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ABSTRACT

Relevance: Surgical treatment for lung cancer is the primary radical approach in antitumor therapy, utilized as a standalone
method and as part of a combined strategy. Radical surgical intervention typically involves anatomical lung resection accompanied by
lymph node dissection. Modern oncological surgery increasingly emphasizes organ- and function-preserving procedures that maintain
oncological efficacy. Video-assisted thoracoscopic surgery (VATS) presents an alternative to traditional open methods, although it
is technically more challenging and generally more expensive. Nonetheless, its advantages — such as reduced postoperative pain,
shorter duration of pleural drainage, better preservation of lung function, decreased length of hospital stay, and quicker return to
normal activities—continue to motivate the surgical community to adopt minimally invasive techniques. This report highlights the first

observation of a VATS lobectomy with bronchoplasty.

The study aimed to demonstrate the feasibility of minimally invasive bronchoplastic lobectomy as an alternative to pneumonectomy

and traditional thoracotomy lobectomy with bronchoplasty.

Methods: This paper details a case of video-assisted thoracoscopic surgery performed on a patient with non-small cell lung cancer
(NSCLC), along with the technical specifics of the surgical procedure.
Results: The article presents short-term outcomes of the VATS bronchoplastic lobectomy, showcasing the effectiveness of this

surgical approach.

Conclusion: For the first time in Kazakhstan, we successfully performed a thoracoscopic bronchoplastic lobectomy. Based on
our experience and insights from international colleagues, we believe this intervention is safe and effective for patients with centrally

located lung tumors.

Keywords: Video-assisted thoracoscopic surgery (VATS), bronchoplasty, non-small cell lung cancer (NSCLC), sleeve resection,

lobectomy.

Introduction: Improvement of organ-preserving oper-
ations is currently one of the priorities of modern oncosu-
rgery. Cancer treatment relies on the functional and onco-
logical adequacy of such operations. In the case of central
lung tumors, reconstructive plastic surgery is the only
life-saving alternative to pneumonectomy. Bronchoplasty
was first performed in 1947 to remove a benign tumor [1,
2]. Later, in 1959, the first bronchoplastic surgery was per-
formed to remove a bronchial carcinoma [1, 3]. In 2002, L.
Santambrogio et al. performed the world’s first thoraco-
scopic bronchoplastic lobectomy [4, 5].

With the development and implementation of min-
imally invasive techniques worldwide, the number of ar-
ticles on thoracoscopic bronchoplastic surgeries was
growing [6,7]. Experience in performing such operations,
modern tools and equipment, and the development of an-
esthesia are the main reasons for expanding indications
for the most complex procedures with VATS appliances [8,
1]. The possibility of using lobectomy with bronchoplas-
ty and angioplasty as an alternative to pneumonectomy
makes it admissible to perform these operations with ac-
ceptable immediate and long-term outcomes, non-inferi-
or to those after pneumonectomy [9].

The study aimed to demonstrate the feasibility of min-
imally invasive bronchoplastic lobectomy as an alternative
to pneumonectomy and traditional thoracotomy lobecto-
my with bronchoplasty.

Methods: This paper details a case of video-assisted
thoracoscopic surgery performed on a patient with non-
small cell lung cancer (NSCLC), along with the technical
specifics of the surgical procedure.

Patient information: Patient S, 68 years old. On
07/30/2024, he applied to the Kazakh Research Institute of
Oncology and Radiology (KazIOR), complaining of shortness
of breath in slight physical activity, general weakness, and
periodic heart pain. From the anamnesis: The patient’s con-
dition worsened in June 2024, so he visited a pulmonologist
who prescribed CT (computed tomography). Due to moder-
ately severe COPD of category B, the patient is subject to reg-
ular medical check-ups by a pulmonologist. The patient re-
ceives regular treatment. A cardiologist who consulted the
patient diagnosed CHD (coronary heart disease), effort angi-
na, FC 2, and arterial hypertension stage 1, risk level 4.

Clinical findings: The general condition of the patient was
relatively satisfactory. ECOG scale was - 0-1 points. The Kar-
nofsky scale was - 90-80 points. The CCl index was 5 points.

Diagnostics: Prior to referring to KazlOR, the patient
was examined at the cancer care dispensary of the resi-
dence place.

Computed tomography (CT) of the chest organs from
07/03/2024 Conclusion: Formation of the upper lobe of the
right lung with involvement of the upper left bronchus
and development of lymphogenic carcinomatosis right-
ward? Pulmonary emphysema.
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The district oncology dispensary oncologist consulted
the patient on 07/10/2024 and recommended additional
examination.

Fiberoptic bronchoscopy as of 07/17/2024: C-r of the up-
per lobe bronchus rightward.

Biopsy. Histology report as of 07/29/2024: Non-small
cell lung carcinoma, G2. The contrast-enhanced CT
scan of the chest organs as of 07/17/2024. Formation
of the upper lobe of the right lung with involvement of
the upper left bronchus and development of lympho-
genic carcinomatosis rightward? Pulmonary emphyse-
ma. The contrast-enhanced CT scan of the abdominal
organs as of 07/17/2024: Single liver cyst. Right kidney
concretion.

The contrast-enhanced CT scan of the brain as of
07/17/2024: Microangiopathy. No formations have been de-
tected. The ultrasound scan of the peripheral lymph nodes
as of 07/17/2024: A single lymph node of the supraclavicular
region rightward (reactive changes?). Age-related changes
in the axillary lymph nodes. EGDS as of 07/17/2024: gastro-
duodenitis, inactive. Spirography as of 07/26/2024: Moder-
ate to severe obstruction.

The KazIOR interdisciplinary team prescribed neo-
adjuvant polychemotherapy according to the cisplatin
75 mg/m? + docetaxel 75 mg/m? scheme. The patient un-
derwent follow-up control examinations after 2 courses of
neoadjuvant polychemotherapy.

The contrast-enhanced CT scan of the chest organs as
of 09/16/2024. Conclusion: CT image of the condition af-
ter PCT regarding the central Cr of the upper lobe of the
right lung. Pulmonary emphysema (Figure 1). According to
a video bronchoscopy from 10/01/2024: On examination,
the segmental bronchi of the upper lobe of the right lung
B1,2 were obturated by an exophytic formation, irregular
shape, the surface was uneven and looked loose. The infil-
trative component of the formation along the lateral wall
was spread to the upper lobe bronchus with a wide tran-
sition to its mouth. The interlobular spur was without fea-
tures. The middle lobe and lower lobe bronchi were intact.
The content of the bronchi was mucous in small amounts
(Figure 2). A comprehensive examination with an assess-
ment of the tumor spread and functional operability did
not reveal any contraindications. Physical status according
to ASA Il. Ryabov IIB anesthetic risk.

<

Figure 1 - Computed tomography of patient S., 68 years old. Formation of the root of the upper lobe of the right lung
with infiltrative narrowing of the lumen. Signs of pulmonary emphysema

Treatment: The patient was admitted to the hospital
for surgery on a scheduled basis. On 10/03/2024, the pa-
tient underwent surgery in the scope of VATS rightward,
upper lobectomy of the lung with circular resection of the
main and intermediate bronchi, bronchial anastomosis,
and lymph node dissection. The surgical intervention was
performed under combined anesthesia with separate in-
tubation of the bronchi and single-lung ventilation. In the
5% intercostal space, a mini-access of 4-5 cm was made; in
the 7t intercostal space along the posterior axillary line, a
10 mm thoracic portal for a video camera was installed. Af-
ter revision and determination of the absence of signs of
metastases, mobilization of bronchial and vascular struc-
tures was carried out with parallel systematic lymph node
dissection, and interlobular fissures were dissociated. Af-
ter suturing and crossing all vascular structures of the root

of the upper lobe of the right lung, the mobilized inter-
mediate and right main bronchi were circularly crossed,
and the upper lobectomy was performed (Figure 3). The
macro preparation is indicated in the snapshot (Figure 4).
Subsequently, the bronchial resection margin has been
referred for further express histology examination. Af-
ter confirmation of RO resection, an anastomosis was per-
formed between the right main and intermediate bronchi
with a blanket suture of a 4/0 monofilament thread (Fig-
ure 5a, 5b). After completion of the bronchial anastomo-
sis, a water test for sufficiency and a control bronchosco-
py were performed (Figure 5c). The draining was carried
out through the thoracic portal in the 7" intercostal space
along the posterior axillary line to the pleural cavity cupu-
la with one drain. The operation took 390 minutes; the in-
traoperative blood loss was about 30-40 ml.
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Figure 2 - Preoperative video bronchoscopy of patient S., 68 years
old. The arrows indicate ULB (upper lobar bronchus), IB (intermedi-
ate bronchus), RMB (right main bronchus)

Figure 3 - Stage of circular bronchial crossing. The arrows indicate RMB
(right main bronchus), ULRL (upper lobe of the right lung)

Figure 4 — Macropreparation of the upper lobe
of the right lung
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Figure 5 - Stages of applying a circular intrabronchial anastomosis
Notes: a — anastomosis between the intermediate and right main bronchi with a blanket suture of a 4/0 monofilament thread; b - completed
anastomosis; ¢ — bronchoscopic image after surgery

Results: The postoperative period proceeded without
complications, and the draining lasted 6 days due to exu-
dation. The bronchoscopic control examination was con-
ducted on Day 7 after surgery (Figure 6). The patient was
discharged on Day 10 after surgery. Scheduled histology

reported a basaloid variant of squamous cell carcinoma of
the lung upper lobe, 2.5 cm in the largest dimension, with
invasion into the adjacent peribranchial lymph node. The
bronchus resection margin was outside the tumor. No me-
tastases were found in 21 removed lymph nodes.

Figure 6 - Bronchoscopic image on Day 7 after surgery. The arrow indicates
the anastomosis zone

The timeline of the clinical case described above is presented in Table 1.
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Table 1 - The clinical case timeline of VATS surgery of the bronchoplastic lung lobectomy.
Stages of examinations, treatment Timeline
Laboratory and instrumental examinations at the primary level July 2024
KazIOR Interdisciplinary Team 08/12/2024
1* course of neoadjuvant polychemotherapy 08/13/2024
2™ course of neoadjuvant polychemotherapy 09/03/2024
Surgical treatment 10/03/2024
Patient discharge 10/13/2024

Discussion: From the technical point of view, the per-
formance of minimally invasive bronchoplastic surgeries is
undoubtedly a challenging surgical intervention. Patients
planned for this volume of surgery require careful selec-
tion. In addition to the technical special aspects of the op-
eration, the medical facility has to be supplied with all nec-
essary equipment, and the medical personnel should be
ready for the peculiarities of the surgical intervention. It is
especially known that patients with concomitant pathol-
ogies such as COPD, diabetes mellitus, diseases requir-
ing treatment with steroid drugs, etc., have a higher risk
of bronchial anastomosis failure [10]. However, despite the
presence of COPD in the observed patient S., it did not
cause problems with the anastomosis.

Conclusion: Bronchoplastic surgery has proven highly
efficient and safe in treating patients with centrally located
lung tumors. It preserves a significant volume of lung tissue
and ensures positive functional and oncological outcomes.
The successful outcomes of these interventions confirm
them as an important component of modern surgical inter-
ventions for lung cancer. The experience gained, and the
introduction of advanced technologies minimize the risks
of complications and improve patients’ quality of life.
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AHJATITA

VATS BPOHXOIIJIACTUKAJIBIK JIOBKTOMUSAHBI ) KYPT'I3YAIH AJIFAIIIKBI TOKIPUBECI
A.M. Eneycizos', B.0. Hmanéexos', P.E. Kaovipoaesa', b.b. Anuesa', M.M. Hypéoaes'

1«Ka3ak OHKOMorust XeHe pasmonorus FelnbiMU-3epTTey MHCTUTYTh» AK, AnMatel, KasakcTan Pecny6nukacs;

O3exminizi: okneniy Kamepi iciein Xupypausivlk emoey mayeiciz Hyckaod 0a, keweHoi dcone apanac emoeyoe 0e icikke Kapcvl mepantisi-
HbIH Hez2i32l paoukanowvl 90ici 60.16in mabwuliadwvl. Paouxaniovl xupypusivik emoey 0e2eHimiz IUMPOoOUccekyusimer Koca OKNeHiy AaHamoMusLiblK
pesexyusicol bonvin mabdwinadvl. Kazipei 3amanabl OHKOXUPYpusi OHKOIOSUANBIK PAOUKAIUIMOI KAOA2ANAYMEH A23ANbL - JICOHE PYHKYUOHAT-
ObLIBIKMbL CAKMAUMbIH ONepayusiapobl OpblHOay2a ymmoliyod. Buoeoaccucmupnenzen mopakockonusiavik xupypeus (VATS) awvix 0ocmypii
adicmepze banama 6onvin MabwvlIaAobl, OIpaK MEXHUKANIK HCASIHAH KUBIHBIDAK HCOHE MAMeEPUanIoblk HCa2blHaAH WbleblHObLIAY. [leceHMeH,
Keneci apmulKublIblKmapad ue: onepayusoan Keuinei ayblpColHyobl a3aimy, niespansl OpeHalcoay yYaKplmvli KblCKApmy, oKne QyHKyuscoii
JACAKCHIPAK, CaKmay, Cmayuonapoad as 60y, coHoal-ax HayKacmoly o0emmezi oMip opekemmepine mesipex Opanybl, Xupypuslivlk Kayblmoac-
MbIKMbl MUHUUHBA3USMI d0icmepdi Kondanyza kebipek cendipyoe. biz VATS mocinrimen 6poHxoniacmuransix 1009Kmomus OnepayusiColibly
an2auKbl 6aKbLIAYbIH 6epeMmis.

3epmmeydin maKcamol — NHeGMOHIKMOMUS2A JCOHE OPOHXONIACMUKAMEH QOCMYPIIl MOPAKOMOMUATBIK 100IKmMoMusiza baiama peminoe
MUHUUHBA3USMT OPOHXONIACIMUKANBLK T0OIKMOMUSL JHCACAY MYMKIHOI2iH Kopcemy.

AQoicmepi: by ncymvicma exneniy ycax scacyuanst emec kamepii iciei (OY)KEKI) 6ap naykacmul 6etinemopakocKonusiivlk Xupypeusiivlk
emoey dcazoativl JcoHe ONepayusIHblY MeXHUKANbIK epeKulenikmepi CUunammanaH.

Homuocenepi: maxanaoa VATS 6ponxonnacmukansis 1009KmoMUsCIHbIY €H ACAKbIH HOMUICENEPl KeAmIpiieeH, XUpypeusivlk apaiacy-
ObIH 0Cbl DOICIHIK MUIMOINiel KOPCemineeH.

Kopvimuinowt: xasipei yaxeimma 6i3 Kazaxcmanoa aneaw pem mopaxkockonusiiblk, 6pOHXONIACMUKANBIK T00IKMOMUSL ONEPAYUACHIH JCa-
caovik. O3 mocipubemizoi xHcone uiemendix apinmecmepimizoiy moxcipubecin oine omvipvin, 6i3 MyHOAl apanacyosvl OpmMaisbl okne icikmepi
b6ap Haykacmap yulin JcemKiiikmi Kayincis scone muimoi o0ic 0en canail anamoi3.

Tyuinoi co3oep: VATS, 6ponxonaiacmuxa, O¥)KEK]I, sleeve pesexyuscel, 1063kmomus.
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AHHOTALNUS

IEPBBIN OIIBIT IMPOBEJEHUSA VATS BPOHXOIIJIACTUYECKOM JIOBAKTOMHUHU
A.M. Eneycusoé', b.0. Hmanoexos', P.E. Kaovipoaesa', b.B. Anuesa', M.M. Hypoaes'

'AO «Kasaxckuit HayyHo-CCTIeOBATENbCKMIA MHCTATYT OHKONOTAM 1 paguonorny, Anvatsl, Pecnybnmka Kasaxcrax

Axkmyanvnocme: Xupypeuueckoe nevenue paKa n1é2K020 A6aAemcs OCHOGHLIM PAOUKATbHBIM MeMOOOM NPOMUBOONYXONEEOU Mepanuu,
KaK 8 camMoCmosmenvHOM eapuaume, max U 6 KOMNJIEKCHOM U KOMOUHUPOBAHHOM NeyeHuu. PaoukanvbHelm Xupypeuveckum neveHuem
onpeoensiemcsi aHamomMuieckas pezekyus nezkoeo ¢ aumpoouccexyueii. Cogpemennas onKoxupypeus 6cé 6onee CmpemMumcs K 6bINOIHEHUIO
opeano- u GYHKYUOHATLHO COXPAHAIOWUX ONePayUll, NPU SMOM C CONOCTNABUMBIM OHKOL02UYECKUM PAOUKAIUIMOM. Budeoaccucmuposannas
mopaxockonuueckas xupypeusi (VATS) — anemepnamusa omxpblmolm mpaouyuoOHHsIM Memoodm, HO CIOJICHee MEeXHUYECKU U MaAmepualbHo
sampamnee. OOnaKo umes maxue npeumMyujecmed Kax: yMeHbvlueHue NOCIeonepayuonnou 0oau, coKpaujeHue 8pemeHu NIepaIbHO20
OpeHuposansl, 1yvuiee Coxpanenue 1e2o4Hol QYyHKyul, meHvlee npebbleanue 6 cmayuonape, a makdice Ooiee YCKOpeHHOe 8036pawyeHue
00161020 K 00bINHOU €20 desimenbHOCmU, 8CE Oonee YOeucoaiom Xupypeuieckoe coooujecmeo Kk npuMeHeHur0 MUHUUHBA3UGHBIX MEMOOUK.
Hamu npusooumcs nepsoe Habnwoenue onepayuu VATS 1063xkmomuu ¢ 6pOHXONIACMUKOLL.

Lleny uccnedosanus — npooemMoOHCMPUPOBATbL BO3MONMCHOCL NPOGEOSHUs MUHUUHBAZUSHOL OPOHXONAACTNUYECKOU T100IKMOMUU KAK
anbmepHamugy nNHeBMOHIKMOMUU U MPAOUYUOHHOU MOPAKOMOMHOU T0OIKMOMUY ¢ OPOHXONIACMUKOU.

Memooui: B 0annoii pabome onucan ciyuaii 6U0eomopakoCKONU4ecko20 Xupypeuiecko2o nevenus nayueHma ¢ HemeakoKIemoyHbiM paKkom
nezkoeo (HMPJI) u mexnuueckumu 0coOeHHOCMAMU NPOBEOEHUs ONepayul.

Pesynomamur: B cmamve npusedenvt onudicaviuiue pesyivmamot VATS 6ponxoniacmuueckoii 1069Kmomuu, noka3ana d¢hgexmusnocms
OaHHO020 MemoOa XUpypauiecko20 6Meulamenbensa.

3axniouenue: na nacmoswuili Momenm Hamu énepgvie 6 Kazaxcmane camocmosmenbHo npogedeHa MOopaAKOCKONuuecKkds OpoHxo-
naacmuyeckas 1063xkmomus. Mmes coOcmeennblil Onblm U 3Has ONbLN 3aPYOENCHBIX KONIe2, MONCEM CHUMANb MAKOU U0 6MeUaAmenbecmed
00CmMamo4no 6e30nachHbiM U dPDEKMUSHBIM 015 OOILHBIX ¢ YEHMPATLHLIMU ONYXOIAMU NESKUX.

Knrueswie cnosa: VATS, 6pouxonnacmuxa, HMPJI, sleeve pezexyus, 1065Kmomusi.
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