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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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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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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.

Objective: To evaluate the technical feasibility, safety, and
short-term outcomes of video-assisted thoracoscopic surgery
(VATS) resections of the left brachiocephalic vein (LBCV) and
superior vena cava (SVC) in patients with primary and recurrent
anterior mediastinal tumors.

Material and methods: A retrospective analysis of 9 patients
who underwent VATS resection of the LBCV and/or SVC for
thymic tumors between 2015 and 2025 was performed. Inclusion
criteria: tumor invasion into venous trunks. Exclusion criteria:
need for vascular grafting, invasion of more than one-third of
the SVC circumference, tumor thrombosis, distant metastases
(M1b).

Results: RO resection was achieved in all cases. Median
blood loss was 110 ml, operative time — 330 min, postoperative
hospital stay — 4 days. Grade I complications occurred in 3
patients; no mortality was observed. Median follow-up was 24
months. Local recurrence at the resection site occurred in 1 case
(after tangential LBCV resection), regional recurrence (pleural
dissemination) — in 1 patient with initial stage IVa disease,
distant metastases — in 2 patients with neuroendocrine tumors.

Conclusion: In strictly selected patients with thymic tumors,
VATS resection of major veins is technically feasible and
associated with low morbidity. Tangential LBCV resection
carries a risk of local recurrence; therefore, complete vein
transection is preferable. Further studies are required to assess
long-term outcomes.

Key words. VATS, thymoma, superior vena cava,
brachiocephalic vein, resection, minimally invasive surgery.

Introduction.

Surgical treatment of anterior mediastinal tumors invading
the major venous trunks remains a complex clinical challenge.
For lesions involving of the superior vena cava (SVC) and/or
left brachiocephalic vein (LBCV), median sternotomy is the
gold standard, providing wide access for vascular resection
and reconstruction [1-4]. However, in cases of recurrent
neoplasms or following prior radiation therapy, redo sternotomy
is associated with a high risk of complications and increased
surgical trauma [5,6].

The introduction of video-assisted thoracoscopic surgery
(VATS) in thoracic oncology has significantly reduced surgical
invasiveness in the treatment of early-stage thymomas without
compromising long-term oncological outcomes [7,8]. However,
the application of minimally invasive technologies for locally
advanced lesions involving the major veins has long been
considered limited due to the technical complexity of the
vascular stage and the need for radical en bloc resection (RO).
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In recent years, sporadic reports have appeared regarding
successful VATS resections of the SVC and LBCV for
thymomas [9-11]; however, most of these contain single-case
descriptions. Data on thoracoscopic interventions involving the
left brachiocephalic vein, particularly in recurrent tumors, are
reported in the available literature as single cases [12]. Patient
selection criteria, as well as the safety and oncological efficacy
of such surgeries, remain uncertain.

The study aimed to evaluate the technical feasibility, safety,
and immediate outcomes of LBCV and SVC thoracoscopic
resections in patients with primary and recurrent anterior
mediastinal tumors.

Materials and Methods.

A retrospective analysis was conducted on a clinical case series
involving patients who underwent video-assisted thoracoscopic
(VATS) resection of major mediastinal veins between 2015 and
2025 at the N.N. Alexandrov National Cancer Centre of Belarus.

Inclusion criteria: patients with primary or recurrent anterior
mediastinal tumors (thymoma, thymic cancer, sarcoma); tumor
invasion into the superior vena cava (SVC) and/or the left
brachiocephalic vein (LBCV), confirmed by CTA/MRI data;
instances where RO resection through VATS was considered
viable based on preoperative imaging and additional diagnostic
evaluations.

Exclusion criteria: need for prosthetic replacement or
complex vascular grafting; invasion of more than one-third of
the SVC circumference; SVC tumor thrombosis; presence of
extrathoracic metastases (M1b).

At the outpatient stage, all patients underwent contrast-
enhanced computed tomography (CECT) and/or MRI to assess
the extent of invasion and collateral circulation status, as well as
to plan the resection volume. In cases of suspected recurrence,
PET/CT was performed.

The surgical approach was determined by tumor location
(lateralization), invasion zone, number of adjacent structures
subject to resection, and the patient's anatomical features. For
LBCYV lesions, uniportal lateral (right- or left-sided) as well as
bilateral and subxiphoid approaches were applied. Marginal
resection of the SVC was performed via a right-sided lateral or
subxiphoid approach. Resection principles were consistent with
the recommendations of the International Thymic Malignancy
Interest Group [13]. The key principle was adherence to the "no-
touch, tumor last" technique to preserve tumor capsule integrity.

Technical aspects of LBCV resection. The key condition for
resectability was the presence of at least 10 mm of tumor-
free proximal and distal venous segments, sufficient for safe
application of an endostapler. The vein was mobilized after
dissection of the cardiophrenic adipose tissue and thymus. To
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improve visualization in patients with a high vein location,
caudal traction using a vessel loop was applied (Figure 1).

The vein was transected using an endoscopic stapling device.
Control of the SVC confluence and the right brachiocephalic
vein was ensured to prevent iatrogenic stenosis. In cases of
difficulty mobilizing the tumor upper pole or controlling the
position of the endostapler on the LBCV, a combined approach
(VATS + cervical suprasternal incision) was applied.

A hybrid approach combining VATS and cervical suprasternal
incision was planned or adopted intraoperatively in situations
with one or more of the following features: suspected dense
adhesions after radiotherapy or previous surgery, recurrence
located near the venous confluence, inability to safely control
the proximal LBCV/SVC margins thoracoscopically, or
uncertainty regarding endostapler positioning. The cervical
access allowed direct palpation of the tumor superior pole, safer
vascular control, and visual confirmation of stapler placement to
minimize the risk of iatrogenic stenosis or incomplete resection.

After transecting the distal (or proximal) segments, the
mobilized end of the vein was displaced into the contralateral
pleural cavity en bloc with the tumor. Traction of the vein to
the opposite side allowed for stapling and transection of the
remaining segment using an endostapler under visual control.

In patients with recurrent neoplasms and a history of radiation
therapy, surgery began with dissection of the proximal and
distal veins from adhesions, followed by application of stapling
devices (Figure 2). Final dissection of the tumor was performed
only after vein resection.

One patient underwent marginal resection of the LBCV using
a technique analogous to that described by Yano et al. [9].

Technical aspects of SVC resection. Invasion of no more than
30% of the vein circumference was considered the indication
for marginal SVC resection. Following complete mobilization
of the thymus and mediastinal adipose tissue, the aorto-caval
space was dissected. The SVC was secured with vessel loops.
An endostapler was applied parallel to the vein axis, capturing
the invasion area so that the residual lumen remained at least
50% of the original one, according to the technique described
by Xu et al. [14]. In recurrent tumors with extensive adhesions,
preliminary vein dissection was minimized to reduce the risk of
hemorrhage, and dissection was performed directly in the area
of planned transection (Figure 3).

The following parameters were analyzed: operative time,
intraoperative blood loss, conversion incidence, postoperative
complications (according to the Clavien-Dindo classification),

duration of drainage and hospital stay, radicality of surgery
(R0O) based on morphological examination, as well as follow-up
duration and status.

Statistical analysis was performed using IBM SPSS Statistics
v.26 (IBM Corp., USA). Due to the limited sample size,
quantitative variables are presented as median and range
(minimum-maximum). Categorical variables were described as
absolute and relative incidences (%).

Results.

Between 2015 and 2025, video-assisted thoracoscopic
resection of major mediastinal veins was performed in 9
patients. Clinical and demographic characteristics of each case
and surgical outcomes are shown in Table 1.

Median age of the patients was 56 [45; 62] years. Radical tumor
resection (R0) was achieved in all 9 cases. Median intraoperative
blood loss was 110 mL (range: 10-250 mL), median operative
time — 330 min (range: 90-360). Median duration of pleural
drainage was 2 (range:1-3) days, median postoperative hospital
stay — 4 days (range: 3-12) days. Postoperative complications
corresponding to Clavien-Dindo Grade I were observed in 3
patients. No mortality was reported in the early postoperative
period.

Median postoperative follow-up was 24 months. During this
period, the following long-term outcomes were observed:

Local recurrence was observed in one case (Patient 1) after
marginal resection of the left brachiocephalic vein (LBCV).
Despite morphologically tumor-free resection margins (R0)
confirmed by review of histological specimens, tumor thrombus
in the LBCV and superior vena cava (SVC) was diagnosed 11
months after surgery (Figure 4). The patient died 15 months
after surgery due to disease progression with brain metastases.

Locoregional progression associated with intraluminal tumor
thrombus formation in the LBCV and SVC was observed in one
patient (Patient 1) following marginal LBCV resection. Although
histologically negative margins (R0) were achieved, it remains
unclear whether this represented true local recurrence from
occult residual disease or secondary tumor thrombus formation
promoted by altered venous hemodynamics. This uncertainty
supports caution regarding marginal LBCV resection.

Regional recurrence, manifesting as pleural dissemination,
occurred in one patient with stage [Va thymoma (Patient 2) 48
months after surgery (partial pleurectomy and atypical lung
resections were performed intraoperatively due to solitary
metastases).

Figure 1. Mobilization of major mediastinal veins (A) and transection of distal LBCV segment (B): 1 —SVC; 2 — LBCV; 3 — right
brachiocephalic vein; 4 — azygos arch; 5 — trachea.
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Figure 2. Video-assisted thoracoscopic resection of local thymoma recurrence with LBCV invasion: A — stapling and transection of proximal
LBCV segment; B — application of endostapler to the LBCV distal segment with confluence control; C — stapling and transection of the LBCV
distal segment; D — view of surgical field following LBCV resection. 1 — tumor, 2 — LBCV stumps; 3 — brachiocephalic arterial trunk; 4 — right
internal thoracic vein.

Figure 3. Video-assisted thoracoscopic resection of 2nd recurrence of undifferentiated sarcoma with SVC invasion (pericardium over the vein
and right atrium had been previously resected): 1 — tumor; 2 — SVC; 3 — right atrium.

Figure 4. PET/CT of Patient 1 with intraluminal tumor thrombus in the LBCV (A) and SVC (B) (arrow indicates thrombus).
272



Table 1. Clinical and demographic characteristics and perioperative outcomes.

Parameter Patient 1 Patient 2 Patient 3 Patient 4
Sex F M F M
Age, years 45 35 46 58
Diagnosis, NET, Thymoma | Undifferentiated NET,
stage T3NOMO BI1, T3N2M1 sarcoma TIN2M1
Tumor type Primary  Primary 2nd recurrence  Primary
Tumor size,cm 6x4.5x3 | 13x6x4 4.5x4x2.5 11x5%x4
VATS nght— Bilateral Right-sided nght-slded
approach sided uniportal uniportal uniportal +

pp triportal P P cervical
Resected 1 pey  LBev  sve svC
vessel
Resection . . Pericardium, .

. Pericardium, .. Phrenic
of adjacent None diaphragm,
lung, pleura nerve

structures pleura
Operative ¢ 330 335 320
time, min
Blood loss, mL 110 100 50 180
Radicality (RO) RO RO RO RO
Dur.atlon of 3 5 4
drainage, days
Length of
hospital 12 4 4 5
stay, days
Complications
(Clavien- thZ:itsl(eI_) None None None
Dindo Grade)
Follow-up, 1, 5 66 24 45
months
Status at last  |Died of  Alive with Alive Alive with
follow-up metastases recurrence v recurrence

NET — neuroendocrine tumor.

Distant metastases developed in two patients with thymic
neuroendocrine tumors. One patient developed liver metastases
42 months after surgery, while another experienced brain
metastases associated with intraluminal tumor progression and
died 15 months after surgery.

Thus, the incidence of locoregional recurrence at the vascular
resection site was 11% (1/9). No cases of local recurrence were
observed in the remaining 8 patients.

Discussion.

The presented clinical case series demonstrates that video-
assisted thoracoscopic resection of the LBCV and SVC is
technically feasible and safe in strictly selected patients with
primary and recurrent thymic tumors. RO resection was
achieved in all 9 cases (without mortality), and postoperative
complications (33%) were limited to Clavien-Dindo Grade
I, which meets the criteria for an uncomplicated course. It
is important to emphasize that in our study, the extent of
intervention was limited to marginal resection of the SVC or
complete transection of the LBCV. This allows us to consider
the proposed approach a less invasive alternative designed for
patients with limited invasion into major veins.

Immediate outcome (blood loss, duration of drainage and
hospital stay) were predictably better than those of open
surgeries, which is consistent with the general advantages of
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Patient 5 Patient 6 Patient 7 Patient 8 Patient 9

F F F F F

45 72 56 61 64

NET, NET, Thymoma  Undifferentiated glllymoma

T3N2MO T3NOMO B2, T3NOMO sarcoma TINOMO

Recurrence |Recurrence | Primary Primary Recurrence

2.9and 1.8 [3.5x2.2x2.2 3.5x2.2x2.4 8.5x8x6.5 3.8%x2.5%2

Right-sided lsl;l:”;‘ft};ff Left-sided  Right-sided  Subxiphoid

uniportal Pt uniportal uniportal uniportal
cervical

LBCV LBCV, SVC LBCV LBCV, SVC LBCV

L‘ymph. node Pericardium |None Lul?g, . None

dissection pericardium

340 360 170 360 90

160 250 70 230 10

RO RO RO RO RO

3 3 1 2 1

7 5 4 4 3

Small .

hydropneu- z;, stelectasis None None None

mothorax (I)

15 24 36 26 6

Alive Alive Alive Alive Alive

video-assisted thoracoscopic surgery [7,8]. With regard to
safety, in large series of open SVC resections performed for
mediastinal malignancies, mortality ranges from 0 to 8%, and
the incidence of severe complications (Grades I1I-V) reaches
20-30%, particularly in cases of prosthetic replacement [2-4]. In
our study, despite the lack of prosthetic replacement and limited
resection volume, the absence of mortality and complications
above Grade II demonstrates an acceptable safety profile of the
minimally invasive technique in carefully selected patients. In
patients with recurrent tumors and a history of radiation therapy
(n=4), the minimally invasive approach allowed for avoidance
of risks associated with redo sternotomy, such as massive
hemorrhage [5,6].

Our results of SVC marginal resection in 2 patients are
consistent with data reported by Xu et al. [14], who first
described the technique of applying an endostapler parallel to
the vein axis while preserving at least 50% of the lumen. In
our series, none of the patients developed clinically significant
venous stenosis or superior vena cava syndrome after SVC
resection, which confirms the safety of this technique in cases
with invasion of no more than 30% of the vessel circumference.

Analysis of left brachiocephalic vein resections performed
in 8 patients is of particular interest. In seven cases, complete
vein transection was performed using an endostapler, which



represents the most radical and technically straightforward
option. Literature data indicate that LBCV ligation (or resection)
without reconstruction is well tolerated by patients due to the
development of collateral venous outflow, and the incidence of
clinically significant venous compromise does not exceed 30%
[15].

We approach marginal resection of the LBCV with caution,
and clinical follow-up of Patient No. 1 supports the validity of
this skepticism. Despite morphologically tumor-free resection
margins (confirmed by two histologists), tumor thrombosis
developed in the LBCV stump and SVC 11 months after surgery
(Figure 4), and the patient died due to disease progression.
We hypothesize that the use of a 6-row linear stapler on a
limited segment of the vein may have created conditions for
turbulence and subsequent thrombosis, and the presence of
micrometastases in the adventitia, undetected by standard
histological examination, may have served as a basis for tumor
thrombus growth. Yano et al. [9] described marginal resection
of the LBCV as a technically feasible procedure; however, their
report was based on a single case without assessing long-term
outcomes. Our experience suggests that marginal resection of
the LBCV carries a potential risk of locoregional recurrence,
and preference should be given to complete vein transection
using an endostapler proximally and distally to the invasion site.

In two patients (No. 4 and No. 6), we supplemented the
thoracoscopic stage with a cervical incision. This made it
possible to palpate the superior pole of the tumor (particularly
important in recurrences in the setting of cicatricial changes),
safely introduce the endostapler, and visually control the venous
confluence to prevent iatrogenic stenosis. This hybrid approach
has not been previously described in the literature; however, we
believe it may be beneficial in complex anatomical situations,
particularly after radiotherapy or for redo surgeries. The
subxiphoid uniportal approach, used in two patients (No. 6 and
No. 9), demonstrated positive outcomes and ensured excellent
visualization of both pleural cavities, which is consistent with
the findings of Zhao et al. [11].

At a median follow-up of 24 months, locoregional recurrence
at the vascular resection site occurred in only one case (11%),
which can be considered an acceptable outcome for locally
advanced and recurrent tumors. In one patient with stage IVa
thymoma (No. 2), pleural dissemination developed after 48
months, which is consistent with the natural course of the
disease at de novo advanced stage and is in line with data
provided by international registries [13]. Two patients with
thymic neuroendocrine tumors developed distant metastases
(brain, liver), which reflects the aggressive biological potential
of these neoplasms.

The present study is subject to several limitations. First, it has
a retrospective design and a small sample size, which is typical
for studies on rare pathologies. Second, the heterogeneity of
tumor histological types (thymomas, neuroendocrine tumors,
sarcomas) makes it challenging to ensure unambiguous
interpretation of oncological outcomes. Third, the medium-
term follow-up period (median 24 months) does not allow
for definitive conclusions regarding long-term survival.
Nevertheless, given the rarity of such interventions, the
presented series contributes significantly to the understanding of
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the capabilities and limitations of video-assisted thoracoscopic
resections of major veins.

Our study demonstrates that with strict selection criteria
(invasion involving no more than 30% of the SVC circumference,
presence of at least 10 mm of tumor-free LBCV segments,
absence of tumor thrombosis, and compensated collateral
circulation), VATS resection of mediastinal veins can serve as
a safe alternative to sternotomy. This approach is of particular
value for patients with recurrent tumors and those who have
undergone prior radiation therapy, where redo sternotomy
carries a high risk of massive hemorrhage [5,6].

Conclusion.

Video-assisted thoracoscopic resection of major mediastinal
veins (SVC, LBCV) in primary and recurrent thymic tumors
is technically feasible in carefully selected patients (invasion
<30% of SVC circumference, presence of tumor-free
segments of LBCV) and is associated with a low postoperative
complication rate and no mortality. The mid-term oncological
outcomes (absence of local recurrence at the resection site in 8
of 9 patients) are encouraging. However, the case of thrombosis
and local recurrence following marginal LBCV resection —
despite morphologically tumor-free margins — indicates the
potential risks associated with this technique. Complete LBCV
transection using an endostapler should be considered the
preferred approach. To definitively evaluate long-term outcomes
and refine selection criteria, further multicenter studies with a
larger number of cases are required.
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