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ABSTRACT

Relevance: Several studies have shown that non-intubated surgical interventions, especially, have proven themselves well in pa-
tients with low reserve of the cardiovascular and respiratory systems, as well as in the diagnosis of interstitial lung diseases.

The study aimed to describe the experience of introducing into clinical practice surgical interventions without intubation on spon-
taneous breathing for malignant neoplasms of the lungs and mediastinal organs.

Methods: two clinical cases are described of the main points of the anesthesia and technical features of surgical intervention.

Results: A surgery in two patients with peripheral lung cancer was performed. In the first case, the operation included NI-VATS on
the right and the resection of the upper (S2) and lower lobe (S6, S9); in the second case — NI-VATS on the right, lower lobectomy, and
lymph node dissection. Based on the results of histological examination, both patients were diagnosed with NSCLC in the initial stages.
Postoperative chemoradiotherapy is not indicated. The patients were registered at the dispensary in clinical group II1.

Conclusion: As the literature data and our preliminary results of NI-VATS show, surgical interventions in the surgical treatment
of lung cancer have places to be and should be widely introduced into clinical practice in oncothoracic departments of the Republic of

Kazakhstan.

Keywords: lung cancer, non-intubated video-assisted thoracoscopic surgery (NI-VATS), video-assisted thoracoscopic surgery
(VATS), video-assisted lung resection, non-intubated thoracoscopic lobectomy, non-intubated thoracic surgery.

Introduction: The first experience of surgical in-
terventions without tracheal intubation was presented in
1865 by Francis Richard Cruise, who used a cystoscope de-
veloped by Maximilian Nitze for thoracoscopy in a patient
with pleural empyema [1, 2]. At the end of the XX centu-
ry, thoracoscopic surgery entered clinical practice and be-
came widespread due to the development of anesthesi-
ology. Video-assisted thoracoscopic surgery (VATS) under
general anesthesia (GA) with separate ventilation of the
lungs have become a standard surgical intervention in on-
cothoracic surgery [3, 4]. It should be noted that tracheal
intubation, especially with a double-lumen tube and pos-
itive-pressure pulmonary ventilation, leads to complica-
tions such as mechanical injuries of the respiratory tract
and pulmonary barotrauma. These complications lead to
severe long-term damage to the respiratory tract, lung pa-
renchyma, and increased patient rehabilitation. Using a
technique with spontaneous breathing reduces compli-
cations associated with tracheal intubation [5, 6]. Over the
past 10 years, there has been a clear trend of increasing the
number of clinics introducing the technique of non-intu-
bated video-assisted thoracoscopic surgery (NI-VATS) for

lobular, segmental, atypical lung resections and diagnos-
tic surgical interventions [7, 8].

Literature analysis shows that in Europe, 62 of 105 tho-
racic surgeons (59%) among the members of the Europe-
an Society of Thoracic Surgeons (ESTS) and 42% of thorac-
ic surgeons of the German Society for Thoracic Surgery
(Deutsche Gesellschaft fiir Thorax [DGT]) reported perform-
ing NI-VATS in patients with lung pathology. In particular,
non-intubated surgical interventions have proven well in
patients with low cardiovascular and respiratory systems
reserve and in diagnosing interstitial lung diseases [9, 10].
NI-VATS are indicated for patients with COPD and low pul-
monary reserve, where general anesthesia with intubation
has high risks and is associated with complications [11].

NI-VATS can be performed for various chest pathol-
ogies, from the elimination of pneumothorax, empyema
treatment, diagnosis of pleurisy, marginal, atypical resec-
tions to anatomical segmentectomies and lobar resections
with lymph dissection in lung cancer [12, 13].

According to the literature data, the advantages of NI-
VATS include less postoperative trauma, early activation of
the patient, early recovery of oral nutrition [14], reduction
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of postoperative pain, reduction of cardiovascular and res-
piratory events, reduction of the duration of hospital stay
of patients without increasing the duration of surgery [15,
16] absence of a precursor to the development of ventila-
tor-associated pneumonia, reduction of systemic postop-
erative inflammation, better restoration of cell-mediated
and humoral immune functions [17].

The study aimed to describe the experience of intro-
ducing into clinical practice surgical interventions without
intubation on spontaneous breathing for malignant neo-
plasms of the lungs and mediastinal organs.

Materials and Methods: This article describes clinical
cases of the introduction of NI-VATS for malignant lung tu-
mors. The main technical aspects of the procedure [7, 18]
are adapted in the settings of the Almaty Regional Multi-
disciplinary Clinic.

Clinical cases are described below.

Clinical Case No. 1.

Patient information: Patient T., 67 years old. A period-
ic health examination at the local polyclinic revealed mass-

es in the right lung. The patient was referred to ARMC for
consultation. At the prehospital stage in a polyclinic set-
ting, the patient was further examined and preliminarily
diagnosed with peripheral cancer of the upper lobe of the
right lung. He was hospitalized in the surgical department
for surgical treatment. Specialized specialists consulted
him, and no concomitant pathology was detected.

Clinical data: Upon admission, Karnofsky's perfor-
mance status of the patient was 85%. No clinical signs in
vital organs and systems were observed.

Diagnostics: The contrast-enhanced thoracic com-
puted tomography revealed a cloud-shaped shadow with
fuzzy lobular margins and a sign of reaction (retraction) of
the interlobular pleura, of medium intensity, 1.0 x1.1 x 0.8
cm in size, in the second segment of the upper lobe of the
right lung. The lower lobe in the sixth and ninth segments
had subpleural spherical formations with clear margins of
average intensity, with a diameter of 0.5 and 0.7 cm, re-
spectively. The intrathoracic lymph nodes are intact (Fig-
ure 1, A-D).

D

Figure 1 - Thoracic computed tomography of patientT., 67 years old: A, B - cloud-shaped shadow (S2)
of the upper lobe of the right lung with visceral pleura reaction; C - cloud-shaped shadow (S2) of the upper
lobe of the right lung with visceral pleura reaction (periapical X-ray); D — globular mass (S9) of the lower
lobes of the right lung

Treatment: Surgical intervention was performed as
planned. Anesthetic support was provided.

Initial hemodynamics: BP 135/82 mmHg; HR 82 per
minute; RR 17 per minute; SO, 93%

Preoperative preparation of the patient:

1) A central venous catheter was installed.

2) Antibiotic prophylaxis was given 30 minutes before
the skin incision.

3) To prevent the cough reflex, lidocaine solution for in-
halation was given.

4) Volemic preload: sterofundin solution.

5) In the patient’s sitting position, catheterization of
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the epidural space at the level of Th5-Th6 was performed.
The clinical picture of the sympathetic block in the form
of paresthesia at the level of Th2-Th8 with a moderate de-
crease in BP to 125/75 mmHg was achieved. There was no
disorder or inhibition of vital organ function with sensory
blockade (no pain and tactile sensitivity).

6) For sedation, Dexdor solution was intravenously ad-
ministered using a dispenser. RASS score is 0 to -1.

7) Additionally, in order to enhance analgesia during
skin incision, mobilization of the pulmonary ligament, and
mediastinotomy, fentanyl solution was administered.

Continuous intraoperative monitoring of vital organ
functions (ECG, pulse oximetry, BP) on spontaneous respi-

ration with the supply of moistened oxygen through a na-
sal cannula.

Surgery: NI-VATS on the right; marginal resection of up-
per (52) and lower (S6, S9) lobes with lymph dissection.

The patient’s position is lying on the left side. Un-
der local anesthesia with lidocaine solution, a 6-cm-
long incision was made at the fifth intercostal space
along the midaxillary line. The “surgysleeve” retrac-
tor was placed. An additional second port for the vid-
eo camera was placed in two intercostal spaces below.
During the revision of the pleural cavity, a tumor node
in the second segment of the upper lobe was report-
ed (Figure 2).

Figure 2 - Intraoperative view of the tumor of the upper (S2) lobe
with a sign of visceral pleura retraction

Marginal resection of masses in S2, S6, and S9 was per-
formed using crosslinking devices. Further inspection found
no macroscopically altered lymph nodes. Lymphodissection
of the bifurcation and paratracheal regions, lung root, and pul-
monary ligament area was performed. Intraoperative blood
loss was 30 mL. The surgery lasted for 2 hours 05 minutes.

The early postoperative period proceeded smoothly;
the patient was activated 1 hour after transfer to the in-
tensive care unit. Having stable hemodynamic and lab-
oratory parameters, he was transferred to the special-
ized department 16 hours after the end of the surgery.

Results: Chest X-ray conclusion: shadow of the drain-
age tube in the pleural cavity; lung straightened; no hy-
poventilation zones and atelectasis. Sines are free.

The drainage tube was removed on the third day. On
the fourth day, the patient was discharged with recom-
mendations.

Histological conclusion: adenocarcinoma G-2 of micro-
papillary type with moderate lymphocytic infiltration. No
tumor cells in the removed lymph nodes.

Final diagnosis: peripheral cancer of the right lung’s
upper (52) lobe TTONOMO St-1A2.

Clinical case No. 2.

Patient information: Female patient Zh., 59 years old.
Fluorography at the periodic health examination at the lo-
cal polyclinic revealed a shadow in the lower lobe of the
right lung. The patient was referred to ARMC for consulta-
tion. In a polyclinic setting, the patient was further exam-
ined and preliminarily diagnosed with peripheral cancer
of the upper lobe of the right lung. Specialized specialists
consulted her, and no concomitant pathology was detect-
ed. She was hospitalized in the surgical department for
surgical treatment.

Clinical data: Upon admission, Karnofsky's perfor-
mance status of the patient was 85%. No clinical signs in
vital organs and systems were observed.

Diagnostics: The contrast-enhanced thoracic com-
puted tomography revealed a medium-intensity shadow
with fuzzy lobular margins in the tenth segment of the
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lower lobe of the right lung, not associated with a viscer-
al pleura, 1.5x2.5x1.2 cm in size, with a bronchovascular

path to the root. The intrathoracic lymph nodes are in-
tact (Figure 3).

Figure 3 - Thoracic computed tomography of patient Zh., 59 years old: Peripheral cancer of the lower (S10) lobe of the right lung

Treatment: Surgical intervention was performed as
planned. Anesthetic support was provided.

Initial hemodynamics: BP 130/75 mmHg; HR 75 per
minute; RR 17 per minute; SO, 94%

Preoperative preparation of the patient.

1) A central venous catheter was installed.

2) Antibiotic prophylaxis was given 30 minutes be-
fore the skin incision.

3) To prevent the cough reflex, lidocaine solution for
inhalation was given.

4) Volemic preload: sterofundin solution.

5) In the patient’s sitting position, catheterization of
the epidural space at the level of Th6-Th7 was performed.
The clinical picture of the sympathetic block in the form
of paresthesia at the level of Th2-Th9 with a moderate de-
crease in BP to 110/65 mmHg was achieved. There was no
disorder or inhibition of vital organ function with senso-
ry blockade (no pain and tactile sensitivity).

6) A Dexdor solution was intravenously administered
using a dispenser for sedation. RASS score is -1 - -2.

7) Additionally, in order to enhance analgesia during
skin incision, mobilization of the pulmonary ligament,
and mediastinotomy, a Fentanyl solution was adminis-
tered.

Continuous monitoring of vital organ functions (ECG,
pulse oximetry, BP) on spontaneous respiration with the
supply of moistened oxygen through a nasal cannula.

Surgery: NI-VATS on the right; lower lobectomy;
lymph dissection.

The patient’s position is lying on the left side. Un-
der local anesthesia with lidocaine solution, a 5 cm-
long incision was made at the 5th intercostal space
along the midaxillary line. The “surgysleeve” retractor
was placed. Similarly, a second “surgysleeve” retractor
was placed in the 7th intercostal space along the mid-
axillary line (Figure 4).

Figure 4 - General view of the port’s location

Intraoperatively. Tumor in the lower (S10) lobe. A
blockade of the diaphragmatic and vagus nerve was
performed with a ropivacaine solution. The lower pul-
monary ligament was mobilized. The interlobular fur-

row was divided. The basal artery was sequentially mo-
bilized, and A6 was stitched with the device. The inferior
pulmonary vein is isolated and stitched with the device.
The lower lobe bronchus was mobilized, stitched with
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a device, and crossed. The lobe was removed. Lympho-
dissection of the bifurcation and paratracheal regions,
lung root, and pulmonary ligament area was performed.
Drainage of the pleural cavity was carried out through

the lower thoracoport; a drainage tube was placed from
the diaphragm to the dome of the pleural cavity (Fig-
ure 5). Intraoperative blood loss was 70 mL. The surgery
lasted for 2 hours 35 minutes.

Figure 5 - Final view of the postoperative wound

The early postoperative period proceeded smoothly;
the patient was activated 1.5 hours after transfer to the in-
tensive care unit. Having stable hemodynamic and labora-
tory parameters, she was transferred to the specialized de-
partment 14 hours after the end of the surgery.

Results: Chest X-ray conclusion: shadow of the drain-
age tube in the pleural cavity; the remaining lobes occupy
the entire pleural cavity; no regions of hypoventilation and
atelectasis. Sines are free.

The drainage tube was removed on the 3rd day. On
the 5th day, the patient was discharged with recommen-
dations.

Histological conclusion: adenocarcinoma G-2. No tu-
mor cells in the removed lymph nodes.

Final diagnosis: peripheral cancer of the lower (510)
lobe of the right lung T1IctNOMO St-1A3

Discussion: NI-VATS combines the advantages of
non-intubated surgery with minimally invasive access.
NI-VATS is performed in weakened patients when gener-
al anesthesia and orotracheal intubation are associated
with a high risk of pulmonary complications [12, 13, 19].
This method of surgical intervention proved to be more
effective than VATS under general anesthesia. It reduc-
es hospitalization time and accelerates patient rehabilita-
tion [20]. In addition, NI-VATS is associated with fewer pul-
monary complications, the absence of respiratory distress
syndrome, and a weakly expressed systemic inflammato-
ry reaction [11].

The results of 28 NI-VATS lobectomies are shown by
Furak J. et al. The surgery lasted for 91.04 + 23.88 minutes;
drainage was in the pleural cavity for 2.12 + 1.16 days; there
were no postoperative complications [21].

According to Starke H. et al., the duration of surgery for
lobar resections was 124.05+74.49 min. The drainage tube
was in place for 3.58 days; the median postoperative hos-
pital stay was 6.40 + 4.51 days [7].

According to Al Ghamdi Z. M. et al.(2018), postopera-
tive hospital stay in the NI-VATS group was 6.9+3.8 days,
and the drainage tube was in place for 5.6 days 1.

Conclusion: As the literature data and our preliminary
results of NI-VATS show, surgical interventions in the sur-
gical treatment of lung cancer have such advantages over
open and VATS surgical interventions as minor postopera-
tive trauma, rapid recovery of the patient, shorter stay of
patients in the hospital, and, therefore, should be widely
introduced into clinical practice in oncothoracic depart-
ments of the Republic of Kazakhstan.
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AHJATIIA

KA3AKCTAH PECITIYBJIMKACBIHJIA OKIIE OBbIPbI KE3IHAE UHTYBALIUAJIBIK
BEHHE-ACCUCTEHTTEJITEH TOPAKOCKOIUSIJIBIK PE3EKIIUSIJIAPCHI3
KOJIAHYIABIH AJIFAIIKBI TOKIPUBECI

B.A. Makapos', 3.T. Baimyxamemos', E.T. Mycanos', C.T. Onocaes', H.H. Hosuxos', b.JK. Bexbomaes',
B.JK. Aoxcubaes', b.A. Maxanoemos', C.C. Ocnanog', A.C. Oxcaposa', P.E. Kaovipoaesa®

'«Anmartel Xeprinikti Kencananel Knunukacel» WXKKLL, Anmatel, KasakcTan Pecnybnukachi;
2«Ka3ak OHKONOrMs XaHe pafnonorus FbinbiMU-3epTTey MHCTUTYThI» AK, Anmatsl, KasakctaH Pecny6nukacs

Oszexminizi: Bipkamap 3epmmeyinep KkopcemkeHOetl, UHMy0ayusacsl3 Xupypeusivlk apaiacyiap, ocipece Jcypex-Kan mamblpiapol MeH nul-
HbLC any Jcyueciniy pezepsi momen HayKacmapod, CoHOAl-aK OKNeHiy UHMepCmuyuaibObl aypyiapblh OUAeHOCMUKAIAYO0A HCAKCHl HOMUIICE

Kopcemmi.

3epmmeydiny makcamol: Okne MmeH MeOUACMUHAILObL OPeAHOAPObIY Kamepii icikmepi Ke3inoe 630i2iHeH MbIHbIC aly0d UHMYOAyusCol3

XUPYP2UATBIK apanacyObl KIUHUKAILIK MOdiCipubeze enzizy.

oicmepi: anecmesuo102UANbIK KOMEK NeH XUPYPRUSATBLK, eMHIY MeXHUKANbIK epeKuenikmepiniy nezizei commepi kopcemineen exi KauHu-

KaublK oHcazoail Cunammaiobi.

Homuoicenepi: oxneniy nepugepusinvik Kamepai iciei bap 2 Haykacka onepamuemi em kepceminoi. Bipinwi nayxac: oy scakmuix NI-VATS,
grcoeapevt (S2), momeney (S6, S9) borikmepdiy pezexyus, rumgoouccekyus, exinwi naykac: oy acakmol NI-VATS, momenei 6onixmiry 1069x-
momus, iumpoouccexkyus. I'ucmonocunvix sepmmeyoiy nomugiceci 6otibina oxneniy Kamepii iciei epme camoioa anvlkmanowl. Onepayusaoan
conebl Xumuscoyneni mepanus kepcemkiw xcox. Hayxacmap I knunuxanvix mon 60ubiHuwia OUChancepiix 6axpliayaa aiblHobl.

Kopvimuinovi: 9oebu depexmep men andvin ana Homudicenepine apuanean oepekmep kopcemxenoei, NI-VATS oxneniy kamepni icicin
XUPYP2UATBIK eMOeyOe XUPYPUSLTLIK apaiacyiap opsii aiaovl scone KP onkomopakanivowl 6enimuienepinoe KIUHUKALbIK RPAKMUKaea Keyinen

eHei3inyl muic.

Tyuinoi cosoep: oxneniy kamepai iciei, NI-VATS, VATS, sudeo-accucmenmmi oxne pe3ekyuscul, UHmyoayusacol3 8U0eomopaKoCKONUsIbIK

JN0OIKMOMUS, UHMYOAYUACHL3 MOPAKATIObL XUPYPRUSL.

AHHOTALI U

MEPBBIM ONBIT MIPUMEHEHUSA BE3UHTYBAIIMOHHBIX BUJIEOACCUCTUPOBAHHBIX
TOPAKOCKOIMUYECKHUX PE3EKIIUI ITPU PAKE JIETKOI'O B PECIYBJUKE KA3AXCTAH

B.A. Maxkapoé', I.T. Baiimyxamemos', E.T. Mycanog', C.T. Onscaes', H.H. Hosuxos', b.JK. Bexoomaes',
E.JK. Aoxscubaes', B.A. Maxanoemoel, C.C. Ocnanos', A.C. Oxcaposa', P.E. Kaovipoaesa®
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Axmyansnocmu: B psoe ucciedosanuii ObL10 NOKA3AHO, YUMo 6e3uHmyoayuoHHble OnepamueHvle 6Meuamenbcmad, 0CoOeHHO XOpouo ceos
3apeKoMeH006anU Y OONbHBIX C HUSKUM Pe3ePBOM CEPOeUHO-COCYOUCHION U ObIXAMENbHOU CUCIEM, d MAKdIce 8 OUASHOCTUKE UHMePCMUYUATlb-

HbIX 3a001e8aHULL 1e2KUX.
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ORGANIZATION OF HEALTHCARE CWKBZ'OR

Lenv nyénuxayuu — onucamo onvlm 6HeOPEHUsl 8 KIUHUYECKYIO NPAKMUKY ONePAMUBHBIX BMEWAMenbCcme 6e3 unmyoayuu Ha CHOHMAaHHOM
ObIXAHUU NPU 3T0KALECMEEHHBIX HOB00OPAZ08AHUAX NE2KUX U OP2AHO8 CPEOOCIEHUS.

Memoowvr: Onucanvl 08a KIUHUYECKUX CLYUAS C OCCUEHUEM OCHOBHBIX MOMEHMO8 AHEeCMEe3UON02ULEeCKO20 NOCOOUS U MEXHUYECKUX 0CO-
bennocmeti nposedens ONepamueHO20 BMeuamenbCmed.

Pesynvmamoi: /[gym 6016HbIM ¢ Nepugeputeckum pakom i1ecKux npou3eeoeno onepamughoe iedenue 8 00véme: 8 nepeom ciyuae —
NI-VATS cnpasa, kpaesas pesexyus (S2) eepxueil, (S6, S9) nuocneii doneil ¢ rumpoouccexyueil, 6o emopom — NI-VATS cnpasa, nuoxc-
HsAst 1002Kkmomust, aumeoouccexkyus. Ilo pesyrbmamam 2ucmonouuecko20 ucciedosanus y oboux 6oavhbix ouaznocmuposan HMPJT
Ha HavanbHelX cmaousx. Ilocieonepayuonnas Xumuonyiegas mepanus He nokasaunda. bonvuvie 63amul na oucnancepuuii yueme no 111
KAUHUYECKOU epynne.

3aknwuenue: Kax noxasvieaiom numepamyphvle OaHHble U NOLYYEHHbIE HAMU NPEOGAPUMENbHbIE Pe3YIbmamyl, ONepamueHble 6Meuld-
meavemea NI-VATS npu xupypeuueckom nedenuu paka jie2kux umerom maxue npeumyuwecmea neped ompvimoimu u VATS onepamuenvimu
eMewamensbCmeamil, Kak Mands noCcieonepayuoHHas mpasma, oblcmpoe 60ccmanosienue 00161020, bonee KOPomKoe HaxodicoeHue OOTbHLIX 6
cmayuonape, u nOIMOMY OOJNHCHbL WIUPOKO BHEOPAMbCA 8 KIUHUYECKYIO NPAKMUKY OHKOMOPAKaAnbHblx omoenenutl PK.

Knrouesvie cnosa: pax nezkux, 610eoaccucmuposanas mopaxkaivHas xupypeus 6es unmybayuu (NI-VATS), sudeoaccucmuposannas mo-
pakanvras xupypeust (VATS), sudeoaccucmuposannas pesexyus ie2kux, 6e3unmyoayuoHHas 6U0eomopaKoCKONUYecKkas 1069Kkmomusl, Oe3um-
myoayuonHas MopaKaibHas XUpypeusl.
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