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MINIMALLY INVASIVE ACCESS FOR OPEN HEART SURGERY,
FOUR YEAR EXPERIENCE

Today in the modern medicine, the quality of life takes on great importance, what determined significantly by
the cosmetic effect of the surgery. Together with it 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.

Objective. The objective of this prospective cohort observational study was to assess in-hospital mortality,
bypass time and morbidity in all patients undergoing open heart surgery at our Center using a combination of
port access and direct vision.

Material and methods. Starting from January 2013 and December 2016 JSC "National Resarch Cardiac
Surgery Center" in Astana performed 229 operations through minimally invasive access using thoracoscopic
video equipment. All of 229 patients, 158 were female, 71 were male patients. The age distribution was between
18 and 72 (the average age is 42). Mean New York Heart Association functional class 2.18+0.8). Mean ejection
fraction 48+11. Pulmonary hypertension (PAP>30 mmHg, n=169 [74%)]). The 82 (36%) patients underwent with
atrial septal defect, 64 (30%) patients primarily underwent Mitral valve repair (14 (22%) Annuloplasty, 31 (48%)
Chordoplasty, 16 (25%) Posterior leaflet resection and sliding valvuloplasty, 2 (3%) augmentation, 1 (2%) Cleft
closure) and 51(22%) underwent Mitral vale replacement (26 (51%) biological and 25 (49%) mechanical valve),
3 (1,3%) patients underwent with ventricular septal defect, 16 (7%) patients underwent tricuspid valve repair and
prosthesis, 3 (1,3%) ASD and tricuspid valve repair, 4 (1,7%) aortic valve replacement, 5 (2,1%) patients underwent
fenestration and drainage of the pericardium. In 4 cases, of mitral valve surgery monopolar radiofrequency ablation
of the left atrium

Results and discussion. There was no hospital mortality. Rethoracotomy for bleeding from intercostal
arteries was made in one case. In one case we have stroke, ischemic type. Conversion to sternotomy was made
in 4 patients because of adhesive pericardium. After surgery hospital stay was 4-5 days. The average time of
cardiopulmonary bypass and aortic clamping was 135,415 min./65,8+5 minutes respectively. The number of
patients complaining of mild pain in the postoperative sutures during discharge was 15 (13%).

Conclusions. Minimally invasive open-heart surgery using thoracoscopic equipment with cardiopulmonary
bypass demonstrates that is a feasible method that can be performed safely and effectively, especially in the
hands of experienced surgeons.
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invasive approach are firmly implemented into the

practice of many cardiac clinics in the world. In some
hospitals, such interference amounts to 65% [1.2] of the total
number of operations. Wrongly selected approach is the cause of
the conversion of the discussion what discredits this technique
to some extent; also it is the reason for not using the technique
in practice.

Since its introduction in the mid-1990s, minimally invasive
cardiac surgery (MICS) has been shown to be a feasible alternative
to a conventional full- sternotomy approach, and several studies
have reported excellent clinical outcomes with low perioperative
morbidity and mortality. As a result, MICS is being increasingly
employed as a routine procedure worldwide. On the other hand,
several issues have been raised, including complications specific
to this technique and its steep learning curve, while there are
also concerns regarding the durability of a mitral valve repair
through a limited access. In this study, the current status and future
perspectives of MICS were examined.

O ver the past decade, the surgeries with using minimally
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Among the advantages of minimally invasive techniques we
appreciate: reduction surgical trauma, shorter time of ICU stay
and total hospital stay, decrease of infectious complications, blood
loss, better cosmetic and others. In modern medicine, the quality
of'life is of great importance and to a large extent is determined
by disturbance of body integrity. Thus according to Massetti "if
the size and quality of the scar reduces the psychological stress
of the patient, then these should be considered when planning
the operation" (Massetti et al., 1999).

Objective - the objective of this prospective cohort
observational study was to assess in-hospital mortality, bypass
time and morbidity in all patients undergoing open heart surgery at
our Center using a combination of port access and direct vision.

MATERIAL AND METHODS

Starting from January 2013 and December 2016 JSC
"National Resarch Cardiac Surgery Center" in Astana performed
229 operations through minimally invasive access using
thoracoscopic video equipment (table 1).
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Table 1 - Demographic data

Age Mean 42

Female 158 (69%)
Male 71 (31%)

Gender

Mean NYHA functional class -1

Mean ejection fraction (%) 4811
Pulmonary hypertension 169
(PAP > 30 mm Hg)
ASD, AVD, AVSD 82
Mitral valve disease 115
Myxomatous 54 (47%)

(anterior leaflet prolapse,
posterior leaflet prolapse,

23 (42,6%)
30 (55,5%)

bileaflet prolapse) 1(1,9%)
Rheumatic 51 (44,4%)
Dilatative cardiomyopathy 7 (6%)
Endocarditis 2 (1,7%)
Congenital 1 (0,9%)
Mitral valve pathophysiology o
Mitral regurgitation 66 (57%)
Mitral stenosis 41 (36%)
Mixed 8 (7%)
Tricuspid valve disease 16
Aortic valve and other 10

The patient is intubated with a single or double lumen
endotracheal tube. In patients weighing 35 and higer kilograms
and those requiring concomitant right-sided procedures like
TVRp, TVR or ASD closures, an additional venous cannula is
inserted percutaneously through the right internal jugular vein
into the superior vena cava by the anaesthesiologist immediately
after induction of anaesthesia (picture 1).

Picture 1 - Jugular vein cannulation

The patient is connected to CPB by cannulation of the
femoral artery and vein (single venous cannula for isolated
mitral valve procedures) through a 2 cm transverse incision in
the groin (picture 2).

Transesophageal echocardiography (TEE) is mandatory to
confirm the optimum location of the tip of the venous cannula
in the right atrium. Body temperature is maintained around 34
°C and vacuum-assisted venous drainage is used throughout
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Picture 2 - Femoral vein and artery cannulation

the procedure. A 5-6 cm right lateral mini-thoracotomy, just
infero-lateral to the nipple in men and in the submammary
crease in women, is used to enter the thorax through the fourth
intercostal space (ICS). A dedicated instrument set designed for
minimally invasive surgery is used to perform the operation. A
small thoracic and soft tissue retractor is utilized to spread the
ribs (picture 3).

&

Picture 3 - Right lateral mini-thoracotomy, small thoracic
and soft tissue retractor with video assisting

The pericardium is opened 3-4 cm anterior and parallel to the
phrenic nerve from the distal ascending aorta to the diaphragm.
A video camera and a transthoracic Chitwood aortic cross-clamp
are inserted through 10 and 5 mm ports in the 2nd and 3rd right
ICS, respectively. One litre of antegrade blood cardioplegia is
delivered directly into the aortic root through a long cardioplegia
needle and repeated after 20 minutes, if necessary (picture 4).

The mitral valve is accessed through a paraseptal incision
and a left atrial retractor is used to expose the mitral valve.
MVR is performed in a routine fashion using horizontal mattress
pledgeted polyester sutures, with preservation of one or both
leaflets. MVRp for degenerative mitral valve disease is most
commonly performed utilising the Goretex neochordae by
the “Loop technique”. Assessment of the optimal length and
precise fixation of neochordae to the papillary muscles and
the free edge of the mitral leaflets are the fundamental aspects
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Picture 4 - The aortic root through a long cardioplegia
needle and cross pump

of this technique. A semi-rigid annuloplasty ring is implanted
to support the repair. Mitral valve competency is restored in
patients with Barlow’s disease, utilising a myriad of different
techniques from leaflet resection to neochordae to Alfieri’s edge-
to-edge repair. Ischemic MR is corrected utilising an undersized
ring annuloplasty. Following the mitral valve procedure, the
left atrium is de-aired by filling it with saline during closure.
(picture 5, 6)

Picture 6 - Mitral valve annuloplasty ring
and posterior leaflet augmentation

A direct closure of a PFO/ASD can be easily performed
through the left atrial approach, however patch closure of the
ASD, TVRp or TVR have to be accessed through the right
atrium after establishing total CPB by clamping the superior
and inferior vena cavae with large bull-dog clamps. TVRp or
TVR can also be performed after releasing the aortic clamp.
Following this, the patient is temporarily weaned from CPB
to assess the quality of repair or replacement by TEE and to
complete the de-airing procedure. Thereafter, CPB is resumed,
the cardioplegia needle vent is removed, haemostasis is checked
and the pericardium is closed. The patient is then finally weaned
off CPB and decannulated.

All of 229 patients, 158 were female, 71 were male
patients. The age distribution was between 18 and 72 (the
average age is 42). Mean New York Heart Association
functional class 2.18+0.8). Mean ejection fraction 48+11.
Pulmonary hypertension (PAP>30 mmHg, n=169 [74%)]).
The 82 (36%) patients underwent with atrial septal defect,
64 (30%) patients primarily underwent Mitral valve repair
(14 (22%) Annuloplasty, 31 (48%) Chordoplasty, 16 (25%)
Posterior leaflet resection and sliding valvuloplasty, 2 (3%)

B augmentation, 1 (2%) Cleft closure) and 51 (22%) underwent
Picture 5 - Mitral valve anterior leaflet rupfure Mitral vale replacement (26 (51%) biOlOgiC&l and 25 (49%)
and triangular resection mechanical valve), 3 (1,3%) patients underwent with
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Table 2 - Minimally invasive surgery volume
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Minimal invasive surgery
25
20
2 15
2
o
< 10
5
0 1 I FETE ] mm . m
Mitral . . A Mitral .
valve . Trucuspid Aortic ASD, Mitral valve tricuspid Mitral valve: Tricuspid | Mitral valve
replace- Mitral AVD valve valve tricuspid | replace- valve rg air. Pericard replace- valvg repair and
ASD ment valvg replace- | replace- valve ment, asemaief fenestration ment repair mp xoma
{mechanic| repair ment ment repair ablation epxplantatoin (biological P Y
valve} valve)
m 2013 20 12 10 3 7 0 3 2 1 2 6 0
m 2014 18 5 18 0 2 2 0 0 0 0 2 1 1
= 2015 22 5 13 0 1 1 1 2 0 1 3 1
m 2016 19 8 21 0 4 1 3 0 0 2 6 1
ventricular septal defect, 16 (7%) patients underwent tricuspid ~ Table 3 - Intraoperative results
Valv§ repair and prost.hesis, 3 (1,3%) ASD and tricuspid V.alve Activity T
repair, 4 (1,7%) aortic valve replacement, 5 (2,1%) patients - -
underwent fenestration and drainage of the pericardium. In Duration of surgery 250%55 min
4 cases, of mitral valve surgery monopolar radiofrequency Artificial circulation 140+ 50min
ablation of the left atrium. (table 2) X-clamp time 100+ 25min
RESULTS AND DISCUSSION Respiratory care 4,252 hrs
There was no hospital mortality. Rethoracotomy for bleeding Intensive care unit stay 15,34 hrs
from interco.stal art-?ries was made '{n one case. In one case we Postoperative hospitalization 4,11,2 days
have stroke, ischemic type. Conversion to sternotomy was made - -
in 4 patients because of adhesive pericardium. After surgery lerral valve repair _ 64
hospital stay was 4-5 days. The average time of cardiopulmonary Posterior leaflet re§ecflon 16
bypass and aortic clamping was 135,415 min/65,8+5 minutes Chordoplasty, a.nfenorleafle’r
respectively. The number of patients complaining of mild pain in resection 31
the postoperative sutures during discharge was 15 (13%) (table 3). Cleft closure L
Annuloplasty only 14
CONCLUSIONS Posterior leaflet augmentation 2
Minimaly invasive access without sternotomy reduces the M.l’rral Yale replacer?wen’r 26 (5 1?’)
duration of hospital stay after surgery; early activation of the (Biological, mechanical ) 25 (49%)

patient and the rapid recovery of physical functions; better
quality of life of the patient; less pronounced postoperative
pain. It is associated with very low rates of conversion to a
conventional sternotomy and mortality. After surgery, the patient
is not in need of rehabilitation. Minimally invasive open-heart
surgery using thoracoscopic equipment with cardiopulmonary
bypass demonstrates that is a feasible method that can be
performed safely and effectively, especially in the hands of
experienced surgeons.
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T¥XbIPbIM

A. KYPMANAEB', E. KYATBAEB', J1. MIOJIJIEP?, 1O. NA"

T«¥nmmbliK FbinbiMU KapoOuonoausi opmarnbifbi» AK, AcmaHa K.,

KasakcmaH Pecriybnukacsl,

2YHusepcumem knuHukacel, MIHcbype K., Aescmpusi

AWBbIK XYPEKKE XXACANBbIHTAH MWHWUMARNbAObI
MHBA3UBTI SOICTEPAIH 4 XbIJ1AbIK TOXIPUBUECI

VHBa3mBTi aaicTep onepawums Typrepi COHFbl OH Xblnaa anemaeri
KenTereH KapauoxXupyprusi knuHukanapbiHga 6enceHgi Typae
eHrisinin keneai. Kenbip aypyxaHanapaa otaHblH 6yn Typi acanbl-
HaTbIH OTaHbIH >XanmMbl CaHblHbIH 65%-bIH Kypaiabl.

3epTTeyaiH MakcaTbl. OpTanbiFbiMbI3aa allblk xypekke «[lopT
akuecc» xaHe Tikenen Gakbinay KOMOUHaUMSA KOMbIMEHEH MUHU-
Manbbl MHBA3MBTI OnepaumsanapbiH XXacnaHaHaTbiH NauMeHTTePain
aypy-cbipkayblH, emaenyi MeH aypyxaHaga opblH anatbliH eniM
KepCeTKiLUTepiH KOropTTbl NPOCMNEKTUBTI 3epTTeynepiH baranay.

MaTtepuman xaHe apicTtepi. 2013 xbinfbl KaHTap meH 2016
XbINFbl )XEMNTOKCaH apanblfblHAa AcTaHa kKanacbiHaafFbl «YNTTbIK
FbINbIMW KapAMOX1pyprus optanbiFbi» AK Topakockonusinblk 6eiHe
XabablfblH KongaHa oTbIpbIn, a3 MHBA3uBTI 229 oTa xacagbl. 229
nauneHTTiH 158 aiten, 71 ep agam 6ongabl. MauneHTTepaiH xackl 18
6eH 72 apanbifbiiaa 6onasl (opTa xackl — 42). (Hbto-Mopk xypek
KaybIMAACTbIFbIHbIH KpUTEpPUsANapbiHa car opTaila (yHKLMOHanNabIK
knacc — 2.18+0.8). OpTa webifapbiM dpakuymscel — 48+11. Okne
KbICbIMbIHbIH keTepinyi — PAP>30 cbiH. 6aF. MM, n=169 (74%). 82
nauneHTke (36%) >xypekLuenep apanblk KankaHblH KeMiCTiri G0MbIH-
Wwa oTta xacangpl, 64 naumeHTke (30%) KOC xapmarbl KaknakLwaHbl
KannbiHa kenTipy GomblHWa oTa xacangbl (14 nauuneHTtke (22%)
aHHynonnactuka, 31 naumenTke (48%) kopgonnactuka, 16 na-
uneHTke (25%) apTkbl xapMaHblH (CTBOpKa) apTblK TEPICiH anbin
TacTtay GOMbIHLIA CbipFbiManbl BanBynonnactvka, 2 nauneHTke
(3%) ayrmeHTaums, 1 nauneHTke (2%) NnnoHuaanbAi CUHYC aypybliH
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empey 6orbiHLa oTa xacangbl), 51 nauneHTke (22%) Koc xxapmarbl
KaknakLuaHbl anmacTbipy GombiHWa oTa kacangbl (26 naumeHTTe
(51%) Buonoruanbik, 25 nauneHtte (49%) MexaHuKanblk NpoTes-
6eH anmacTbipbingbl), 3 naunenTke (1,3%) kapbiHWanap apanbik
KankaHblH keMicTiri 6oiblHLa oTa xacangbl, 16 nauneHTke (7%) yw
»apmarnbl KaknakLwaHbl kanmnblHa KenTipy MeH npoTte3aey bovblHLa
oTa xacangpl, 3 naumeHTke (1,3%) Xypekiwenep apanbik KankaHblH
KeMicTiri GoMbIHLLA XaHe YLL XXapMaribl kaknakLlaHbl KanmnbiHa KenTipy
BoviblHIWa oTa )acangpl, 4 nauneHTke (1,7%) Konka kaknakLiacbiH
anmacTbipy 6oiblHLLIa OTa xacangbl, 5 naumeHkTe (2,1%) dpeHecTpa-
UMs XeHe nepukapaTbl ApeHaxaay boiibiHlwa oTa xxacangbl. Con
akK KypeKLeHiH 6ip nonocTi pagnoXxuinikTi abnaumacel agicimeH
KOC Xapmarbl KaknakwacbiHa TepT oTa xacangbl.

HaTuxenepi xoHe Tankbinaybl. AypyxaHaga nauuveHT enimi
OpblIH anfaH oK. Kabbipraapanblk KypeTaMmbipAaH kaH keTy cebebiHeH
Oip peT peTopakoToMus xacanapl. bip peT nwemuansik nHapkT
opbIH angbl. XXypekkabbl kabblHFaH 4 NaLMeHTKe CTEPHOTOMMUS Xa-
cangbl. [NaumeHTTep oTa xacanfaHHaH KeviH aypyxaHaga 4-5 kyH
xatTbl. XXacanabl kKaHanHanbIMbl MEH KOJKa KbICKbILLbIH yCTan Typy
yakblTbl OpTa ecenneH anfaHga coemnkeciHwe 135,4+15 xaHe 65,815
MWHYTTbI Kypagbl. AypyxaHapaH wbirap ke3ge 15 (13%) nauneHT
onepaumsfaH KeniHri Tiric opblIHAAPbIHbLIH LaMarsibl ayblpaTblHABIFbIH
anTThbl.

KopbITbIHAbI. XXacaHabl kKaHaHanbIM )XaHe TOPaKoCKOMUSbIK
XababIKTblH NanaanaHblybIMEH, allblK XYPeKKe XacarblHaTbiH
onepauusiHbiH, MUHUManAabl MHBa3WBTI A4ICTI iC Xy3iHAe Kayincis,
api Tmimaj icke acbipyra B6onagpl, acipecce Taxipubeni xvpyprrap
XacaunTblH 6ornca.

Hezizzi ce3dep: muHuMansObl uH8a3uSMI.

PE3WOME

A. KYPMANAEB', E. KYATBAEB', 1. MIONJEP?, 10. NA"

"HayuoHanbHbIl Hay4YHbIU KapOuoxupypaudeckul yeHmp,

2. AcmaHa, Pecnybrniuka KazaxcmaH,

2YHusepcumemckas KiuHuka, 2. IHcbype, Aecmpusi

MWUHUMATIbHO UHBA3UBHbLIE ONEPALIMXA HA OTKPbITOM
CEPOLE, YETbIPEXTIETHUW ONbIT

3a nocnegHee gecaTunetue onepauuy ¢ MUHUManbHbIM UHBa-
31BHbIM BMELLATENbCTBOM MPOYHO BHEAPSAOTCS B NPAKTUKY MHOMUX
KapamororMyeckmx KIMHKK no BceMy Mupy. B HekoTopbIx 60MbHUYHBIX
yypexaeHnsx Takoe BMellaTenbCcTBO gocTuraet 65% ot obuiero
yucna onepawun.

Llenb uccnepoBaHus. 3agaden HacTosALWEro NpOCNeKTUBHOIO
KOrOpTHOTO MCCneaoBaHNs SBMANack oueHka 60nbHUYHOM neTanb-
HOCTK, NeproAa UCKYCCTBEHHOIO NoAAepXaHUsS XN3HW 1 NpoLieHTa
CMEepTHOCTM BCEX NaLIMEHTOB, NEPEHECLLNX ONnepaLuio Ha OTKPLITOM
cepaue B Hawem LieHTpe ¢ KOMBUHMPOBaHHLIM NPUMEHEHNEM [0-
ctyna «[lopT akueccy» 1 NpsiMblM BU3yanbHbIM JOCTYMNOM.

MaTepwuan u metoabl. HaunHas ¢ sHBaps 2013 1. n no gekabpb
2016 . AO «HauuoHanbHbIN HAayYHbIN KapAMOXUPYPIMYECKUIA LIEHTP»
B I. AcTaHa nposen 229 onepauuii ¢ MUHUMarbHbIM MHBa3VBHbLIM
BMeLLIaTeNbCTBOM C NMPUMEHEHUEM TOPaKOCKOMUYECKOro BUAEO-
obopynoBaHus. N3 229 nauneHtoB 158 xeHWMH 1 71 MyxynHa.
BospacTHoit ananasoH konebancsa mexay 18 n 72 rogamu (cpenHui
Bo3pacT coctaBun 42 roga). CpegHuit yHKLMOHANbHbLINA Knacc
Hb}0-17|0pKCKOl7I accoumnaumm cepgua 2.18+0.8). CpegHsia dpakums
Bblbpoca 48+11. leroyHas runepteHsusa (PAP>30 mmHg, n=169
[74%]). Y 82 (36%) Habntopancst Aedekt MexnpeacepaHon nepero-
poaku, 64 (30%) nauuneHTa nepeHecnm NepBnYHOE BOCCTaHOBIEHNE
MUTpanbHOro knanaxa, 14 (22%) naumeHToB C aHHynonnacTukou, 31
(48%) naumeHT c NNacTVKON CYXOXUIbHbIX XOPA KnanaHa, 16 (25%)
NnauMeHToB C pe3ekumen 3agHen CTEHKM KnanaHa U CKOnb3sien
nnacTvkon knanaHa, 2 (3%) naumeHTa C yBenuyeHuem TOMLLMHbI
cTeHkn, 1 (2%) ¢ 3akpbiTvem gedekta n 51 (22%) nepeHecnu 3ameHy
MWTpanbHoro knanaxa 26 (51%) 6uonoruyeckuin n 25 (49%) mexaHu-
yeckuii knanaH), 3 (1,3%) nauueHTa ¢ AeeKkToM MeXOKenya04KoBOW
neperopogku, 16 (7%) nauneHTOB NepeHecnn BOCCTaHOBIEHME U

B MEDICINE (AImaty), Nes (180), 2017




KAPOMOXWUPYPIUS ]

npoTe3npoBaHne TpuKycnuaansHoro knanaxa, 3 (1,3%) naumeHTta
C gedeKkToM MexnpeacepaHov Neperopogkn ¢ BOCCTAHOBMEHWEM
TpUKycnuaaneHoro knanawa, 4 (1,7%) nauueHta c 3aMeHow aop-
TanbHOro knanawa, 5 (2,1%) nauneHToB nepeHecny heHecTpaumo
1 ApeHnpoBaHue nepukapga. B 4 cnyyasx onepaumn MuTpansHoOro
KnanaHa MCrnomnb30Bancs MeToA MOHOMOMSAPHOW pagnMovacToTHON
abnaumn nesoro npeacepans

Pe3ynbkrathl M 06cyxaeHue. bonbHMYHas neTanbHOCTb He Ha-
6niopanack. B ogHoM cnyyae npoBoamnack peTopakoToMus BBUAY
KpOBOTEYEHMNSt U3 MexxpebepHbIx apTepuii. B ogHoMm cnyyae nmen me-
CTO ULLEMUYECKUI UHAAPKT. Y 4 naumeHToB Bbin NpeanpuHNAT nepe-
XOf}, Ha CTEPHOTOMMIO MO NPUYMHE cnaeyHoro nepvkapavTa. Mocneo-
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nepawumVoHHbIN nepuog npedbiBaHus B 6onbHULEe cocTaBun 4-5 oHen.
CpenHee BpeMs nogaepaHusi UCKyCCTBEHHOTO KPOBO-00paLLEHNS U
3axuma aopTbl coctaBuno 135,4+15MnH/65,8+5MUH. COOTBETCTBEH-
HO. Yncno naumeHToB ¢ xanobamu Ha cnabble 6onu B obnactu no-
creonepawlmnoHHbIX LLIBOB BO BpeMs BbiNncku coctasnseT 15 (13%).

BbiBogbl. Onepaumn Ha OTKPLITOM cepAue C MUHUManbHbIM
BMeLLaTenbCTBOM C MCMOMb30BaHWEM TOPAKOCKOMUYECKoro 06o-
pyooBaHUst ¢ NOAOEPXKKOWM MCKYCCTBEHHOMO KpoBoobpalleHust ae-
MOHCTPUpPYIOT 060CHOBaHHOCTb AAHHOW METOAMKM, KOTopasi MOXeT
npoBoanTbca 6esonacHo 1 adeKTMBHO, B 0COBEHHOCTM B pykax
OMbITHBIX XUPYPrOB.

Knrovesble crioea: MuHUMarbHO UHBa3UHasi orepayusi.
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