

Results: Median survival in the intervention group was 9.7
weeks compared to 0.6 weeks in the control group (p < 0.0001).
At 25 weeks, the hazard ratio for death was 0.019 (95% CI:
0.004-0.091). The mean EQ-5D-5L score improved from 29.2
+ 14.4 to 43.5 £ 9.2 (p = 0.0062), with the most pronounced
improvements in the pain/discomfort and anxiety/depression
domains.

Conclusion: Bronchoscopic laser resection and airway
stenting significantly improve short-term survival and quality of
life in patients with malignant CAO. These minimally invasive
interventions should be considered integral components of
palliative care for patients with inoperable airway obstruction.

Key words. Laser resection, endobronchial stenting, airway
obstruction.

Introduction.

Malignant central airway obstruction (CAO) is a severe and
frequently fatal complication that occurs in approximately 20—
40% of patients with advanced thoracic malignancies, including
non-small cell lung cancer (NSCLC), small cell lung cancer,
and metastatic tumors involving the tracheobronchial tree [1].
Obstruction of the central airway can lead to life-threatening
respiratory symptoms such as dyspnea, stridor, hemoptysis,
post-obstructive pneumonia, and respiratory failure [2,3].
These complications significantly impair patients’ quality of
life and are associated with increased morbidity and mortality,
especially in those deemed ineligible for surgical resection.

Traditional management options for CAO in non-surgical
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candidates include systemic chemotherapy, radiation therapy,
corticosteroids, bronchodilators, and supplemental oxygen.
However, these conservative approaches often provide
only limited symptomatic relief and do not directly address
mechanical obstruction of the airway lumen [4]. In contrast,
bronchoscopic interventions such as laser resection, mechanical
debulking, and endobronchial stenting have demonstrated
rapid restoration of airway patency, with improvements in gas
exchange, symptom burden, and overall performance status [5].

Guidelines from both the American College of Chest
Physicians (CHEST) and the European Respiratory Society
(ERS) support the use of bronchoscopic procedures in patients
with malignant CAO who are unsuitable for curative surgery or
require emergent airway stabilization [6]. These interventions
are typically performed via rigid or flexible bronchoscopy
and can involve multiple modalities, including thermal laser
ablation, photodynamic therapy, cryotherapy, and silicone or
metallic stent deployment, depending on tumor location, extent,
and airway anatomy [7,8].

While large prospective studies have validated the technical
feasibility and short-term success of endobronchial stenting and
tumor debulking in high-resource settings, limited evidence
is available regarding their survival benefit and impact on
quality of life in low- and middle-income countries (LMICs),
where resource constraints may limit access to specialized
interventions [9].

This study aims to evaluate the clinical effectiveness of
bronchoscopic laser resection and/or airway stenting in
patients with malignant CAO by comparing survival outcomes
and quality of life metrics against a control group receiving
conservative palliative care. Through this comparative analysis,
we aim to provide additional data supporting the integration
of interventional pulmonology into standard palliative care
strategies for patients with inoperable airway obstruction.

Methods.

Study Design and Setting: This comparative observational
study was conducted at the National Center for Tuberculosis
and Lung Diseases in Tbilisi, Georgia, between January 2018
and December 2019. The objective was to compare outcomes
between patients with malignant CAO who underwent
bronchoscopic intervention and those receiving conservative
palliative care.

Participants: Thirteen adult patients with histologically
confirmed malignant CAO who underwent bronchoscopic laser
resection and/or endobronchial stenting were prospectively
enrolled in the intervention group. A control group of twelve
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patients with similar clinical profiles who received standard
palliative care was identified retrospectively. All patients were
deemed ineligible for surgical resection by a multidisciplinary
tumor board.
Inclusion Criteria:
Age >18 years
Histologically confirmed malignant tumor involving the
trachea or main bronchi
Endoscopically or radiologically confirmed CAO
Ineligibility for curative surgical resection
Provided informed consent for intervention or retrospective
inclusion

Exclusion Criteria:

Hemodynamic instability

Use of anticoagulants within five days prior to procedure
Refusal to participate or inability to complete QoL
assessments

Interventions: Laser resection was performed under general
anesthesia using rigid bronchoscopy and a diode surgical laser
system. The tumor was devascularized with low-power laser
energy, followed by mechanical debulking using rigid forceps
and suction [10].

Airway stenting was conducted when required, using either
self-expanding metallic or silicone stents selected based on
lesion location and airway anatomy. Stents were deployed
under combined bronchoscopic and fluoroscopic guidance [11].

Patients in the control group received conservative palliative
care, including systemic chemotherapy, supplemental oxygen,
corticosteroids, and opioid analgesia. Supportive treatment
protocols followed institutional palliative care guidelines.

Outcome Measures:

Primary Outcome:

Overall survival, defined as time from intervention (or
admission for controls) to death or last known follow-up.

Secondary Outcome:

Health-related quality of life (QoL) assessed using the
EuroQol 5-Dimension 5-Level (EQ-5D-5L) questionnaire.
This validated tool comprises five domains: mobility,
self-care, usual activities, pain/discomfort, and anxiety/
depression. Scores range from 1 (no problems) to 5 (extreme
problems), with domain scores converted to an index value
using a standardized algorithm [12].

QoL was assessed at Dbaseline (pre-intervention)
and one-month post-intervention for the intervention
group. For the control group, baseline and follow-up
assessments were conducted where survival permitted.
Statistical Analysis:

Survival data were analyzed using the Kaplan-Meier method,
and between-group comparisons were performed using the
log-rank test [13]. To quantify relative risk, Cox proportional
hazards regression was used to calculate hazard ratios (HRs)
with corresponding 95% confidence intervals (ClIs) [14]. Cox
proportional hazards models were evaluated for two predefined
follow-up intervals: an early interval (5-25 weeks) to capture
the initial divergence in survival, and a longer interval (10—-60
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weeks) to assess sustained effects over time. Hazard ratios were
calculated as Intervention/Control, such that values <1 indicate
reduced mortality risk associated with the intervention.

Quality of life scores were compared using paired t-tests for
within-group changes and independent t-tests for between-
group comparisons. All statistical analyses were performed
using IBM SPSS Statistics for Windows, Version 22.0 [15]. A
p-value of <0.05 was considered statistically significant.

Results.

Baseline Characteristics:

The intervention group (n=13) had a mean age of 52.9 £ 13.5
years, with 84.6% male participants. The control group (n=12)
was slightly younger, with a mean age of 43.6 = 11.8 years and
91.7% male. Tumor involvement was most commonly localized
to the left main bronchus (53.8%), followed by the right main
bronchus (38.5%) and the trachea (7.7%). All patients were
confirmed to have inoperable disease based on multidisciplinary
tumor board evaluation. Baseline characteristics were balanced
between groups with no statistically significant differences in
age, sex, or tumor location. Although ECOG performance status
was not systematically documented, all patients were assessed
by the same multidisciplinary tumor board using uniform
criteria for surgical ineligibility, ensuring comparable clinical
decision-making thresholds across both groups.

Survival Outcomes:

The median survival was significantly longer in the intervention
group (9.7 weeks) compared to the control group (0.6 weeks) (p
< 0.0001). The Kaplan—Meier survival curve showed a marked
early divergence between groups, sustained through 30 weeks
of follow-up.

At 25 weeks, the hazard ratio (HR) for mortality in the
intervention group was 0.019 (95% CI: 0.004-0.091), indicating
an 98.1% relative reduction in the risk of death compared to
controls (p < 0.0001) [16]. This 25-week hazard ratio reflects
the early-period Cox model (5-25 weeks). Similar statistically
significant HRs were observed at other checkpoints (10, 20,
30, 40 and 60 weeks), demonstrating a consistent survival
advantage. The temporal pattern of hazard ratios across the
10-60-week interval is presented in Figure 2, illustrating the
sustained relative risk reduction over longer follow-up.
Quality of Life (QoL):

At baseline, EQ-5D-5L scores were similar between groups. In
the intervention group, the mean total score improved from 29.2
+ 14.4 to 43.5 + 9.2 one-month post-intervention (p = 0.0062).
The control group showed no significant improvement during
the same period due to high early mortality.

The most notable gains were seen in:

Pain/discomfort: improved from 4.2 £3.4t0 7.7+ 2.6 (p =
0.0079).

Anxiety/depression: improved from 5.8 £ 1.9t0 9.6 + 1.4 (p
<0.0001).

Trends toward improvement were also observed in:
Mobility (p = 0.067).

Self-care (p = 0.071).

These findings underscore the psychosocial and symptom
relief benefits of interventional therapy in CAO patients [17].
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Table 1. EQ-5D-5L QoL Domain Scores Pre- and Post-Intervention.

Dimension Pre- Post- p-value
Intervention Intervention

Mobility 6.5+3.8 89+22 0.068
Self-care 6.2+42 8.9+3.0 0.069
Usual activities 6.5+3.8 8.5£2.6 0.143
Pain/discomfort 42+34 7.7+£2.6 0.0079
Anxiety/depression 5.8+ 1.9 9.6+14 <0.0001
Total score 29.2+14.4 43.5+£9.2 0.0062

Discussion.

This study demonstrates that bronchoscopic laser resection
and airway stenting offer significant survival and quality of
life (QoL) benefits in patients with malignant central airway
obstruction (CAOQ), particularly those deemed ineligible for
curative surgical or oncologic therapies. Patients who underwent
bronchoscopic intervention experienced a median survival
increase of over nine weeks and substantial improvement in
EQ-5D-5L QoL scores, especially in the domains of pain and
emotional distress.

The observed survival benefit aligns with prior studies
reporting median survival extensions of 6 to 12 weeks following
airway stenting or debulking procedures [18,19]. Although these
gains may appear modest, they represent clinically meaningful
improvements in terminal patients, particularly when
accompanied by enhanced symptom control and psychosocial
well-being.

Our findings regarding pain/discomfort and anxiety/depression
improvements mirror results from earlier trials that utilized
the EQ-5D and EORTC QLQ-C30 instruments, suggesting
that airway interventions not only relieve physical obstruction
but also offer psychological reprieve [20,21]. The significant
reduction in post-obstructive symptoms such as dyspnea and
hemoptysis likely contributes to reduced patient distress and
improved autonomy in daily activities. However, because
the control group experienced very high early mortality, QoL
assessment at one month primarily reflects survivors in the
intervention group, introducing a degree of survivor bias into
the comparison.

Statistical rigor was enhanced by using both Kaplan—Meier
estimates and Cox proportional hazards modelling, which
consistently showed a strong relative survival benefit favouring
the intervention group. The hazard ratio of 0.019 at 25 weeks
represents a >98% relative risk reduction, supporting the life-
extending role of interventional bronchoscopy in advanced
CAO [22].

Importantly, this study also adds value from a global health
perspective. While many previously published studies on
bronchoscopic CAO management originate from high-income
countries, this analysis demonstrates feasibility and efficacy in a
middle-income setting, where procedural resources and palliative
care infrastructure are often limited [23]. By documenting the
clinical outcomes in this context, we support the integration of
interventional pulmonology into palliative care frameworks in
low- and middle-income countries (LMICs).

Limitations.

This study has several limitations:
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Small sample size may limit generalizability and statistical
power. Given the limited cohort size and the rarity of
malignant CAO requiring urgent intervention, the results
should be interpreted as preliminary and hypothesis-
generating rather than definitive.
The non-randomized design introduces potential selection
bias, particularly in retrospective control group assembly.
Short follow-up duration (maximum 60 weeks) may
underestimate long-term complications or benefits.
EQ-5D-5L was only administered to patients surviving one
month, potentially excluding sicker individuals from QoL
analysis.
ECOG performance status was not systematically
documented, which limits the ability to fully compare
baseline functional capacity between groups. However,
all patients were assessed by the same multidisciplinary
tumor board using uniform criteria for determining surgical
ineligibility, which provides a consistent framework for
evaluating clinical severity, although residual baseline
imbalance cannot be completely excluded.
Despite these limitations, the results are statistically robust
and clinically compelling, supporting further investigation via
randomized controlled trials.

Conclusion.

Bronchoscopic laser resection and endobronchial stenting are
effective, minimally invasive interventions that significantly
improve both survival and quality of life (QoL) in patients
with malignant CAO. In this study, patients undergoing
bronchoscopic intervention experienced markedly longer
survival and improved symptom relief compared to those
managed conservatively. Gains in pain reduction and emotional
well-being, as assessed by EQ-5D-5L, underscore the palliative
value of these procedures beyond merely prolonging life.

Given the favorable risk—benefit profile, these interventions
should be considered an integral component of comprehensive
palliative care, particularly for patients who are ineligible for
curative therapies. Moreover, this study supports the feasibility
of implementing advanced bronchoscopic care in resource-
limited settings, reinforcing its global applicability.

Larger prospective studies and randomized controlled trials
are warranted to further define optimal patient selection criteria,
timing of intervention, and long-term outcomes. Given the
small cohort size in the present study, these conclusions should
be interpreted with caution and considered preliminary until
confirmed in larger, multi-center analyses.
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