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venous phase. Echocardiography is required to identify a tumour
thrombus in the mediastinum. Besides, patients obligatorily underwent doppler ultrasound test of upper limb and neck vessels.
There was not found a significant difference in the number
of patients, average age, gender composition, or body mass index
(BMI) found between ОА groups (p>0.05).
The distribution of patients according to the TNM classification proposed by the World Health Organization in 2017 is
shown in (Tables 1, 2).

radial artery). In patients from the experimental group, where
the tumour could not be resected for technical reasons, venous
bypass was performed to correct SVCS.
In 5 (19.2 %) cases, the auriculo-jugular bypass was used as
an auxiliary stage in radical resection of thymoma tumours. In
our opinion, resecting a tumour with SVC invasion without a
prior bypass is a mistake that may cause a lethal outcome. SVC
transection or its acute thrombosis during the tumour resection
causes a rapid increase in the central venous pressure with all
the ensuing consequences. In certain cases, the near-tumoral
thrombus or tumoral tissue may get detached and migrate to
the right heart compartments, leading to the development of the
pulmonary embolism.
Complications in the post-operative period were reported
in 3 (11.5 %) patients from the experimental group and included
auriculo-subclavian bypass thrombosis in 1 (3.8 %) case, pneumonia in 1 (3.8 %) case. Post-operative lethality in the study
groups was reported for 4 (13.3 %) patients in the control group
and 1 (3.8 %) patient in the experimental group. Total lethality
rate was 8.9 % (5 patients).
The relative risk of complications and lethal outcome was calculated for patients from both groups. It was found that the risk
of complications was twice as high in the control group as in the
experimental group (standard error of relative risk equals 0.64),
whereas the risk of lethal outcome increased by a factor of 3.5
in the control group (standard error of relative risk equals 1.09).
There was not found a significant difference in the number
of patients, average age, gender composition, or body mass index
(BMI) found between ОА groups (p>0.05).

Table 1
Grouping stages by TNM
Stage I Stage II

Stage
IIIa

Stage
IIIb

Stage IVa

Stage IVb

T(any) T (any) N2M
N1M0;
(0.1a);
T1N0M0 T2N0M0 T3N0M0 T4N0M0
T (any) N T (any) N
(0.1), M1a (any) M1b
6 (21.1± 5 (17.2± 5 (17.2± 3 (15.7± 4 (16.5±
3 (12.3±
±0.3 %) ±0.1 %) ±0.2 %) ±0.2 %) ±0.1 %)
±0.1 %)
The differences between the main and control groups are
statistically significant (p<0.05) in Table 1.
Table 2
Grouping patients depend on stages by TNM:
Stage I Stage II

Stage
IIIa

Stage
IIIb

Stage
IVa

Stage IVb

4. Discussion

In our research, which is a retrospective analysis of observation of the results of surgical treatment for 56 patients with
locally advanced thymomas complicated by SVCS. The control
group included 30 patients with SVCS treated with conventional
techniques, while the experimental group included 26 patients
who underwent a new bypass surgery developed by us [6, 11].
In patients with locally advanced thymomas, constantly
increased pressure in the SVC system for several months leads
to progressive dilatation and development of a network of collateral venous blood flow. Owing to this mechanism, the SVCS
remains at the compensation or sub-compensation stage for a
rather long time [5, 7].
It should be noted that in the structure of complications
in the post-operative period in our study, the leading place is
occupied by auriculo-subclavian bypass thrombosis in 3.8 %
of patients [6, 11]. So, in our study, pneumonia was in 3.8 % of
patients. Thromboembolism of small pulmonary arteries in
3.8 % of patients whereas in 23.4 % of patients’ post-operative
complications were reported in the control group including
haemorrhage from the sternotomy wound in 3.3 % of patients.
Also, superior vena cava thrombosis in 6.6 % of patients while
pneumonia in 6.6 % of patients. However, thromboembolism of
small pulmonary arteries in 6.6 % of patients [3, 11].
Study limitations. This study combines the results of a
retrospective analysis of observation of the results of surgical
treatment patients with thymomas complicated by SVCS. Since
the use of the venous bypass to improve results in the postoperative period and realize the full effect of treatment in patients.
Prospects for the future research. Since the usage of bypass methods of surgical treatment and conservative treatment
patients with thymomas complicated by SVCS can notice to improving of surgical results, we plan to develop an algorithm that
will reduce the number of postoperative complications.

T (any) N2M
T (any)
(0.1a); T (any)
N1M0
N (any) M1b;
5 (14.2± 5 (14.2± 7 (20.0± 8 (17.2± 10 (28.6± 5 (20.0±
±0.3 %) ±0.2 %) ±0.1 %) ±0.2 %) ±0.1 %)
±0.1 %)

T1N0M0 T2N0M0 T3N0M0 T4N0M0

Depending on from the predominance of a clinical symptom,
we single out the following options for compression syndrome
(classification by V. V. Boyko et al., 2009), I stage – syndrome of
the superior vena cava, II stage – syndrome of compression of
the trachea and bronchi, III stage – syndrome of compression of
the pulmonary veins, IV stage – compression syndrome of the
aortic arch and its branches, V stage – syndrome of the inferior
vena cava, VI stage – syndrome of compression of the heart,
VII stage – syndrome of nerve plexus compression, VIII stage –
combined compression syndrome rum of the mediastinum
(damage to 2 anatomical zones and more).
Ethics review. All patients signed a voluntary informed consent for the examination and treatment, as well as publication of
anonymized personal medical information for academic purposes.
Statistical analysis. Findings concerning the effectiveness of
different surgical interventions were analysed using non-parametric statistical techniques (analysis of two-dimensional frequency distributions based on the chi-squared criterion and
relative risk). The differences between the main and control
groups are statistically significant (p<0.05).

3. Results

Traditional infusion in the SVC system veins significantly
increases venous hypertension and oedema of the upper half
of the body. To avoid this, femoral veins were catheterized and
the medicines were administered intra-arterially (mostly in the
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5. Conclusions
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