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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Median sternotomy has been the conventional 

approach for correction of atrial septal defect despite poor 
cosmetic results at times. Right anterior minithoracotomy was, 
therefore, assessed as an alternative procedure with a better 
cosmetic outcome. 

Material and Methods: from April 2008 through February 
2017 102 patients underwent correction of atrial septal defect 
with the use of normothermic perfusion on a beating heart 
through right anterior minithoracotomy involving a short 
incision through the fourth intercostals space and the direct 
cannulation. The 75 were female and 27 male end the averaging 
age 19,2 ± 2,0 years. The corrected defects included atrial septal 
defect type II, atrial septal defect with short aortic edge, atrial 
septal defect with short inferior edge, atrial septal defect with 
short superior edge, sinus venosus superior type atrial septal 
defect and sinus venosus inferior type atrial septal defect. The 
length of the skin incision varied from 4 to 10 cm, depending on 
the age of the patient. 

Results: There was no operative or late mortality or major 
morbidity. The mean cardiopulmonary bypass time was 19 ± 
4 minutes, the duration of mechanical ventilation after surgery 
in patients was 2,4 ± 0,9 hours. Cosmetic result was very 
satisfactory in all patients.  

Conclusions: The right anterior minithoracotomy incision 
is a safe and effective alternative to a median sternotomy for 
correction of atrial septal defect. Cosmetic results are highly 
satisfactory.

Key words. Atrial septal defect, minimally invasive cardiac 
surgery, minithracotomy.
Introduction.

As you know, the gold standard for performing surgical 
interventions on the heart in the conditions of artificial circulation 
(cardiopulmonary bypass), is the standard median sternotomy 
(SS), which provides full scope in the operating field and the 
implementation of manipulations without difficulties.

It is obvious that cardiac surgery is characterized by its 
multi-position and high degree of invasiveness (the operating 
aggression itself, artificial blood circulation (cardiopulmonary 
bypass), cardioplegia, hemodilution, heparinization, cooling, 
warming, electro-pulse therapy, etc.), not to mention specific 
complications of SS access, such as sternal instability, a high 
percentage of purulent-septic complications, great trauma, 
serious cosmetic insufficiency, and much more. In this regard, 
alternative minimally invasive approaches have been developed, 
i.e. various variants of thoracotomies, partial sternotomies, 

thoracoscopic methods, various techniques were proposed to 
improve the exposure of the operation object. Therefore, it is 
relevant to reduce the trauma of the operation, perioperative 
complications associated with the above factors [1-5].

Our experience shows that the closure of the dmpp 
(ASD) through right anterior minithoracotomy (RIGHT 
minithoracotomy) on the working heart (continuous perfusion of 
the heart without cross clamping the ascending aorta) is feasible, 
effective and safe without the use of special consumables with 
standard surgical tools [6-7].

In this article, we will present the results of 187 patients 
operated with a diagnosis of dmpp (ASD) in the Scientific and 
clinical center of cardiac surgery and transplantation in Taraz, 
Republic of Kazakhstan from the PMT and SS.
Materials and Methods.

The patients: Patients were operated on from April 2008 to 
February 2017 and were divided into 2 groups. 102 patients 
were operated on using RAMT under normothermic perfusion 
(NP) on a beating heart) of which 75 were female and 27 male. 
The age of patients in this group ranged from 1 year 6 months to 
45 years, averaging 19.2 ± 2.0 years.

The second control group included 85 patients, of which 39 
were female and 46 were male. The age of patients ranged from 
4 years 3 months to 52 years, averaging 25.3 ± 4.4 years. Patients 
in the control group were operated on using MS access under 
NP on a beating heart. All patients underwent general clinical 
examination methods, including the assessment of complaints, 
medical history, objective patient status, electrocardiography, 
transthoracic, in some cases, transesophageal echocardiography, 
chest X-ray (frontal projection) and laboratory tests.

The majority of patients had contraindications for the 
endovascular method of treatment due to the anatomy of the 
defect. In addition, 12 had an unsuccessful attempt for closure 
the defect in the catlab.

Contraindications for RAMT were previous chest injury, 
pleurisy, concomitant heart disease.

The main indicators of the clinical characteristics of patients 
included in the study are presented in table 1.
Operation technique.

It should be noted that the surgery was performed with a 
standard set of surgical instruments i.e. without the use of 
special thoracoscopic instruments, such as a pusher, Chitwood 
or flexibel clamp, single-lumen endotracheal intubation, a 
special retractor, etc.

As everyone knows, with MS, the skin incision begins 
retreating 1.5-2.0 cm below the jugular fossa and continues to 
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the xiphoid process [2]. The length of the incision varies from 
15 to 30 cm, depending on the age of the patient (Figure 1).

Figure 1. The skin incision line in MS.

ASD correction using RAMP.
A RAMP skin incision began at the right edge of the sternum 

at the level of IV (less often III) intercostal space and continued 
to arcuate down to the midclavicular line (Figure 2).

Figure 2. The line of the skin incision in RAMP.

The length of the skin incision varied from 4 to 10 cm, 
depending on the age of the patient. The direction of the skin 
incision in girls continued, circling the mammary gland from 
below along the skin fold.

Then, the skin and subcutaneous tissue were dissected, 
in women it is often necessary to move the mammary gland 
together with the capsule up. Then part of the pectoralis major 
muscle and intercostal muscle were dissected along the upper 
edge of the underlying rib. Hemostasis was carried out more 
carefully in order to avoid hemorrhage sites and a retractor was 
installed. The right lung was removed using a flexible retractor 
and the pericardium was longitudinally dissected with a patch. 
In cases of deep location of the aorta, for better access to the 
aorta (direct cannulation) in patients taller than 150 cm, the 
cartilaginous part of the IV rib had to be crossed, Figure 3.

Figure 3. The intersection of the cartilaginous part of the rib.

The intersection of the cartilaginous part of the rib in the form 
of a step provides tight fixation, which facilitated rapid healing 
without the formation of a false joint.

After opening the pericardium, the heart and large vessels 
were inspected for accessibility of the ascending aorta and the 
inferior vena cava (IVC). To bring the heart closer to the right 
pleural cavity and improve exposure, the following technique 
was used: the medial edge of the pericardial incision is pulled 
into the wound using three holders.

After this, general heparinization was performed and 
purse string sutures were applied. To improve visibility 
during manipulations on the aorta, a purse string suture was 
preliminarily applied to the appendage of the right atrium and 
was taken down and to the right (Figure 4).

Figure 4. Type of surgical wound without traction of the upper edge 
of the wound.

Next, two purse string sutures were placed on the aorta: the 
first was double, placed as high as possible for the installation 
and fixation of the arterial cannula, the second - at the highest 
point of the aorta (about 1.5-2.0 cm below the previous one), for 
the prevention of aeroembolism. At the same time, a sufficient 
distance between the first and second purse string sutures was 
provided to clamp the aorta if necessary.

For insertion of a cannula into the SVC, a pouch was placed on 
the appendage of the right atrium after preliminary squeezing it 
with a soft clamp. The pouch for introducing the cannula into 
the IVC is as close as possible to the ostium of the latter.

After the pouches were placed on the aorta, the right atrium 
appendage and the vena cava bypass, we started connecting the 
heart-lung machine. When the machine was connected, an IVC 
cannula was inserted through a separate stab wound at the level 
of the 7th intercostal space according to L. axillaris anterior 
dextra, which was subsequently used to install the drainage tube.

Figure 5 shows the pouches on the appendage of the RA 
and at the highest point of the aorta for the prevention of air 
embolism.
Correction of ASD.

After reaching the calculated perfusion rate, the vena cava 
turnstiles were pinched, and ventilation was turned off. Using 
a d-6 F needle, a puncture was made in the center of the 2nd 
pouch on the aorta for prolonged prophylaxis of air embolism 
and longitudinal right atriotomy was performed. With a large 
defect (> 1.0 cm) and small sizes of the left atrium, preference 
was given to the patch closure ASD, and for small defects (<1.0 
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cm) and normal sizes of the cavity of the left atrium, the defect 
was direct closure (Figure 6).
Prevention of Air Embolism.

For adequate prevention of aeroembolism, in our work, we 
maintained the following main conditions:

· Lowering the head end of the operating table by 20-25º.
· Ensuring adequate perfusion pressure (not lower than 60 mm 

Hg).
· Changing the position of the operating table by 30º towards 

the assistant and inserting a roller between the shoulder scapula 
of the patient.

· After reaching the estimated puncture rate in the region of 
the second pouch at the highest point of the ascending aorta for 
bloodletting and prolonged aeroembolism.

· The level of blood to be kept along the edge of the defect, 
and careful drainage of blood by an assistant using cardiotome 
suction from the ostium of the coronary sinus.

Before tightening the last suture on the septal defect, the 
anesthetist inflates the lungs, which creates an overflow of the 
left heart.

Before the last sutures are applied to the RA, the vena 
cava is completely released, and the full respiratory volume 
of ventilation is turned on. Bloodletting from a hole in the 
ascending aorta continues until hemodynamics is completely 
stabilized, i.e. rise in systemic blood pressure within 90-100 / 
60-70 mm Hg. and after stopping the bypass continues for 5-7 
minutes.

Thus, the prevention of air embolism itself requires a 
coordinated interaction between the surgeon and the anesthetist, 
especially when creating massive blood supply at the stage of 
sealing the RA.

The effectiveness of the prevention of air embolism was 
evaluated using transesophageal echocardiography.
Myocardial Protection in Cardiac Surgery.

The current cardioplegia technique, despite perfection, will not 
replace its coronary blood flow. The myocardium is affected by 
the so-called "mandatory ischemia" i.e. in most cases, it leads 
to reperfusion damage to the myocardium after removing the 
cross-clamp from the aorta and resuming coronary blood flow 
[8,9].

The results of randomized trail trials revealed that the advantage 
of one or another method of myocardial protection continues 
to be debated, and the controversy over the composition of 
cardioplegic solutions, their basis, temperature, administration 
options, and application of reperfusion aspects stimulate further 
experimental studies and clinical trials aimed at improving 
the safety of cardiac surgery interventions. Therefore, we 
proposed a method for the ASD correction on a beating heart 
without cardioplegic arrest, which allows us to avoid the above 
disadvantages of switched off coronary blood flow.
Results.

The main compared indicators for both groups were: the 
duration of the operation, the duration of mechanical ventilation 
in the postoperative period, the volume of blood loss, the 
frequency of transfusion of blood and its components, the time 
spent in the hospital, the subjective status and satisfaction with 
the cosmetic effect of the postoperative wound.

The total surgery time in both groups of operated patients did 
not exceed 2 hours (on average 1.45 ± 0.9), while in the group 
of MS on hemostasis during layering (due to increased bleeding 
of the sternum injection site, especially in adults patients) spent 
more time. There was no significant difference in bypass time, 
which characterizes the qualification of the operating surgeon. 
The duration of mechanical ventilation after surgery in patients 
of the main group was 2.48 ± 0.9 hours, while in the MS group 
it lasted on average 4.38 ± 0.5 hours. Drainage blood loss in the 
early postoperative period averaged 110 ml in the main group 
and up to 239 ml in the control group. An analysis of the data 
shows that in some cases, patients operated on by accessing a 
MS resorted to infusion of freshly frozen plasma (FFP) and the 
introduction of protamine for the purpose of hemostasis, Table 2.

Noteworthy is the subjective status of patients, i.e. after 
transferring to the ward, patients of the main group were 
allowed to lie on their side, for 2-3 days they could take care 
of themselves, and all patients and their family members were 
satisfied with the cosmetic effect, Figure 7.

Figure 5. This maneuver is especially important during aortic 
cannulation and hemostasis control after cannula removal.

Figure 6. The main stage of the ASD correction and the principle of 
the correction of the defect in a beating heart without cross-clamping 
the aorta.

Figure 7. After 6 months.
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Discussion.
When heart defects were corrected under bypass conditions, 

MS became the most popular and standard access [10-15]. 
However, standard accesses to the heart are accompanied by 
extensive lesions of the soft tissues and muscles with vessels 
and nerve endings passing through them, as well as prolonged 
healing of the sternum. Moreover, serious drawback was low 
cosmetic effect of this access. Therefore, the reduction in the 
morbidity of the operation is primarily associated with surgical 
access. The main problem of mini-accesses is a great limitation 
of the size of the surgical field, which creates difficulties in 
visualizing and performing surgical procedures [12,16]. Given 
the incidence of patients with ASD with contraindications to 
the endovascular method and the experience of surgeons in 
our center, the correction of ASD with minithoracotomy was 
performed without technical difficulties, as evidenced by bypass 
duration, the duration of the surgery and the absence of any 
complications.

In our opinion, the revealed decrease in the volume of 
blood loss in the intraoperative period during thoracotomy is 
associated with minimal dissection of the soft tissues along the 
selected intercostal space, avoiding gross sternal damage during 
sternotomy.

Despite the achievements of cardiac surgery technology, 
the success of perfusion-anesthetic management and the 
improvement of methods for regulating vital functions, 
inadequate myocardial protection remains the main cause 
of complications and, in some cases, fatal outcomes during 
cardiosurgical operations. This is more relevant to ensuring 
adequate protection of the myocardium, the restoration of 
normal heart function depends on its effectiveness [8,9]. When 

perfusion is performed without cross-clamping the aorta, the 
development of ischemic changes, cardiac arrhythmias and 
conduction disturbances after the anoxia period is reduced, 
the need for inotropic support for correction of small cardiac 
output syndrome after bypass with aortic constriction and the 
introduction of a cardioplegic solution is significantly reduced 
[6,7,10].

Prevention of aeroembolism is an important procedure in 
minimally invasive cardiac surgery, especially when the aorta 
is not pinched. Applying a series of sequential techniques 
described in this article, we managed to avoid air entering the 
left parts of the heart i.e. in the left atrium, especially in the left 
ventricle. For an objective assessment, the control was carried 
out by visualization of the transesophageal echocardiography 
[5,11]. All patients quickly woke up and there were no 
cases of neurological deficit. At the beginning of the RAMP 
development, our connection time to the bypass was 15-20 
minutes longer. With the acquisition of the experience of the 
surgeon, this time did not differ significantly, averaging 20 ± 4 
minutes. This testifies to the feasibility, safety and effectiveness 
of minithoracotomy in ASD correction [17-21].
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РЕЗЮМЕ
СРАВНИТЕЛЬНЫЙ АНАЛИЗ КЛИНИЧЕСКИХ 

РЕЗУЛЬТАТОВ ЛЕЧЕНИЯ ПАЦИЕНТОВ С РАС, 
ОПЕРИРОВАННЫХ С ПОМОЩЬЮ ПРАВОЙ 
ПЕРЕДНЕЙ МИНИТОРАКОТОМИИ И СРЕДИННОЙ 
СТЕРНОТОМИИ

Шейшенов Жалил1, Keмельбеков Канатжан1,2,3, 
Жошибаев Сейтхан1, Tуртабаев Баглан1, Жунисов 
Бакытжан3

1Научно –клинический центр кардиохирургии и 
трансплантологии, Kaзахстан, Tараз

2Южно-казахстанская медицинская академия, 
Казахстан, Шымкент

3Международный казахско-турецкий университет имени 
Ахмет Ясави,Казахстан, Туркестан

Срединная стернотомия является общепринятым методом 
коррекции дефекта межпредсердной перегородки, несмотря 

на то, что иногда она дает плохие косметические результаты. 
Таким образом, правая передняя миниторакотомия 
была оценена как альтернативная процедура с лучшим 
косметическим результатом.

Материалы и методы: с апреля 2008 по февраль 
2017 года 102 пациентам была выполнена коррекция 
дефекта межпредсердной перегородки с использованием 
нормотермической перфузии на работающем сердце 
через правую переднюю миниторакотомию, включающую 
короткий разрез через четвертое межреберье и прямую 
канюляцию. Среди них 75 женщин и 27 мужчин в среднем 
возрасте 19,2 ± 2,0 года. Исправленные дефекты включали 
дефект межпредсердной перегородки II типа, дефект 
межпредсердной перегородки с коротким краем аорты, 
дефект межпредсердной перегородки с коротким нижним 
краем, дефект межпредсердной перегородки с коротким 
верхним краем, дефект межпредсердной перегородки 
верхнего типа и дефект межпредсердной перегородки 
нижнего типа. Длина кожного разреза варьировалась от 4 
до 10 см, в зависимости от возраста пациента.

Результаты: Случаев оперативной или отдаленной 
смертности или серьезных осложнений не было. Среднее 
время искусственного кровообращения составило 19 ± 4 
минуты, продолжительность искусственной вентиляции 
легких после операции у пациентов составила 2,4 ± 0,9 
часа. Косметический результат у всех пациентов был 
удовлетворительным.

Вывод: правый передний миниторакотомический 
разрез является безопасной и эффективной альтернативой 
срединной стернотомии для коррекции дефекта 
межпредсердной перегородки. Косметические результаты 
весьма удовлетворительны. 

Ключевые слова: дефект межпредсердной перегородки, 
малоинвазивная кардиохирургия, минитракотомия.
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ASD-ს მქონე პაციენტების კლინიკური შედეგების 

ომპარაციული ანალიზი, რომლებიც ოპერირებდნენ 
მარჯვენა წინა მინითორაკოტომიით და მედიანური 
სტერნოტომიით

Sheishenov Zhalil1, Kemelbekov Kanatzhan1,2,3*, Joshibaev 
Seitkhan1, Turtabaev Baglan1, Zhunissov Bakhytzhan3

1საუკეთესო-კარდიოქირურგიისა და 
ტრანსპლანტაციის კლინიკური ცენტრი, ყაზახეთი, 
ტარაზი 

2სუთ ყაზახეთის სამედიცინო აკადემია, ყაზახეთი, 
შიმკენტი, ალ-ფარაბი-1 მოედანი

3ა. იასავის საერთაშორისო ყაზახურ-თურქული 
უნივერსიტეტი, ყაზახეთი, თურქესტანი

მედიანური სტერნოტომია იყო ჩვეულებრივი მიდგომა 
წინაგულების სეპტალური დეფექტის კორექციისთვის, 
მიუხედავად ზოგჯერ ცუდი კოსმეტიკური შედეგებისა. 
მარჯვენა წინა მინითორაკოტომია შეფასდა, როგორც 
ალტერნატიული პროცედურა უკეთესი კოსმეტიკური 
შედეგით.

მასალა და მეთოდები: 2008 წლის აპრილიდან 
2017 წლის თებერვლამდე 102 პაციენტს ჩაუტარდა 
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წინაგულების ძგიდის დეფექტის კორექცია გულის 
ცემაზე ნორმოთერმული პერფუზიის გამოყენებით 
მარჯვენა წინა მინითორაკოტომიის საშუალებით, 
რომელიც მოიცავს მოკლე ჭრილობას მეოთხე 
ნეკნთაშუა სივრცეში და პირდაპირ კანულაციას. 75 
ქალი და 27 მამაკაცი ბოლოს საშუალოდ ასაკი 19,2 
± 2,0 წლის. კორექტირებული დეფექტები მოიცავდა 
წინაგულების ძგიდის დეფექტს ii ტიპის, წინაგულების 
ძგიდის დეფექტს მოკლე აორტის კიდით, წინაგულების 
ძგიდის დეფექტს მოკლე ქვედა კიდით, წინაგულების 
ძგიდის დეფექტს მოკლე ზედა კიდით, სინუს ვენოზუს 
უმაღლესი ტიპის წინაგულების ძგიდის დეფექტს და 
სინუს ვენოზუს ქვედა ტიპის წინაგულების ძგიდის 
დეფექტს. კანის ჭრილობის სიგრძე მერყეობდა 4-დან 10 
სმ-მდე, რაც დამოკიდებულია პაციენტის ასაკზე

შედეგები: არ იყო ოპერატიული ან გვიან 
სიკვდილიანობა ან ძირითადი ავადობა. საშუალო 
გულ-ფილტვის შემოვლითი დრო იყო 19 ± 4 წუთი, 
პაციენტებში ოპერაციის შემდეგ მექანიკური 
ვენტილაციის ხანგრძლივობა იყო 2,4 ± 0,9 საათი. 
კოსმეტიკური შედეგი ძალიან დამაკმაყოფილებელი 
იყო ყველა პაციენტში.

დასკვნები: მარჯვენა წინა მინითორაკოტომიის 
ჭრილობა არის უსაფრთხო და ეფექტური ალტერნატივა 
მედიანური სტერნოტომიისთვის წინაგულების ძგიდის 
დეფექტის კორექციისთვის. კოსმეტიკური შედეგები 
ძალიან დამაკმაყოფილებელია.

საკვანძო სიტყვები: წინაგულების ძგიდის დეფექტი, 
მინიმალურად ინვაზიური კარდიოქირურგია, 
მინითრაკოტომია.
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