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ENDOSCOPIC REMOVAL OF A RARE LARGE
OCCLUSIVE TRACHEAL TUMOR WITH LIMITED
TECHNICAL CAPABILITIES
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ABSTRACT

Relevance: Tracheal tumors often do not cause symptoms until they grow to a size that causes significant airway obstruction, which is
the reason for the delay in diagnosis. Diagnosis may also be delayed due to non-specific symptoms, such as cough, wheezing, and shortness
of breath, which can occur in other conditions such as asthma and chronic obstructive pulmonary disease. The symptoms that appear may
vary depending on the type and location of the tumor. The literature does not sufficiently cover the experience of treating large occlusive
tracheal tumors using segmental tracheal resection, endoscopic treatment, or radiation therapy. In scientific literature, the number of
published studies with long-term results of endoscopic treatment or radiation therapy of such occlusive tracheal tumors is limited, and this
problem requires further study. This article describes the first recorded case of endoscopic removal of a large occlusive tracheal tumor:

The study aimed to show the possibility and effectiveness of endoscopic treatment using a minimum set of endoscopic equipment.

Methods: This article presents a case of successful minimally invasive endoscopic treatment of a large occlusive tracheal tumor.

Results: A large obstructing tumor of the trachea that almost completely blocked the trachea lumen was removed in one block by
endoscopic loop resection.

Conclusion: The presented clinical case describes the experience of successful endoscopic removal of a rare occlusive tumor of the
trachea, which caused shortness of breath at rest and during exercise. For the first time in Kazakhstan, based on the National Scientific
Cancer Center, we performed a unique minimally invasive operation to remove a tracheal tumor, while other clinics offered thoracotomic

surgical resection methods.

Keywords: tracheal tumor, tracheal obstruction, endoscopic treatment, occlusive tumor, schwannoma.

Introduction: The trachea connects the larynx to the two
main bronchi that supply air to the lungs. Tumors of the tra-
chea can either arise from itself, known as primary tracheal tu-
mors or occur due to direct invasion from nearby structures.
Primary tracheal tumors can either be malignant or benign.
Malignant primary tracheal tumors, including squamous cell
carcinomas and adenoid cystic carcinomas, are more com-
mon. Benign primary tracheal tumors include endobronchial
hamartomas and squamous cell papillomas [1, 2].

Tracheal tumors often do not produce symptoms until
they have grown to a size to cause significant airway obstruc-
tion. Therefore, there is a common delay in clinical presentation
and diagnosis. Diagnosis may also be delayed due to the pre-
sentation of non-specific symptoms such as cough, wheeze, and
shortness of breath that can occur in other conditions, such as
asthma and chronic obstructive pulmonary disease [3]. When
symptoms do appear, they may vary depending on the tumor
type and anatomical location. Primary tracheal tumors other
than adenoid cystic or squamous cell carcinoma are uncommon
and have a heterogeneous histologic appearance. The experi-
ence regarding their treatment and long-term outcome is lim-
ited, and alternatives to segmental tracheal resection, including
endoscopic treatment or radiation, continue to be explored [4].

Overall survival in rare respiratory tract tumors depends
on many factors, including the malignant potential of the tu-
mor, concomitant diseases of the patient, localization, and
risks associated with the treatment method. Benign tumors
are usually localized and can be reduced without or with min-
imal risk of recurrence. Surgical resection is usually associated
with a very low recurrence of benign tumors. Endoscopic re-
moval is associated with varying degrees of recurrence, but

repeated removal is usually possible. Success in endoscopic
removal of tracheal neoplasms depends on the tumor size,
the patient’s condition, and the quality of surgical procedure
and anesthetic management.

Unfortunately, endoscopic removal of large benign tu-
mors of the trachea in Kazakhstan is not performed due to in-
sufficient experience of endoscopists and a lack of necessary
endoscopic consumables. For that reason, thoracic surgeons
often remove such neoplasms via open access. New endo-
scopic instruments allow for the safe removal of such large
formations. However, not all such instruments are available
in our country. This article describes the first successful en-
doscopic removal of a large occlusive tracheal tumor using a
minimal selection of endoscopic instruments.

The study aimed to show the possibility and effectiveness
of endoscopic treatment even with minimal equipment.

Materials and Methods: The article describes a successful
minimally invasive endoscopic treatment of a large occlusive
tracheal tumor.

Information about the patient: The patient, a 34-year-old
man, was hospitalized in early August 2020 at the National
Cancer Research Center for examination and surgical treat-
ment of a tumor in the upper third of the trachea. According
to the patient, he had been ill for a month when he first expe-
rienced a lack of air.

Clinical data: The patient’s condition at admission was rel-
atively satisfactory. Clinical manifestations of decompensation
of the functions of vital organs and systems were not noted.

Diagnostics: Laboratory parameters are within accept-
able values. Electrocardiography without acute coronary pa-
thology, conduction, and rhythm disorders.
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At the outpatient stage(August 2020), a bronchoscopy re-
vealed a tumor of the upper third of the trachea, completely
obstructing the tracheal lumen, causing the patient to have
shortness of breath both during physical exertion and at rest.

The chest CT (August 2020) conducted in the National Re-
search Oncology Center (Astana, Kazakhstan) revealed a tu-
mor 2.4x2.3 cm in size, with a leg of 13 mm and a density of

up to 40 U (Figure 1). Next, the patient underwent a video
bronchoscopy under additional oxygenation through a nasal
catheter. Bronchoscopy revealed a volumetric tumor of the
upper third of the trachea, almost completely obstructing its
lumen, dense consistency, and pink surface.

Based on clinical data, anamnesis, and tumor localization,
the patient was diagnosed with a benign tracheal tumor.
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Figure 1 - CT image of the tracheal tumor

Treatment: Endoscopic loop resection with subsequent
morphological verification was administered due to in-
creased shortness of breath at rest. The first stage included
endoscopic intubation with an 8.0 tube. Bronchoscopy of the
upper third of the trachea revealed an oval tumor with exo-
phytic growth, 3.5x2.5 cm in size, occupying almost the en-
tire lumen of the trachea, pink in color, dense in palpation, on
a thick leg. Next, the tumor was removed using a diathermic
loop in the ForceCoag-2 90 Wt mode. The bed was well-main-

tained after coagulation, without signs of wall damage. The
patient was extubated with simultaneous tumor extraction
from the tracheal lumen. Then the patient was re-intubated
under endoscopic control using a bronchoscope and trans-
ferred to the recovery room, where he was extubated after
15 minutes and transferred to the clinical department. The
patient’s anesthetic benefit consisted of deep sedation with
propofol 600 mg, short-term muscle relaxation, and oxygen
support (Figure 2).
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Figure 2 - Images of the tracheal tumor
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Results: In the first hours after the operation, the patient did
not complain of shortness of breath; breathing did not suffer; his
quality of life improved. Morphologically, the removed tumor was
a tracheal schwannoma (Figure 3). The patient was discharged in
satisfactory condition on Day 3 after endoscopic resection.

The presented case is the first successful experience of en-
doscopic removal of a large occlusive primary tumor recorded
in Kazakhstan. Endoscopic neoplasm removal improved the
quality of life immediately after surgery, and the postopera-
tive period was short.

Figure 3 - Photo of the tracheal tumor micro preparation

Timeline:
The timeline of this clinical case is presented in table 1.

Table 1 - Timeline of a clinical case of endoscopic treatment
of a benign tracheal tumor

First visit to a doctor July 2020
August 7, 2020
August 12,2020
August 13,2020
August 14, 2020

August 16, 2020

Tumor detection

Tumor growth over time

Admission to the hospital

Endoscopic treatment

Discharge from the hospital

Discussion: Endoscopic methods develop rapidly
and gradually replace traditional thoracic and abdomi-
nal surgery methods. Endoscopic treatment can be rad-
ical in removing benign and borderline tumors; in ma-
lignant tumors, it can be palliative for recanalizing the
lumen of hollow organs, stenting, and prosthetics. A
wider introduction of endoscopic methods requires a
retrospective study of long-term endoscopic treatment
outcomes, assessing treatment radicality and effective-
ness and the presence and tactics for complications.
Successful endoscopic resection of such large trache-
al tumors requires an experienced team of an endos-
copist and an anesthesiologist. This surgery requires a
rigid bronchoscope and an argon plasma coagulator.
Since this was our first experience removing such a tu-
mor and we did not possess a rigid bronchoscope, we
decided to perform a loop resection of the tumor and
its subsequent extraction from the trachea with simul-
taneous patient extubation.

Conclusion: Given the insidious progression of be-
nign tracheal tumors, their diagnostics remain an intri-
cate task. Despite low differentiation of cases of airway
obstruction, they may turn out to be dangerous due to

almost complete tracheal obstruction, as in the case
described. The tumors can involve several important
paratracheal structures, making resection and recon-
struction more challenging. Extensive damages also
complicate operational planning. The choice between
endobronchial removal or surgical resection still de-
pends on the patient and tumor characteristics and the
experience of the endoscopist and anesthetic team [5].
Small, fully endoluminal tumors with a limited spread
in the tracheobronchial tree and a low risk of recur-
rence, as well as poor candidates for surgery, can ben-
efit from endobronchial removal and avoid the pain of
surgical removal and reconstruction.
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AHJATIIA

TEXHUKAJIBIK MYMKIHAIKTEPI HIEKTEYJII TPAXESHBIH CUPEK KE3JIECETIH
IPI OKKJUIIO3UAJIBIK ICIT'TH DHAOCKOIIUAJIBIK AJIBIII TACTAY

K. Bamuipoexos', A. Faruaxoaposa', A. Yonuxanos'
1«¥NTTbIK FbInbIMK OHKONOTUsNbIK opTanblky XKLIC, ActaHa, KasakctaH Pecnybnmkack

O3exminizi: mpaxes icikmepi KoOiHece MbIHbIC ALY HCONOAPLIHBIK AUMAPIILIKMALL KeOep2iciH Myoblpamvl Meauepee Oetiin CUMIIMoMOap my-
ObipMaiiovl, 6y OUazHO30bIY Keulizyine ceben 601aobl. JleMikne HcoHe co3bliManbl 00CMpYKMuemi okne aypybl Cuakmul 0acka sxcazoaiiapoa naioa
60LYbl MYMKIH JCOMEI, bICKbIPBIK HCOHE eHMi2y CUSKMbl CNEeYUDUKATbIK emec benzinepoiy Kepinyine Oailanblcmsl OUdeHO30bL KelliHee Kaioblpyad
6onaowl. Ilatida bonean benzinep icikmiy mypine dHcoHe OpHANACYbIHA Dallianblcmbl 032epyi MymMKiH. Tpaxesanvly ceeMeHmmix pe3eKyusacuit, IHOOC-
KONUSIbIK IeYeHUe HeMece COVIeNiK mepanusiHbl KOca an2anod, YIKeH OKKIIo3uemi mpaxest icicin emoey mooicipubeci a0ebuemme jxcemkinikmi mypoe
KAMMbLIMaz2an. Onemoix abliblMi o0ebuemmepoe MyHOAll OKKIO3UANLIK mpaxesi iCIKmepiH S9HOOCKONUATBIK, eMOeyOiy Hemece CoyaeniK mepanusHoly
V3aK Mep3imoi nomuoicenepi bap dcapusnanean 3epmmeyiepoiy Camvl wekmeyii JHcone Oy mocene Kocolmuia 3epmmeyoi Kasicem emeoi. byn maxana-
0a mpaxesiull YIKeH OKKIO3UANBIK, iCieiH S9HOOCKONUANBIK bl MACMAYOblY, Al2auiKbl MIpKen2er Jcaz0aiibl CURAMMmanaat.

3epmmeydin maKcamol — 3HOOCKONUSIIBIK, HCAOOBIKMbIH MUHUMALObL JHCUBIHMbI2bIH NAUOALAHY Ke3iHOe IHOOCKONUSLIbIK eMOeYOiH MyMKIHOI2I
MeH muimoiniein kepcemy.

AQoicmepi: Byi makaniaoa mpaxesHoll YaKeH OKKIHO3USLIBIK ICI2iH COmmi MUHUMAIObL UHBA3USMI SHOOCKONUSIILIK eMOeY Hcaz0alibl KelmipiiceH.

Homuoicenepi: 2100cKOnUANbIK YuKIOIK pe3ekylis Homudicecinoe mpaxesnully TOMEHIH MOabl2blMEH Jcadbamuli mpaxesmvly yiken oomypa-
MopIbIK iciei 6ip OIOKNEH HCOUbLIObL.

Kopbimuinowl: ycoinbliean KIUHUKATIK HCA20All MbIHBIUMBIKIMA HCOHE HCAMMbl2y Ke3iHoe enmicy0i myovlpean cupex Ke30ecemin OKKA3Us-
JLIK mpaxest icizin commi IHOOCKONUANBIK dlblN Macmay moxcipubecin cunammaiiovt. Kazaxcmanoa aneaut pem ¥ammolK eblLibIMU OHKOIOSUSIbIK,
opmanvlk dazacvinoa 0i3 mpaxes icizin d#coio OoubiHwa Oipecell MUHUUHBAZUBMI ONePaAyUs HcACAObIK, Al OACKA KIUHUKANAPOA Pe3eKyUsHbIH
MOPAKOMOMUSANIBIK, XUPYPSUANBLK, DOICMEPT Y CIHbLIOYL.

Tyiiinoi cezoep: mpaxes iciei, mpaxesnviy Oimenyi, SHOOCKONUANBIK, eMOeY, OKKNIO3UANbIK, ICIK, W8AHHOMA.

AHHOTALIUS

SHJIOCKOIMMYECKOE YJIAJEHUE PEJKOM KPYITHON OKKJIFO3MOHHOM OITYXOJIN
TPAXEW C OTPAHUYEHHBIMU TEXHUYECKHUMHA BO3MOXKHOCTSAMHA

K. Bamuipéexos', A. Ianuaxéaposa', A.Yanuxanog'
TOO «HauvoHanbHbIit HayuHbii OHkonorudeckuii LieHtpy, Actana, Pecnybnuka KasaxcTan

Axmyansnocms: Onyxonu mpaxeu 4acmo He 8bl3bl8alON CUMNIMOMOS 00 MeX Nop, NOKA OHU He 8bIPACYM 00 PAZMEPOS, 8bI3bIBAIOWUX ZHAUU-
MenbHYI0 00CMPYKYUIO ObIXAMENLHBIX NYMEll, Mo A6IAeMCs NPUHUHOU 3A0epIICKU 8 NOCmanoske ouaznosa. [luaznocmuka makoice mModicen Oblms
Omcpouena us-3a nposiGleHUs. HeCnNeYUGUUeckKUx CUMIMOMO8, MAKUX KAK Kaulenn, ceucmsujee ObIxanue u 00bIuKd, KOmopble MO2Ym 803HUKANb
npU MAKUX COCMOAHUAX, KAK ACMMA U XPOHUYeckas oocmpykmuenas 6onesns neekux. Iloasnsaiowuecs cumMnmombl MO2ym 6apbupoeams 6 3a6u-
cumocmu om muna u rokaauzayuu onyxonu. Onvlim 6 OMHOWEeHUU JedeHus KPYRHOU OKKIIO3UOHHOU ONYXOIU Mpaxeu, 8KII0UAsL Ce2MeHMAPHYIO
pesexyuio mpaxeu, SHOOCKONUHECKoe Neverue Uil Iy4esylo mepanuio, HeOOCmamouHo oceewen 8 iumepamype. B mupoegoil nayunou numepamype
KOIUYECMB0 ONYONUKOBAHHBIX UCCIEO08AHULL C OMOATEHHBIMU PE3YTbMAMAMU IHOOCKONUECKO20 JIeHeHUs WU JIy4eBOt Mepanuu maKux OKK03u-
OMHbBIX ONYXOJIel mpaxeu 02panuyero, u dma npobaema mpebyem oanvHeuue2o uzyienus. B smoi cmamve onucvleaemcs nepebvlii 3apecucmpupo-
BAHMBILL CTLYUAL IHOOCKONUYECKO20 YOaLeHUs: 00NbUOL OKKIIOZUOHHOL ONYXOU MPaxeu.

Leny uccnedosanus — nokazams 603MONUCHOCMb U IPHEKMUBHOCTL IHOOCKONUHECKO20 JedeHUst NPU UCNONb308AHUL MUNUMATBLHO20 HADOPpA
IHOOCKONUYECKO20 000PYOOBAHUSL.

Memoowi: B oannoii cmamve npedcmasien Ciyuail yCRewHo20 MalouHBA3UBHO20 IHOOCKONULECKO20 JledeHUsi KPYNHOU OKKIIO3UOHHOU ONY-
Xonu mpaxeu.

Pesynomamor: B pesyiomame 3HOOCKONUYECKOU Nemaegoll pe3eKyuu 0OHUM OJOKOM yOaieHa KPYNHAs oOmypupyowas onyxois mpaxeu,
NPAKMUECKU NOTHOCMbIO NEPEKPLIBABUUAS NPOCEENT MPAXEU.

3aknwuenue: Ilpedcmasnennviil KIUHUYECKUL CTyYall ONUCHIBAEN ONbIM YCHEWHO20 IHOOCKONUYECK020 YOaieHUus peOKOU OKKIHO3UOHHOU
ONnyxXoau mpaxeu, KOmMopas 8bl3bl8and 0ObIUKY 6 NOKOe U npu Gusuyeckoil naepyske. Bnepsvie 6 Kazaxcmane na 6ase Hayuonanwsno2o nayunozo
OHKONIO2UUECKO20 YeHmPa HaMu ObLId NPO6eOeHd YHUKATbHAA MATOUHBAUBHAS ONEPAYUsL NO YOANEHUIO ONYXOIU Mpaxeu, 8 mo 6pems Kax 6 Opyeux
KAUHUKAX NPeONIacanuch MopakomomMuyecKue Xupypeuieckue Memoobvl pe3ekyuu.

Knirouegwie cnosa: onyxons mpaxeu, obcmpykyus mpaxeu, 3H0OCKOnUYecKoe aedenue, OKKI03UOHHAsS, ONYXOJlb, WEAHHOMA.
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