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SUMMARY

Isaienko V.V.Modern methods of diagnosis and surgical treatment of patients wi
heart tumors of various genesis.Manuscript.The dissertation on competition of a
scientific degree of the doctor of medicakienceson a specialty 14.01.04
"Cardiovasculasurgery".i "NationalM.M. Amosounstitute of Cardiovascular Surgery
NAMS of Ukraine".
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The dissertation is devoted to the study of diagnostic problems and t
development of modern methods of surgical treatment of heart tumorsI{t3 Wisease
is not often found among other pathologies in cardiac surgery, it is distinguished
complex clinical symptoms, which requires the use of various diagnostic measures
the development of an optimal system for their implementation for tfextiek
determination of this patholog¥he main method of treatment of HT is determined to be
surgical, which requires further improvement, the development ofteewiques that
will ensure increased efficiency of operations and prevent the development
complications in the postoperative peridtie issue of avoiding recurrence of neoplasms
remains relevant at the present time, as evidenced by modern literary sthecefore,
the main problem of cardioncology is to ensure the radicality of the intervention;
moreover, there is still no unified view on this issfie.in-depth study of the immediate
and longterm results of surgical treatment of HT will allow focomparative assessment
of the effectiveness of various surgical techniques, which contributes to the solution
these problems.

The work is based on the analysis of the results of examination and surgi
treatment of 110 consecutive patients with -nayxomous cardiac tumors (NCT) (70
cases- malignant cardiac tumors (M(J,;T40 cases nonmyxomous benign cardiac
tumors (NBCT), and 902 consecutive patients with cardiac myxomas (CM), who we
observed at the State InstitutiONational M.M. Amosovinstitute of Cardiovascular
SurgeryNAMS of Ukraine" (NICVS) for the period from January 1969 to January 1,
2023.

This work has developed an algorithm for the diagnosis, differential diagnosis a
surgery of NPS andM, which provides a significant improvement in the results of the
treatment of this pathologythe features of clinical manifestations are presented an
guantitative differential diagnostic signs of HT have been developed, which allow time
suspicion of the presence of a cardiac neoplasm and referral of the patient to additit
instrumental examations (CT, MRI, PETCT).

Among patients with NDPS, the most commdb% (14 cases out of 40were

patients with papillary fibroelastoma (PFE neoplasm that mainly affects the valvular
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apparatus of the hea@ther types of this pathology were determined in: rhabdomyoma
- 8 (20%), fibromas 4 (10%), lipomas and leiomyofibromas in 3 patients, respectively.

This work demonstrates that the wide variety of sizes and different localizations
NBCT, their relationship to the valve apparatus and the ability to fragment can mimic t
clinical picture ofvarious cardiac disease addition, it has been proven that the
methods of examination of patients with this disease are quite diverse and prov
accurate diagnosis bIBCT. Certain manifestations, for example, noise phenomena, me
be abseneven when the neopladotalized on the valve apparatus and the heart volum
is large.Thus, it becomes necessary to use instrumental methods of research that a
visualization of the formation or refute such a diagnosis, which confirmed in the presen
study.

In the diagnosis and differential diagnosigHi, the leading role to date belongs
to two-dimensional echocardiography (EchoCG), including transesophagaa.
method has high resolution, sufficiently adequately determines the size, localizati
invasive nature of the neoplasm, features of valve structures and the state of myoca
contractility.When using ultrasound, the differential diagnosid®fcan be based mainly
on the nature of tumor growth, its mobility, connection with the valve appanatuis a
most adequate for neoplasms with characteristic invasive growth (fibrom
rhabdomyoma).

Computed tomography and magnetic resonance imaging complement the diagn
with additional information, which allows for more careful planning of surgreaktment
tactics.Nevertheless, it should be noted that, in our experience in the diagné$is of
the need for the use of such methods is not gr&dtso.

The determination of recommendations for surgical and chemotherapeu
treatment of neoplasms depends on the localization of the tumor, its prevalence in
heart tissue and the features of the pathological process of suppression of intracar
hemodynarits. The main thing that determines the effectiveness of surgical treatment
HT is timely diagnosis of the disease, which allows for radical intervention, which shou
ensure maximum hemodynamic effect. The presented work defines the basic surc

prindples aimed at preventing tumor fragmentation during its removal to prevent mater
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embolism.In addition, new methods of radical removal 8T of difficult-to-reach
localization have been developed and implemented.

According to the canons of oncology, the final diagnosis of the type of tumor
made only during surgery and affgthohistological examination. The determination of
recommendations for surgical and chemotherapeutic treatment of tumors depends ol
localization of the neoplasm, its spread to the heart tissue and the features of
pathological process of suppressiof intracardiac hemodynamicBhe main thing that
determines the effectiveness of surgical treatmeidTas timely diagnosis of the disease,
which allows for radical operation, which should ensure maximum hemodynamic effe

It should be noted that when performing operationgi®nthe entire arsenal of
surgical techniques should be used, including thoracoscopic techniques and instrume
which may be necessary to achieve technical and hemodynamic radicality of surg
interventions Heart transplantation may be performed, in special cases, as a methoc
surgical treatment of this patholodytudies have shown that with timely diagnosis and
achieving maximum radicality of the operation, relapses of the disease not obardved,
the duration and quality of life of patients do not differ from the general population.

In the group of patients wittMCT (70 patients), the most common were
angiosarcomas and rhabdomyosarcomas, which accounted for 24 (34.3%) and 9 (12
cases, respectively.eiomyosarcoma was detected in 7 (10%) patients, malignar
myxosarcoma and fibrosarcom#® (8.6%) patients, poorly differentiated sarconta
(7.1%) patients, respectivel@ther types of malignant tumors were: malignant fibrous
histiocytoma- 5.9%; chondrosarcoma 2.9%; liposarcoma, lymphoma, mesothelioma
and immature teratomal.4% each.

Diagnosis oMCT remains a difficult taskThis is confirmed by the significant list
and frequency of their clinical signs: from minor manifestations of the disease to varic
degrees of congestive heart failure, pain attacks, heart rhythm disturbances and n
otherslt should be noted that the rapid development of heart failure, refractory to card
therapy, is a distinctive feature of this pathology along with the general reaction of 1

body to the neoplasm: significant weight loss, general weakndsspid fatigue, fever
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that develops for no apparent reason and does not respond to antibacterial therapy,
ESR and anemia.

In the diagnosis oMCT, the use of ultrasound is due to its availability, -non
invasiveness and high efficiencyhis method of investigation successfully identifies the
following significant features oMCT: absence of a pronounced tumor pediclé4
(77.1%) cases, immobility 43 (61.4%) cases, intramural growitl64 (91.4%) cases,
close contact with valvular structurésl5 (21.4%) cases, uneven tumor edges0
(71.4%) cases.

In instrumental diagnostics of MCT, a new method of puncture biopsy under tl
control of CT navigation was used, which allows determining the adequate tactics
specific chemotherapy in cases of heart and mediastinal tumors. This method is espec
effective in cases of pathological process in the right heart and is clearly less traum:
compared to thoracotomy.

It should be noted that in all 14 cases of PFE, exclusively yakserving
interventions were performed.

Surgical operations performed on all patients WItGT. In 59 (84.3%) cases out
of 70, surgical treatment performed under conditions of artificial blood circuldtidn.
case (1.4%) partial removal of the LV tumor on a working heart was perfoimed.
(14.3%) patients, exploratory thoracotomy with subsequent biopsy performed, which v
due to the large area of heart damage by the malignant process, as well as the spre
the neoplasm to adjacent tissu@s. these cases,large area of damage to the heart by
the malignant process detected, as well as the prevalence of neoplasms in adjacent tic

Advanced surgical interventions, in which vajmeserving techniques were used,
improved intracardiac hemodynamics and radicality of removal of |M@Ts,
moreover, it did not increase the risk of the intervention it3élfis, among 30 patients
who were operated on using advanced techniques, 5 (16.7%) people died, while ir
patients who were operated on without additional techniques, lethal consequer
occurred in 8 (20.5%) caséerefore, it is advisable to strive for a more radical surgica
intervention, if possible, with MCT, which simultaneously provides a better

hemodynamic effect due to the restoration of damaged heart structures.
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The presented study analyzed the immediate andtemng results of surgical
treatment of nonmixomald T, the causes of hospital mortality and adverse -tenqp
outcomes of operationsg-or the first time in cardioncology, methods of surgical
treatment of patients with nonmixomids$ were developed and implemented in practice,
which ensured a reduction in the number of severe postoperative complications, narr
a reduction in tumor intoxication, this main cause of lethal consequdncesder to
prevent tumor toxins from entering the bloodstream during the main stage of operatic
tumors removed in large fragments, which prevented tumor traumathenguction
devices of the artificiairculatory system apparatus turned bffthe postoperative stage,
active detoxification therapy was carried out (forced diuresis, correction of blood buff
systems, prevention of renal failure).

This introduction of a new tactic for the treatmentMET using detoxification
methods in the operative and early postoperative stages has ensured a decrease in h
mortality from 33.3% (which observed in 192001) to 4.8% over the past 20 years.
Given the inevitability of the spread of tumor cells thraugfhthe patient's body as a
result of the operation to remoMECT under conditions of artificial blood circulation and
the high risk of developing metastases in the distant peritite most frequdn
complication, which has fatal consequences for patients, it is necessary to urge
conduct chemotherapy in the early postoperative period, which will prevent tl
development of these complicatiorfRrevention ofMCT recurrence is necessary to
ensure the long life of this cohort of patients,

In general, the results of research presented in this work on the improvement
diagnostic methods and surgical techniques for the treatment-ohyaomaNT, which
is due to the significant diversity of this pathology, determine the timeliness
determining its clinical manifestations, its diagnosis and differential diagmbsthods
for reducing the risk, increasing the effectiveness of surgical treatment of these tum
and preventing the development of postoperative complications, as well as mgrevi
quality and duration of life of this cohort of patients, have been demonstrated. Abou
third of operations foNBCT (31.4%) performed using additional surgical techniques tc

restore the function of damaged cardiac structures, as well as ensuring the radicalit
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interventionslt should be noted that in all 14 cases of PFE, exclusively \sdaeng
interventions were performedh general, in the surgical treatment NBCT, valve
sparing operations on theé/Tperformed in 12.5%f cases, V replacement in 2.5%,
valve-sparing operations on the\W- in 5%. MV replacement in 5% of caseslIn
addition, other techniques performed, which determined the hemodynamic efficiency ¢
radicality of the operation&ven with the benign nature of the neoplasms, the nunfiber
affected cardiac structures of various localization is quite significant (37.5%), whic
deserves appropriate attention.

Among primary heart tumors with benign growth, cardiac myxomas (CM) occur.
a leading place F4]. Of all benign heart tumors, CM detected in up to 80% of cases, tf
need for surgical removal of which is beyond dodlitese neoplasms grow into the
lumen of the heart cavities, have a rounded or chs$taped shape, a capsule present ol
absent, a jelhlike, less often elastic consistency [B].most cases (885%) CM formed
in the left atrium (LA).

The "National M.M. Amosovinstitute of Cardiovascular SurgerNAMS of
Ukraine" (NICVS) as of 01.01.2023 has experience in surgical treatment of 1012 he
tumors.This is one of the largest experiences in the world, concentrated in one card
surgical centerAt the same time, myxomas of various localization, including multiple
ones, observed in 902 cas#ésshould be noted that 87.9% of cardiac myxomas were
localized in the left atrium (LA)The experience of a large number of observations o
patients with such pathology allows us to congutbbjective analysis of the results of
surgical treatment and determine some features of the manifestation and course o
disease studied in the postoperative perMdny years of experience and extensive
clinical material allow us to study the frequency of complicated forms of cardic
myxomas, which may be accompanied by an unusual course, require additio
diagnostic methods and surgical treatment, which is vergritapt to know and apply in
the treatment of this serious pathology.

Cardiac myxomas are easily fragmented and usually mobile, creating conditic
for possible trauma to surrounding tissues and embolization of the vessels of the I

circulatory system [7, 12{alcification of the CM and its fibrosis are often noted, which
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increases the aggressiveness of the mechanical effect on the valve structures [5, 7,
Pathology of the valvular apparatus in combination with cardiac myxomas noted in
(8.1%) patientsMoreover, in some patients, the neoplasm directly contacted the valvul
apparatus or sprouted valve structuilesother cases, the left atrial myxoma created
hemodynamic conditions for relative tricuspid valv&/{Tinsufficiency, associated with
overload of the right heart sections. Our experience in the treatmeanobmitant
valvular pathology irfCM shows that valve lesions in the absolute majority are associate
with the direct effect of the tumor on the valve structulreshis case, the nature of the
damage can be very diverse, from the occurrence of relative insufficiency roftthe
valve MV) or TV due to the expansion of the fibrous ring to significant traumatic damac
to the valve structures by an intracardiac tumor, manifested by deformation or rupture
the valve leaflets, rupture of its chords andutna to the papillary muscles with the
occurrence of varying degrees of traumatic valve insufficieddye study of the
macrostructure of myxomas in patients with mechanical damage to heart valves allov
us to determine that out of 22 cases of significant mechanical damage to the valves o
heart, in 19 (86.3%) cases the myxomas were distinguishectlprésence of massive
areas of fibrosis and calcification on their surface. At the same time, in 18 (81.8%) ca
the myxomas were characterized by praraad mobility.

Surgical correction of valve lesions of varying complexity was performed in 6
patients, in 5 patients from the valve apparatus of thig(#) and 'V (1) it was possible
to remove tumor tissue without damaging the valve and subvalvular structures.

Recurrence of myxoma recorded in 23.3% of casedn cases of treatment with
"family myxomd, the need for repeated operations can reach28%. Recurrence of
the diseaseccurs quite rarely, providethat the neoplasm is radically removéd.the
same time, repeated operations are not always associated with true recurrence at th
of the primary myxoma localization [8,1]. Our experience in studying the problem of
recurrence oCM after their removal shows that there are significant differences in tr
frequency of recurrence in patients with myxoma syndrome and in cases with spore
CM. Thus, among 895 patients operated on for spoi@M¢ recurrence of the disease

observed in 13 cases, which was 1.%ftcases with myxoma syndrome, the recurrence
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rate was 42.5%n all cases, repeated myxomas occurred in other parts of the heart ¢
this should not always be called tumor recurrence.

The search for the causes of disease recurrence showed that the frequency o
complication depended on the radicality of tumor remoVhalus, among 902 patients
operated on with CM, the principle of radicality of tumor removal observed in 806 cast
At the same time, tumaecurrences in the distant period occurred in 10 patients, whic
was 1.2%Based on the data on the radicality of operations in the NICVS, especially
the initial stage of operations to remove cardiac neoplasms, it should be noted
radicality was questionable in 96 cases (10.6%nong these patients, myxoma
recurrence occurred in 6 cases, which was 6.3%. Our experience of surgical treatme
CM is 902 operations, the number of recurrences of cardiac myxoma was 16 cases (1.
Our studies indicatéhat the radicality of surgical intervention @M depends not only
on the removal of the tumor within the boundaries of healthy tissues, but also on
completeness of the lesion of the altered vessels, the endothelial cells of which can
source of recurrence of myxonfecurrence of cardiac myxoma is one of the infrequen
complications of the postoperative period, which, however, requires a certain vigilar
and annual EchoCG control.

An equally significant complication of the courseG@W is embolism of the large
and small blood circulation circles, the frequency of occurrence of such a complicati
in the clinical course oCM can reach 30% and lead to fatal consequencesMn
especially in the case of damage to the cerebral vessels, and can also be a threat
coronary vesselsAccording to our data, the number of patients with embolic
complications of the clinical course of the tumor process was 58 (6.7%) pAbphe.
same tine, the overwhelming number of embolic complications, which amounted to 4
(77.9%), affected the cerebral vascular pGalses of peripheral vascular embolism were
much less common (16.9%pPnly in two cases (0.2%) were coronary artéGA)
embolisms observed. Only 13.0% of patients with CM who had complications in the fol
of cerebral vascular embolisdiagnosed with cardiac myxoma after echocardiography
in the first 10 days after the onset of the clinical signs of cerebral circulation disémders

2 casesthis period was 2 dayAnd in the other 4 cases, the diagnosis of cardiac myxom
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was determined within a period of 6 to 10 ddgghe remaining 40 (87.0%) patients, the
diagnosis of cardiac tumor made within a period of 27 days to 6 maaignificant
role in the delayed diagnosis in these cases played by the lack of vigilance of doct
which requires additional educational work.

The possibility of fragmentation of CM can lead to damage to both cerebral vess
and CA.Embolic complications can occur in young patients, in the clinical picture c
which there are few other symptomd-if, which should alert cardiologists to a probable
tumor lesion of the heart. The range of clinical manifestations of CA embolisfT is
extremely diverse, from severe pain syndrome to minor discomfort, which is associa
with the degree of myocardial circulatory disturbance, and depends on the type of bl
supply to the heart and the work of anastomoses of occluded arteries aedréwoil
occlusion of the coronary vessel.

Concomitant ischemic heart disease can also significantly aggravate the cours
the disease, distorting symptoms, affecting myocardial funcibthe same time, the
combination of heart tumors with coronary artery pathology significantly complicates tl
clinical course of diseases in patienitsthe available medical literature, studies of such
a combination are presented by descriptions of isolated cases and there is no systel
analysis [442]. Of 1012 patients with heart tumors, 45 (4.5%) hadiBgant coronary
artery damage requiring surgical interventitirshould be noted that 2 of these patients
(4.5%) had acute embolism of the coronary vessels by tumor t&sswang the clinical
manifestations in patients with concomitant coronary artery damage, angina pectoris |
is the most common in 84.5% of cases, in contrast to patients without coronary art
damage, where a different quality of pain syndrome noted avitequency of 25.5%.
The features of clinical manifestations in such patiethis,degree of coronary artery
damage, and methods of their correction studiemifatal outcomes noted, all patients
were discharged for outpatient treatment.

One of the frequent manifestations of cardiac myxoma is hyperthermia and ott
constitutional signs, which may be a manifestation of the secretory activity of tt
neoplasm, but may also be associated with the process of infection of the tumor or o

organs.Removal of myxoma, in which there is a high probability of an infectious proce:
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(even if the patient has hyperthermia), should be accompanied by a thorough revisio
the chambers and valve apparatus of the heart with additional treatment with antise
solutions, as well as the selection of adequate antibacterial therapy in tibeepaisve
period.

Overall, the irhospital mortality rate for surgical treatment of CM over the past 2
years has been 0%, and all patients were discharged for outpatient treatment.

In the study of coronarography of 67 patients with CM, it proven that these patiet
in all cases have tortuous coronary arterigSA) of varying degreeslhe vast majority
of this cohort of patients has a pronounced (+2 and €3), which in total amounted to
86.6% (58 observations out of 67).is worth paying attention to these data, which
significantly distinguishes these patients from the general population, in which t
frequency ofTCA observation is 9.2%. In addition, a study conducted jointi\ whe
Institute of Molecular Biology and Genetics of the National Academy of Medice
Sciences of Ukraine, using blood samples from patients operated @Mfat the
NICVS, found that the blood plasma of patients witM was distinguished by a
particularly pronounced stimulating ef
are sensitive to the available growth factors, in the culture medium. This conclusior
evidence of the secretory effect GM on the macroorganism, namely, the effect of
growth factors, which can contribute to the remodeling of the walls of blood vessel
including coronary arteries, causing their tortuosity.

In general, the research conducted on the development of algorithms for
diagnosis and surgical treatmentdif presented a wide variety of clinical course of these
diseases, the development of specific complications, opened up the possibility
determining the causes of their occurrence, timely diagnosis and differential diagno
increasing the effectivenesstareducing the risk of surgical treatment, which contributes
to improving the quality and duration of life of patients with this serious fugio

Key words non-myxomous benigrcardiactumors, malignancardiactumors,
cardiac myxomas, detoxification therapy, surgical treatment, radicality of the operatic

metastatic lesion, complicated course, tortuosity of the coronary arteries.
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