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Over the past decades, operations using mini-invasive access have been firmly established in the practice
of many cardiosurgical clinics around the world. In some clinics, this type of intervention accounts for 65%
of the total number of operations. Incorrectly selected access is the reason for the conversion of the section,
which to some extent discredits this technique and refusing to use it in practice.

The variety of existing accesses requires clear indications and contraindications to their choice. However,
there is no unified opinion on this issue in the contemporary literature. Thus, the development of an algorithm
for selecting access in operations from mini-accesses can lead to an improvement in the quality of cardiac

This article presents literature data on existing accesses in valvular operations and presents in-depth
studies reporting that, benefits of minimal invasive mitral valve surgery, there are advantages a decrease
in injury rate of operations, postoperative complications, shorting periods of staying in hospitals, a good

Key words: mini-invasive access, mitral valve.

surgery (MIMVS) procedure was individually described

by Navia and Cosgrove [68], and then by Cohn et al. [69].
Since those reports, various less invasive methods have been
developed, including parasternal, hemi-sternotomy, right mini-
thoracotomy, and totally endoscopic approaches [75].

A right parasternal incision was utilized in early MIMVS
cases, with encouraging clinical results presented [68, 69].
However, this approach has been gradually aban- doned because
of potential chest wall instability and sus- tained pain due to
resection of costal cartilages, while other disadvantages include
the necessity of transection of the right internal thoracic artery
and difficulty with conversion to a median sternotomy [75].

Thereafter, a hemi-sternotomy became the common
approach for MIMVS, and McClure et al. described excellent
early and long-term results of 707 minimally invasive MV
repair cases, most of which were performed using a lower hemi-
sternotomy. Among those, operative mortality was 0.4% with
low perioperative morbidity, including reoperation for bleeding
(2%), stroke (1.9%), and deep sternal infection (0.7%) [70].
Although some questions remain, including whether a hemi-
sternotomy approach is minimally invasive, since sternotomy-
related complications are not completely avoided [71], this type
of incision remains in common use by some surgeons, as neither
a specific surgical instrument nor cardiopulmonary bypass (CPB)
system is required [75].

The first MIMVS procedure through a right mini-tho-
racotomy was performed in 1996 by Carpentier et al. [72].
Soon thereafter, Chitwood et al. presented clinical results of 31
video-assisted MV operations that utilized a transthoracic aortic
clamp and reported a 30-day mortality rate of 3.2% with no

I n the mid-1990s, the first mini- mally invasive mitral valve

major complications [73]. In 1998, the Leipzig group reported
129 video-assisted MIMVS cases with port-access technology,
which was based on endo-aortic balloon clamping [74]. Since
then, a right mini-thoracotomy has become the most common
approach for MIMVS along with development of related
technologies, such as long-shafted surgical instruments, high-
resolution endoscopy, and CPB systems with peripheral access.
Therefore, this review was focused on MIMVS through a right
mini-thoracotomy [75].

In the modern medicine, the quality of life takes on great
importance, what determined significantly by the cosmetic effect
of the surgery. Thus, according to M Massctti: "If the size and
quality of the rumen can reduce psychological stress of a patient,
it should be considered during planning an operation."

The variety of combinations of types of the constitution
and the options of heart diseases requires the surgeon's ability
to possess different variants of mini-approaches. The literature
suggests several methods of choosing a surgical approach, based
on preoperative imaging. The simplest one is to use X-rays.
In addition to the X-ray picture, the patient's constitution and
related variants on interrelations of internal organs and skeleton
are taken into account [7, 8].

Another technique involves the usage of transesophageal
echocardiography performed on the operating table after
intubation, but before the skin incision [9]. The technique which
allows very accurately determining the position of the heart and
selecting the desired approach is spiral computed tomography
(CT). The selection of spiral CT for this purpose was based on
the accuracy of the method, its non-invasive, the possibility of
simultaneous imaging of bone structures and soft tissues, as well
as determining the spatial relations in a chest. Wrong selected
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approach is the cause of the conversion of the discission what
discredits this technique to some extent; also it is the reason for
not using the technique in practice.

Currently, for the correction of heart defects, the following
types of minimally invasive approaches are used:

1. Open technique with using small incisions (8-10 cm) and
traditional IR connection [6, 10, 11, 12, 13, 14, 15].

2. «Port-access» technique, when IR connected through
the femoral vessels, the aortic occlusion by endoaortic balloon
catheter, video support; the operation is performed through small
(port) routs [16, 17, 18, 19, 20].

3. Combination (the technique includes elements of the
«Port-access» in conjunction with traditional methods of heart
surgery [1, 21, 22, 23, 24, 25, 26, 27, 28]).

4. Recently, the reports about the operations performed in
cardiac surgery with using robotics have published [27, 29, 30,
31,32, 33].

Most authors, who use minimally invasive surgery,
noted a decrease in injury rate of operations, postoperative
complications, shorting periods of staying in hospitals, a good
cosmetic effect [7, 21, 34, 35, 36, 37, 38].

Many of the questions in this section of Cardiac have been
studied insufficiently. Thus, the selection criteria of choosing
an approach have to be verified depend on the pathological
state of each of the valves and the individual patient's anatomy.
The indications and contraindications for minimally invasive
interventions in the presence of acquired valvular disease (AVD)
are not developed. There is no consensus on how to connect
(before the abbreviation should be written the full term) IR
apparatus, supply cardioplegic solution in the literature; the
need for the development and use of special tools is pointed
[3, 5,39, 40, 41].

The prosthetics technique of aortic, mitral, tricuspid valves,
plastic septal defects has become a waste, routine procedure,
where route to the heart is made through the longitudinal median
sternotomy (LMS), which is recognized as the "gold standard"
in the performance of all cardiac surgery with cardiopulmonary
bypass.

Despite of the apparent advantages of the LMS like the
access to the heart, the in-depth studies in recent years have
reported the possible weakness of access associated with
large traumatic, what is one of the main factors involving the
development of mediastinitis in the early postoperative period.
Infections of superficial soft tissue at the LMS increase the
risk of deep sternal infection with necrosis of sternal and the
development of mediastenita. Postoperative mortality caused
by the last option can reach 50%. The development of deep
sternal infection in the early postoperative period may lead to
such severe complications as the arrosive bleeding; in the long
term period can cause diastasis of sternum with the necessity
of re-operation [8, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52,
53, 54, 55].

Another indication of LMS traumatism is severe pain
syndrome in the early postoperative period, what requires
repeated use of analgesics, even after discharge. In turn, the
pain syndrome and the usage of narcotic analgesics may cause
the phenomenon of respiratory failure due to the breach of
respiratory mechanics in the early postoperative period [20,
52].

In connection with the abovementioned, cardiac surgery
has changed its direction towards the reduction of invasiveness;
as a result, the new trend "Minimally invasive cardiac surgery
(MICS)" has appeared, and it has been accepted and approved
as the new technique at the International Forum Society of
minimally invasive surgeries in 2003 (STS National Database,
2003;) [5, 24, 56, 57, 58, 59].

Along with improvements in clinical outcomes of mitral
valve (MV) repair procedures, early surgical intervention for
degenerative mitral valve regurgitation (MR) has been promoted.
The 2014 American Heart Association/American College of
Cardiology (AHA/ACC) guidelines indicate that MV repair is
reasonable (Class Ila) in asymptomatic patients with chronic
severe primary MR with preserved left ventricular (LV) function
(LV ejection fraction [60% and LV end-systolic dimension \40
mm) in whom the likelihood of a successful and durable repair
is more than 95% with a low expected mortality rate (\l %)
when performed at a heart valve center of excellence [60]. Fur-
thermore, Suri et al. reported that prompt surgical correction of
severe degenerative MR within 3 months following diagnosis
in asymptomatic patients with preserved LV function resulted
in a decrease of 40% in risk of late death and a 60% diminution
in heart failure incidence [61, 75].

These trends toward early surgery have been pushing
development of less invasive approaches for MV repair.
Furthermore, the belief that a minimally invasive approach
leads to less pain, shorter hospital stay, faster return to normal
activities, and superior cosmesis has also driven its development
worldwide. As a consequence, minimally invasive mitral valve
surgery (MIMVS) procedures have rapidly grown in popularity
and become standard in many centers. According to The Society
of Thoracic Surgeons Adult Car- diac Surgical Database
(STS ACSD) in the United States, the proportion of MIMVS
procedures increased from 11.9% of mitral valve surgeries
(MVS) in 2004 to 20.1 % in 2008 [62]. Similar trends have also
been seen in Japan, where the ratio of MIMVS increased from
5.7% of all MV repair cases in 2008 to 15.6% in 2012 [63]. Most
meta-analysis studies and reviews have shown that MIMVS
provides equivalent outcomes as compared to conventional MVS
with a standard sternotomy approach in terms of early mortality
and morbidity [64-67]. However, as more institutes implement
an MIMVS program, additional issues have become highlighted,
including MIMVS-specific complications, long-term repair
durability, and learning curve, as well as others [75].
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MUTPAINbObI KAKNAKLWAHbIH MUHUMANBbAU MHBA3UB-
TU XUPYTUSAHbIH OAMY TAPUXbI

COHFbl OH XbINAblKTa MUHWMHBA3UANbIK €HY apKbinbl OTa Xa-
cay afici anemHiH KenTerH KapavoXupyprusinblk KnvHWKanapbiHa
eHrisingi. Kenbip knvHukanapga apanacyfblH OCbl Typi Xannbl
oTacaHblHbIH, 65%-H Kypanapl. KaTe TaHaanfaH eHy TinikTiH KOHBep-
TauusicbiHa ceben 6onazabl, 6yn ocbl aaicTiH NangackiH 6enrini 6ip
OeHrenae asanTbin, OHbIH ToXipubeaeH LbiFapblnybiHa oKenegi.

KonpaHbicTafbl eHydiH KenTypniniri onapabl TaHgayaa gan
KepceTimaep MeH Kapcbl kepceTiMaepai Tanan eteaai. Ananga
ocbl Macene GonbiHWa 3amaHayn aaebunettepae BipbiHFam o Xok.
Ocbinaniwa, oTa xacay KesiHae MUHW-eHYAEH eHy 9AiCiH TaHgay
anropuTMiH a3iprey KapAMoX1pyprusinbIK XKepaeM KepceTy canacbiH
apTTbipagbl.

MuHuManbabl MHBa3WBTbI 8AIC apkacbiHAa onepauusifaH KeniHri
aypyxaHaja xaTy yakbITblH KbicKapTazbl; NAUMEHTTIH onepauvsiaaH
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KeWiH epTe cayblifbin, duankansik PyHKUUSNApPbIHbIH Te3 apaaa
KannblHa KenyiH kamTamachbl3 eTefi; NauMeHTTiH emip canacblH
XakcapTaabl; onepauusgaH keriH nauuMeHTTiH aypybl asblpak
Gankanagabl.

Hezizei ce3dep: MuHUUHBa3USANbIK eHY, Mumpanbobl Kak-
nakwa.

PE3IOME

A. KYPMANAEB', E. KYATBAEB', 1. MIOJNJIEP?, 10. NA*

"HayuoHanbHbIl Hay4YHbIU KapOuoxupypaudeckul yeHmp,

2. AcmaHa, Pecnybrnuka KazaxcmaH,

2YHusepcumemckas KiuHuka, . iHcbype, Aecmpusi

UCTOPUA PA3BUTUA MUHUMANBHO MHBA3UBHOW XU-
PYPI'MUA MUTPAINTbHOIO KITAMAHA

3a nocnegHue gecATUNeTUs onepauuu ¢ UCMOoNb30BaHUEM
MWHUMHBA3UBHOIO AOCTYyMa NPOYHO BHEAPEHbI B MPAKTUKY MHOMMX
KapaMOXNPYPrMYecKUX KMUHMK Mupa. B HEKOTOPbIX KMMHMKAaxX Mo-
nobHoro poga BMmellaTenbcTBa cocTaBnsoT 65% ot obwero ko-
nu4yecTBa onepauuii. HenpaBunbHO BblIbpaHHbIA JOCTYN SBRASETCS
NMPUYMHON KOHBEpTaLUMWU paspesa, YTO B OMNpeferieHHoN CTeneHu
OVCKPEAMTUPYET AaHHY METOAMKY U SIBMSIETCA MPUYMHON OTKasa
OT €€ UCMOMb30BaHNs B NPaKTUKe.

MHoroobpasue cyLlecTByLLMX AOCTYNOB TpebyeT YeTKMX Noka-
3aHWIN M NPOTMBOMNOKa3aHui K ux Belibopy. OfHaKo eAUHOTr0 MHEHNS MO
[AaHHOMY BOMpOCY B COBPEMEHHOW NuTepatype HeT. Takum obpasom,
paspaboTka anropMTMa Bbibopa AOCTyna npu onepaumsx U3 MUHU-
[OCTYMNOB MOXET NPUBECTU K MOBbILLIEHWIO KAa4eCTBa OKa3blBaEMON
KapaMOXMPYPruyecKon NOMOLLN.

B naHHOI cTaTbe NpuBefeHbl NMUTepaTypHbIE AaHHbIE O Cylle-
CTBYHOLUMX MUHUMATbHO MHBA3UBHBIX AOCTYMNax npu onepauusix Ha
MWUTpanbHOM KNnanaHe 1 NpeAcTaBneHbl yrinybneHHble ccneaoBaHums,
KOTOpble COOGLLA0T, YTO NPV MUHUMAIIBHO UHBA3UBHOW XUPYpPrv
MUTPAnbHOro KnanaHa oTMeYaeTcsi yMeHbLUEHNe TpaBMaTUYHOCTU
onepauuin, NocrneonepaumoHHbIX OCNIOXHEHWIA, COKpaLLEHNe CPOKOB
npebbiBaHNs B cTaUMoHape, XOPOLUNIA KOCMETUYECKNA 3D deKT.

Knroyeebie cnoea: MuHuuH8a3ugHbIl 0ocmyr, MumparsnbHbIl
KnanaH.
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