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Abstract: The purpose of the study. Increase the effectiveness of treatment of patients with epithelial tumors of the
mediastinum by using intra-arterial chemoembolization as a neoadjuvant therapy to create ischemia and high concentrations of
cytostatics in tumors for a long period of time to achieve devitalization of tumor tissue and reduce overall toxicity of
chemotherapy. Object of study. Epithelial tumors of the thymus gland. Research methods: Clinical, laboratory, morphological,
instrumental, statistical. Laboratory tests will include general clinical blood tests, biochemical parameters (ALT, AST, bilirubin,
alkaline phosphatase, gammaglutamine transpeptidase, lactate dehydrogenase, albumin), biochemical markers of thymus tumor
(AFP, HGT), acetylcholine. General blood test (hemoglobin, erythrocytes, leukocytes, platelets). Instrumental methods of
examination will include CT (computed tomography) with intravenous contrast, MRI (magnetic resonance imaging). The
conclusions can be made from the literature review. It can be stated that there is no common view on the diagnosis and choice
of treatment tactics for patients with epithelial tumors of the thymus. Histological heterogeneity of tumors of this anatomical
region with the similarity of clinical manifestations and radiological symptoms requires the development of algorithms for
their differential diagnosis and optimization of treatment. In addition, over the last decade in Ukraine there has been a
significant increase in the number of mediastinal tumors, especially the thymus gland. Given mainly the young age of patients
with this disease and the high degree of aggressiveness of the disease, the problem is transformed to the social level. It is also
necessary to review the traditional approach to the treatment of this pathology, the first link of which is considered to be
surgery.

Keywords: Combination Treatment, Endovascular Technologies, Risk of Metastasis, Intra-arterial Chemoembolization,
Regional (Selective) Chemotherapy, Thymoma Formation - Thymoma, Superior Vena Cava Syndrome

Lantensau and Key for the first time.

Epithelial tumors of the thymus occur in the thymus and
include thymomas and carcinomas of the thymus.
Thymomas are the most common primary tumor in the
anterior mediastinum, but are generally rare (1.5 cases /
1,000,000). Although thymomas can spread locally, they

1. Introduction

The term "thymoma" was first proposed to refer to all
tumors of the thymus gland in 1900, Grandhomme and
Scmike. Thymic neoplasms were described in 1867 by
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are much less invasive than thymic carcinomas. Patients
with thymic carcinomas often have metastases. The 5-year
survival of patients with thymoma reaches 90%. At the
same time, the 5-year survival rate for thymic carcinoma is
approximately 55% (NCCN Guidelines. Version 1. 2020).
[1,22]

1.1. Clinic

Clinical manifestations depend on the size of the tumor,
endocrine activity, the nature of growth with subsequent
compression of adjacent structures. Non-invasive thymomas
are mostly asymptomatic. The malignant nature of thymoma
is determined by its invasiveness and metastasis, which leads
to an increase in clinical manifestations and subsequent
prognosis. From 10% to 40% of the team are combined with
parancoplastic syndromes. May develop such symptoms as
intoxication, anemia, and pressure of the inferior vena cava
(ERW syndrome), acinotic face, edema of the upper shoulder
girdle, headaches, hemodynamic disturbances. [22, 31, 40, 46,
48]

1.2. Diagnosis

The main method of diagnosis in any oncological
pathology is morphological verification. The main thing is to
divide the tumor into an encapsulated or invasive form of the
disease.

The main method of radiological diagnostics is multislice
computed tomography (MSCT) with intravenous contrast and
magnetic resonance imaging (MRI). Transthoracic puncture
under MSCT control can also be used to obtain cytological
material. [26-28, 34]

Among the more invasive methods can be used
mediastinoscopy and parasternal mediastinotomy. [2]

Laboratory  diagnosis includes pathohistological
examination of the material, but considering that this method
can not always establish the tumor, the most effective method
is immunohistochemical examination, which allows to
determine the malignant transformation of the tumor. Most
thymic epithelial tumors do not require
immunohistochemical examination to confirm the diagnosis,
but in some cases there are questions in the differential
diagnosis of microscopically similar tumors. Typical
situations are the difference between thymoma A and other
spindle cell tumors, or the difference between thymoma B1
and lymphoma.

Tumor A tumor epithelial cells are positive for keratins
AEIl, p63, CK20. It is often noted the expression of the
marker CD20 by tumor epithelial cells. Focused expression
of BCL - 2, EMA can be observed. TdT + immature
lymphocytes in thymoma A are single. A small number of
CD3 + T lymphocytes are also present in the tumor. CD20 +
B lymphocytes are usually absent.

The expression of cytokeratins in thymoma AB is similar
to thymoma type A. CD20 + tumor cells are observed in both
A and B components.

The lymphocyte component consists of CD3 + T cells,

most of which are immature (TdT +). B-lymphocytes are
usually absent. Fibroblast-like elongated cells are positive for
vimentin and EMA.

Epithelial tumor cells of thymoma type B1 are positive for
CK19, antibodies AE1 / AE3 and negative for CK20, CD5,
CD20. In almost all cases, the expression of epithelial cells
p63 and PAXS8. Immature T-lymphocytes express markers of
cortical differentiation (TdT +, CDla +, CD3 +, CD4 +, CD8
+), lymphocytes of medullary islets are mostly mature (CD3
+, TdT -, CD1a-). A few CD20 + B may be present.

Thymoma B2 has significantly more keratin-positive
epithelial cells than thymoma B1. Epithelial cells are in close
contact with immature T lymphocytes (TDT +), Ki67 - about
90%. [24]

Thymoma B3 tumor cells are also positive for CK 19, CK5
/6, CK7, p63, PAXS8 and negative for CK20, TTF1, CD20,
CDS5, CD117. Immature TdT + T lymphocytes are present in
more than 95% of cases. The sensitivity of CK19, TdT,
CDla to thymoma B3 was 100%, 93.8%, 87.5%, the
specificity of CDla - 100%, TdT - 95%. In thymomas of
types B2 and B3, the expression of PD - L1 is determined.
[25, 44]

Thymic cancer often has marked signs of tumor cell atypia,
but in some cases thymoma B3 and thymus cancer may have
similar histological features, making it difficult to make a
differential diagnosis, especially in scanty biopsy material.
Expression of markers CD5 and CD117, which is not
characteristic of thymus, is detected in tumor cells of thymic
carcinoma. In the study of X.-Y. Su et al. the specificity of
the markers CD5 and CD117 for squamous cell carcinoma of
the thymus was 100%.

Most thymic neoplasms express neuroendocrine markers
(synaptophysin, chromogranin). Expression of chromogranin
is found in 70-90%, synaptophysin - in 70% of tumors. [4-6,
8, 17,21, 47]

One of the auxiliary diagnostic methods for invasive
mediastinal tumors is fibroesophagoscopy (FES) and
fibrobronchoscopy (FBS), which allows to determine the
degree of invasion into the mediastinal structures, if any,
and if possible to take a biopsy for cytological
examination.

1.3. TNM Classification

A. Masaoka in 1981 proposed a classification of studies,
which is still used today.

Stage I (TINOMO) is a completely encapsulated tumor
without invasion into the mediastinal tissue.

Stage II (T2NOMO) - tumor infiltration within adipose
tissue.

Stage III (T3NOMO) - infiltration of the mediastinal pleura,
pericardium, or adjacent organs: a. no invasion of large
vessels, b. invasion of large vessels.

Stage IV: a. tumor with implantation in the pleura and
pericardium (T4NOMO); b. tumor with lymphogenic
metastases (T1 4N1-2MO0); c. tumor with hematogenous
metastases (T1-4N0-2M1). [14, 19, 32, 37, 41, 51]
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1.4. Treatment

Currently, the most radical method of treatment of thymic
neoplasms is considered to be thymomectomy, which
consists in the complete removal of the tumor together with
the organ, the surrounding adipose tissue and lymph nodes of
the anterior mediastinum.

Absolute contraindications to surgical treatment are the
acute phase of myasthenia gravis, severe background
diseases, as well as inflammatory processes in the field of
future surgery. [49, 50]

Thymomectomy is considered as a standard treatment for
thymic neoplasms, especially in the initial stage, and the
completeness of the resection is the most important
prognostic factor. [8, 45]

Thymomectomy can be supplemented by excision of
adjacent tissues involved in the tumor process, if it is
necessary and technically possible. [15, 16, 35, 36, 38]

Analysis of domestic and foreign literature shows that the
level of 5 - and 10 - year survival after radical removal of
stage I thymoma reaches 98-100% and 87-96%, respectively.
At the II stage 5 - and 10 - summer survival makes 75-84%
and 62-73%, at the III stage - 30-41% and 21-30% at the IV
stage - 13-24% and 3-12%.

Surgical treatment as an independent method can be used
only in the first stage, rarely in the second stage thymus
tumors, that is in encapsulated and minimally invasive
tumors. In all other cases, patients are subject to combined,
complex or conservative treatment. In combined and
complex treatment, preference should be given to
neoadjuvant methods, which allows to achieve regression of
the tumor, reduce its volume, limit the invasion of
surrounding tissues, as well as translate the inoperable
process into operability. [39]

Endovascular technologies, namely regional chemotherapy,
in the preoperative period, as a preparatory stage, will
increase the level of ablastics and antiblastics in surgical
treatment of thymus and reduce the percentage of cytostatics
on the whole body, as in intravenous administration. Patients
with a paraneoplastic syndrome will increase term of
regression of displays of these syndromes. [3, 7, 9-11, 13, 18,
20, 42, 48]

Intra-arterial administration of chemotherapeutics has
certain advantages:

1) cytostatics in the arteries that supply blood to the tumor
are injected directly into the affected area, which allows
you to significantly increase the concentration of the
drug in the tumor;

2) reduces the toxic effects of chemotherapy on the whole
body;

3) longer action of drugs allows long-term contact of the
cytostatic with tumor cells at all stages of the cell cycle.

Another key part of treatment is that after the introduction
of the cytostatic, it is necessary to introduce special emboli
(microspheres) to block the removal of the chemotherapeutic
agent. [13]

The mechanism of selective chemotherapy of mediastinal

tumors, namely intra-arterial chemoembolization, differs
from the methods already described in the world literature.

2. Description of the Method

Through the femoral artery, by a minimally invasive
method, a microcatheter is inserted into the aorta under the
control of a special conductor and a hagiographic device. The
blood supply to mediastinal tumors is taken into account,
namely: a. thoracica interna, truncus brachiocephalicus at a.
subclavia. The main purpose and novelty of the method is to
enter the microcatheter in all arteries, the introduction of
cytostatics in the most found vessels responsible for trophic
tumors of the mediastinum, and if possible to embolize all
vessels with microspheres, so that the concentration of
chemotherapy was maximum in the tumor and did not affect
the whole body. [13]
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Figure 1. Angiograms of the branches of the left thyroid-cervical trunk
before (a) and after (b) intra-arterial chemoembolizetion of tumor vessels of
the thymus: a) contrasts the tumor formation of the thymus (arrow); b)
tumor vessels do not contrast. [13]

Figure 2. Angiograms of the branches of the right internal thoracic artery of
the same patient before (a) and after (b) intra-arterial chemoembolizetion of
tumor vessels of the thymus: a) contrasts the tumor formation of the thymus
(arrow); b) tumor vessels do not contrast. [13]

Example Nel. Malignant neoplasms of the mediastinum

Patient A. was born in 1981. He was admitted in March
2020 to the surgical thoracic department in serious condition.

Expressed intoxication syndrome, superior vena cava
syndrome, respiratory failure of the third degree. Artopnoe.

The main diagnosis: Cr of the thyroid gland T3N2MO III.
IT cnical group.
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Complications: Syndrome of the superior vena cava.
Respiratory failure III. Artopnoe.

MSCT was performed with IV contrast: CT-signs of Ca
thymus, intrathoracic lymphadenopathy (mts).

The patient underwent a course of intra-arterial
chemoembolization with the drug Cisplatin 150 mg.

The next day, the signs of respiratory failure and superior
vena cava syndrome decreased.

During treatment, the patient underwent 3 courses of intra-
arterial chemoembolization (Cisplatin 150 mg) in
combination with intravenous chemotherapy (Paclitaxel 400
mg).

After the therapy and after the control MSCT dynamics is
positive.

The size of the main process has decreased by 60% since
the beginning of treatment.

Example Ne2. Thymomas with paraneoplastic syndrome

To the patients with neurological paraneoplastic syndrome,
and mostly patients with myasthenic syndrome in the acute
phase, at first the dose of hormonal drugs (Medrol) and
cholinesterase inhibitors (Kalimin) was selected, then
conducted a course of intra-arterial chemoembolization. On
the first day after intra-arterial chemoembolization there was
a regression of neurological symptoms and subsequent
reduction of the dose of hormonal drugs (Medrol) and
cholinesterase inhibitors (Kalimin). After several courses of
intra-arterial chemoembolization regression, and in some
patients the complete disappearance of neurological
symptoms was observed for a long time.

Patient, was born in 1967. About a year ago, the patient
was first diagnosed with thymoma of the upper anterior
mediastinum. Complications - myasthenia, generalized form,
severe course. She was treated in the neurology department.
In May 2019 she was hospitalized to the Department of
Thoracic Surgery, where she underwent intra-arterial
chemoembolization, a solution of Cisplatin 100 mg,
mediastinal tumors.

Subsequently, the patient had an exacerbation of
myasthenic syndrome. As a result, she was re-hospitalized to
the thoracic surgery department, a short course of
detoxification therapy was performed, and the daily dose of
kalimin was increased to 6 tablets and medrol. The patient's
condition stabilized.

During treatment in the thoracic department the patient
conducted 3 courses of intra-arterial chemoembolization
Cisplatin 100 mg.

After stabilization of the condition of myasthenia gravis
and the size of the thymoma, the patient was routinely
performed on 18.12.19 thymomectomy and thymectomy. In
the postoperative period of myasthenic syndrome measures
were carried out successfully. After that the patient
developed posthypoxic encephalopathy. Brain edema. Coma
L.

Pathohistological examination Ne 47037-44, 47045-52
dated 24.12.19). 47045-52 Lymphoepithelioid thymoma.

The main diagnosis: Lymphoepithelioid thymoma.
Operation thymomectomy and thymectomy (18.12.19)

Complications of the main: Myasthenia. Generalized form,
severe, pharmacoresistant. BODY (01.01.2020) Acute
cardiovascular  insufficiency.  Asystole  (01.01.2020)
Posthypoxic encephalopathy. Brain edema. Coma 1.
Hypostatic pneumonia. Toxic hepatitis.

Concomitant diagnosis: GC I-II st., Degree 2-3, risk 3. SN
L. Functioning tracheostomy (23.10.18)

Example Ne3. Errors in diagnosis and their solution.

Patient M. is 53 years old. He was admitted to the surgical
torus department of the Chernihiv Regional Hospital with
complaints of general weakness, moderate chest pain, and
subfibril temperature.

Medical history. According to the patient and medical
records, he became ill from the end of January 2021 with a
body temperature to 39degrees. At first he was treated at the
local hospital for an abscess in the back of his right foot.
Opening and drainage of the foot abscess was performed.
During the treatment, MSCT was performed, and volume
formation of the mediastinum was diagnosed. He was sent
for a consultation to the Chernihiv Regional Hospital. The
patient was consulted by a thoracic surgeon. He was
hospitalized in the thoracic surgery department for further
examination and treatment.

Life history. TBS, typhus, paratyphoid, malaria, viral
hepatitis - denies. Allergic history is not burdened. There
were no injuries or operations. History of type II diabetes
mellitus, insulin-dependent. Not insured.

The following examinations were performed

Instrumental

1) FES Z-nnya: Compression deformation of the ¢ / 3

esophagus. Moderate DGR. Erythematous gastropathy.
Ulcer in the prepyloric part of the stomach, acute phase.

Erythematous duodenopathy. Dyskinesia of the
duodenum.
2) MSCT was performed with intravenous contrast

(Ultravist-370,100ml.). fracture of Th3 vertebrae. CT
signs of single small focal changes of the lungs,
hydropericardium, left pleural calcification,

hepatosplenomegaly, fatty hepatosis, sinus cyst of the
right kidney, abnormalities in the number of renal
vessels in the form of an additional renal artery on the
left. Given the anamnesis, it is impossible to exclude
the presence of pathological fractures of the 7" and 8"
ribs on the right in secondary lesions.

Figure 3. MSCT before surgery.
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Figure 4. MSCT before surgery frontal.

Figure 5. MSCT before surgery sagittal projection.

3) Doppler echocardiography C-tion: Aorthosclerosis.
Degenerative changes of AK sash. Moderate dilatation

of the LP. LVL IBE hypertrophy in the basal department.

Diastolic LV dysfunction by type of relaxation disorder.
The contractile function of the left ventricular
myocardium is preserved, but there is a relative
hypokinesis of the anterior wall of the left ventricle.

Performed before the opening of the foot abscess.

At normal indicators of red blood moderate leukocytosis,
the raised ESR to 70 mm / h was noted. Hyperglycemia to 30
mmol / 1, acetone in urine +++.

After detoxification, analgesic, antibacterial, correction of
insulin therapy, the patient went from decompensated to
subcompensated, but the intensity of pain in the thoracic
spine increased. The patient was preparing for regional, intra-
arterial  chemoembolization  followed by  systemic
chemotherapy.

The surgical council decided to perform a diagnostic video
thoracoscopy to take material to verify the diagnosis.

3. Diagnosis Before Surgery

Neoplasm of the posterior mediastinum.

The patient was taken to the operating room. The operation
was performed - video-assisted thoracoscopy on the right.
Opening and drainage of abscess of the middle and posterior
mediastinum. Biopsy.

After the operation, the patient's condition improved.
Glycemic parameters returned to normal.

X-ray after the surgery. Conclusion: Shadow of
functioning drainages. Condition after surgery. Compared
with the image before the operation, the dynamics is positive
due to the reduction of the area of shading, which is projected
in the lower lobe of the right lung. The pulmonary drawing
on the right is strengthened at the expense of a vascular
component. The roots of the lungs are not structural. Sinuses
- the case is visualized. Left out of the frame. The shadow of
the upper mediastinum is expanded. Heart is expanded due to
the left divisions.

Fibroesophagoscopy after the surgery. Conclusion: The
esophagus is passabled. The mucosa is diffusely hyperemic,
swollen. Compression, previously described, is absent. Reflux
esophagitis C (LA) Peptic ulcer of the esophageal cardia
(Savary). Signs of sliding hernia of the esophageal orifice of
the diaphragm. Erosive gastropathy. Ulcer of the antrum of the
stomach subacute phase. Congestive duodenopathy.

Bacterioscopic examination of the contents of the abscess
of the middle and posterior mediastinum of the MBT -
negative.

MSCT with IV contrast after the surgery. Conlusion: In
comparison with the data of MSCT examination from
previous examinations there is a decrease in the size of the
main process in the posterior mediastinum, but an increase in
the degree of destruction of Th3 vertebrae and its height in
the anterior and central divisions fluid in the right pleural
cavity, increasing the size of intrathoracic lymph nodes and
the degree of accumulation of contrast agent, increasing the
size of the focus in S10 of the right lung, reducing the
amount of fluid in the pericardial cavity.

Figure 6. MSCT after surgery.

4. Pathohistological Examination

1) In the sent material fragments of connective, fatty and
muscular tissues with chronic nonspecific inflammatory
process, areas of purulent inflammation with necrosis,
development of granulation tissue, focal sclerosis, hyalinosis.
2) In the sent material connective tissue with chronic
nonspecific inflammatory process, severe sclerosis,
hyalinosis, focal accumulations of xanthoma cells, areas of
purulent inflammation with necrosis and the development of
granulation tissue.

A medical consultation was convened to formulate a
diagnosis and further recommendations.
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The main diagnosis: Type 2 diabetes- is insulin dependent,
severe, decompensated condition.

The main complication: Diabetic microangiopathy of the
vessels of the lower extremities. Osteoarthropathy. Diabetic
neuropathy. Diabetic foot on the right, mixed form. Granulating
wound of the back of the foot after opening the abscess. Septic
condition. Abscess of the middle and posterior mediastinum.
Spondylitis with destruction of Th2 Th3 vertebrae. Reactive
erosive-ulcerative esophagitis. Intoxication.

Concomitant diagnosis: Gastric ulcer.

The patient was discharged with
Recommendations were given.

Evidence of surgical treatment of benign thymus tumors
for 2018-2021 (n=9):

1) With myasthenia - 5 patients;

2) No symptoms - 4 patients.

Thoracotomy (thymomectomy, thymectomy) - 5 patients

X-ray endovascular surgery - 3 patients

Conservative therapy - 1 patient

One month after treatment, 7 patients had no symptoms.

One patient had complications in the form of recurrences
of myasthenia gravis and cerebral edema, which required
tracheotomy and resuscitation.

Evidence of surgical treatment of thymic malignancies for
2018-2020 (n=6):

With superior vena cava syndrome - 4 patients.

Thoracotomy - 1 patient

Videothoracoscopy - 1 patient

Operation + intra-arterial administration of chemotherapy -
1 patient

Radiation therapy +
cytostatics - 1 patient

Conservative therapy - 2 patients

Died in the early postoperative period - 2 patients

Died of concomitant complications (cerebral edema, acute
cardiovascular failure) without surgery - 1 patient.

A total of 3 (20.0%) patients died.

improvement.

intra-arterial administration of

5. Conclusion

Tumors of the mediastinum are a rare pathology, the
difficulty of detection of which is due to the lack of specific
symptoms and the possibility of long-term asymptomatic
course. Surgical treatment plays an important role in the
treatment and proper diagnosis of interstitial tumors,
especially malignant. The use of minimally invasive
diagnostic methods (videothoracoscopy, transthoracic needle
biopsy) allows to obtain morphological verification in
preparation for treatment and to choose the safest and
optimal type of treatment for patients with this pathology.
But, as the second example shows, radical surgery may not
always be basic and generally used as a treatment. For 3
years we treated about 300 patients with specific and
nonspecific diseases of different localizations by the method
of intra-arterial chemoembolization. Thanks to X-ray
endovascular technologies, we transferred lung cancer from
non-resection to the possibility of surgery, stabilization of the

main process or metastatic foci or reduction in their size. In
patients with thymoma with paraneoplastic syndrome after 2-
3 courses of intra-arterial chemoembolization there was a
complete or prolonged regression of manifestations of
myasthenia. Patients with malignant (invasive) thymomas,
who had pronounced manifestations of the syndrome of the
superior vena cava, respiratory failure, after the 1™ course of
this therapy experienced improvement on the 1%, 2™ day.
X-ray endovascular methods of treatment should be in the
algorithm of each pathology, any localization of the process.
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