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Pestome. MauueHTuTE CbC CHAPOMA Ha MapdhaH YecTo MMaT TeXKW KUBOTO3aCTpaLLaBaLLM CbpLEYHO-ChIOBH YCIOXHEHMS,
BKIOUMTENHO aHeBpU3MarHa aunaTtauus Ha aoptata unm aopTHa aucekaums. MpnbnuautenHo gBe TpeTH OT xopara,
KOMTO MMaT TO3¥ CUHAPOM, CTpafaT oT AepopMaLv Ha rpbaHaTa cTeHa kato pectus excavatum (obyLiapcku rpbaeH
KoL) unm pectus carinatum (MTU4m rpbaeH KoL) . Korato nauueHT ¢ 0ByLiapcku rpbaeH Ko Ce Hyxaae OT XUpyprus
BbPXY KOPEHa Ha aopTaTa, OnepaTopbT MOXE fa Ce 13NpaBy NPeL ronsMo KIMHUYHO NPpeam3BMKaTencTBo npy u3bopa
Ha onTUManeH XvpypruyeH JocTbN U noaxoA. MNpeAcTaBsme cryyait Ha naunMeHT CbC CMHAPOM Ha MapdaH 1 Texbk
pectus excavatum, KOITO NPeTbpns CMsHa Ha aopTHA Krnana, PEKOHCTPYKLMS Ha aOPTHUS KOPEH U Bb3XoAsiliaTa aop-
Ta, PeMMNIaHTaLus Ha KopoHapHUTe apTepun (onepauus Ha Bentall de Bono) upes ropHa napuuanta L-cTepHoToMms
¥ NpeaHa NsiBa TOPaKOTOMUS.
Knoyogu dymu: aHynoaopTHa ekTasus, onepauns Ha bentan, cuHapom Ha MapdaH, 0byLLapcki rpbaeH KoL
Adpec [-p WBunux Togopos, am, Knunuka no kapavoxupyprvs, Amkmubagem Cutn Knunuk YMBAT Tokyga, 6yn. H. Banya-
3a KOPECNOHOGHUUSI: pos 51B, 1407 Codms, e-mail: ivilint@gmail.com , Ten. 0883993258
Abstract. Patients with Marfan syndrome often have severe life-threatening cardiovascular complications, including aortic
aneurysmal dilatation or aortic dissection. Approximately two-thirds of people who have this syndrome suffer
from chest wall deformities such as pectus excavatum (cobbler's chest) or pectus carinatum (bird's chest). When
a patient with cobbler's chest requires aortic root surgery, the operator may face a major clinical challenge in
selecting the optimal surgical access and approach. We present a case of a patient with Marfan syndrome
and severe pectus excavatum who underwent aortic valve replacement, aortic root and ascending aorta
reconstruction, coronary artery reimplantation (Bentall de Bono procedure) via upper partial L-sternotomy and
anterior left thoracotomy.
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BbBEOQEHMUE INTRODUCTION
AHynoaopTHa ekTasusd C¢ aHeBpu3Ma Ha Bb3X0A4d- Annulo-aortic ectasia with ascending aortic an-
LaTa aopTa 1 TeXKa aopTHa peryprutawums € CepuosHo eurysm and severe aortic regurgitation is a serious
CbCTOSIHME, KOETO BCE OLLe € CBbP3aHO CbC 3HaYUTen- condition that is still associated with significant mor-
Ha 3abonsieMOCT U CMBPTHOCT. TOBa BaXW W3KMOYK- bidity and mortality. This is especially true for pa-

TENMHO 3a NaumeHTn cbe cuHapomM Ha MapdaH (MFS), tients with Marfan syndrome (MFS), who often de-
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KOWTO YecTo pa3BuBaT AedopMaLmMmn Ha rpbaHaTa cTe-
Ha kaTo pectus excavatum (PE) [1, 2].

CuvHgpombT Ha MapdhaH e reHeTudHO 3abonsiBaHe,
KOETO 3acsira CbeguHuUTENHaTa TbKaH B TANoTo. ToBa 3a-
DonsiBaHe € aBTO30MHO AOMUHAHTHO W1 CE NMPUYUHSBA OT
myTaumsa B FBN-1 reH [3]. l'eHbT FBN-1 koampa n3BbH-
KNeTbYeH MaTpuYeH MMNKONPOTEWH, HapeYveH ¢hubpuiuH
1, KONTO € OT CbLLECTBEHO 3HaYeHVe 3a obpasyBaHETO
Ha enacTVyHW BriakHa U MUKPOUOPUNUTE, KOUTO OCU-
rypsBaTt 34paBvHa U enacTUYHOCT Ha CbeguHuTenHarta
TbKaH. Ta3n MyTauust BOAM 40 NPOM3BOACTBO Ha onbpu
C aHomMarHa enactudHocT [4]. MoBeveTo YyCnoXHEHUs
npv NauneHTn cbeC cuHApPOM Ha Marfan ce gbnxkar Ha
nedekTv B MeansTa Ha apTepuanHuTe KpbBOHOCHUTE
CbO0Be, KOETO BOAM [0 0Opa3yBaHe Ha aHeBpM3MM [5].
CrteHaTta Ha aopTaTta cTaBa NporpecuBHO no-crnabda c
yBennyaBaHETO Ha aHeBpuamara. AKO CbCTOSIHUETO He
Ce nekyBa XMpypru4Ho, aoptata MoXe Aa pyntypupa u
[a NpYYnHKU CbpaedHa TaMnoHaga U CMbPT.

Mpn Texbk PE TOTanHata cpegHa CTepHOTOMWS
OBUKHOBEHO He ce npegnoymMTa nopagu fnowlara ekc-
no3vumns BCreacTBME Ha NPEKOMEPHOTO U3KpUBSIBa-
He Ha rpbgHaTa KOCT M U3MECTBAHETO Ha CbpLUETO U
ronemuTe CbOoBe B NneBus xemuTtopakc. [doknagsa-
Me Halus XUPYpPruveH MnoaxoAd € ropHa napumanHa
L-cTepHOTOMMSI 1 NpegHa nsiBa TOPakOTOMMUS Mpu Ta-
KbB MauUWEHT, Npy KOWTO cpegHaTta CTEPHOTOMUS He e
ocbliecTBMMa. MocTUrHaxme oTnnYHa ekcrno3numst Ha
M3MECTEHO CbpLe W TONeEMU CbOOBE, MO3BOSSIBALLM
npouenypata Ha Bentall (cMsHa Ha aopTHa knana, pe-
KOHCTPYKLMS Ha aopTHUSA KOPEH U Bb3xosllara aop-
Ta, peuMnraHTaumsa Ha KOpoHapHUTE apTepun).

UcToPUA HA cnyyad

50-roguweH MbX e xocnutanuanpaH B KnuHukata
no kapguoxmpyprusi Ha ACK Tokyga BonHuua — Codous,
npes3 anpun 2022 r. ¢ NposiBM Ha CcbpaevHa HegocTa-
TBYHOCT MNPV BUCOKO CTEMEHHA aopTHa peryprutauus
N aHeBpu3Ma Ha Bb3xoasuata aopTa. auneHTsbT e
auarHoctmumpaH cbC cMHapom Ha MapdaH n Texka
dopma Ha pectus excavatum (cur. 1 1 2).

velop chest wall deformities such as pectus excava-
tum (PE) [1, 2].

Marfan syndrome is a genetic disorder that af-
fects the connective tissue in the body. This disease
is autosomal dominant and is caused by a mutation
in the FBN-1 gene [3]. The FBN-1 gene encodes an
extracellular matrix glycoprotein called Fibrillin 1,
which is essential for the formation of elastic fibers
and microfibrils, which provide strength and elastic-
ity to connective tissue. This mutation results in the
production of fibers with abnormal elasticity [4] in
the media of arterial blood vessels, leading to the
formation of aneurysms [5]. The aortic wall becomes
progressively weaker as the aneurysm enlarges. If
the condition is not treated surgically, the aorta can
rupture and cause cardiac tamponade and death.

In severe PE, total median sternotomy is gen-
erally not preferred because of poor exposure due
to excessive distortion of the sternum and displace-
ment of the heart and great vessels into the left
hemithorax. We report our surgical approach with
upper partial L-sternotomy and anterior left thoracot-
omy in such a patient in whom median sternotomy
was not feasible. We achieved excellent exposure of
the displaced heart and great vessels allowing the
Bentall procedure. (Aortic valve replacement, aortic
root reconstruction and ascending coronary artery
reimplantation)

CASE HISTORY

A 50-year-old man was hospitalized in the car-
diac surgery clinic of ASA Tokuda Hospital - Sofia in
April 2022 with manifestations of heart failure with
high-grade aortic regurgitation and aneurysm of the
ascending aorta. The patient was diagnosed with
Marfan syndrome and a severe form of pectus exca-
vatum (Figs. 1 and 2).

®ur. 1 n 2. MNpegonepatnsBHn doTtorpacdummn, nokassaLm
curnHo Aedopmumpanus rpbaeH Kol (pectus excavatum)

Figure 1 and 2. Preoperative photographs showing the
severely deformed chest (pectus excavatum)
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OOWmAT dmsndeckn npernes paskpy apyrm mapda-
HOMAHW CTUrMU criopes, KputepumuTte Ha [eHT [6] (Tabn. 1):
BMCOK pbCT (BUcodMHa 193 cm; Termo 85 kg) ¢ pasmax
Ha pbueTe 206 cm (CbOTHOLLEHUE KbM BUcoudmHa 1,07),
NIOCKM CTbNarna, XMnepmobunHOCT Ha CTaBuUTE, BUCOKO U

The general physical examination revealed other
Marfanoid stigmas according to the Ghent criteria [6] (Ta-
ble 1): tall stature (height 193 cm; weight 85 kg) with an
arm span of 206 cm (ratio to height 1.07), flat feet, hy-
permobility of joints, a high and arched upper palate and

N3BUTO MOPHO Hebue n M3pa3eHo KbCorneancTeo.

pronounced myopia.

Ta6bnuua 1. AuarHocTuyHM KpUTepmm 3a cuHapoma Ha MapdaH cnopeag Ghent Nosology [6]
Table 1. Diagnostic criteria for Marfan syndrome according to Ghent Nosology [6]

Fonemu kputepuum // Major Criteria

Manku kputepuu // Minor Criteria

CkeneTHu NposiBu

Hanunuve Ha 4 ronemun KpuTepwus; Hanuune
Ha 2 ronemu kputepum unm 1 ronsam n 2
Manku osHayaBa, Ye ckeneTHaTa cucTe-
maTa e 3acerHara

Skeletal

Presence of at least 4 major criteria;
presence of 2 major criteria, or 1 major
and 2 minor, means that the skeletal
system is involved

e Pectus carinatum
e Pectus excavatum (13uckBaLL, onepaumsi) CboT-
HOLLEHWE rOpeH:A0MIEH CErMEHT Ha TAnoTo
< 0,86 unun pasmax Ha pbLe: BucodnHa > 1,05
o [ledhopmaLmm Ha kuTkaTa 1 naneLa, apaxHo4aKTUIm
e Ckonumo3sa Hag 20° nnu cnoHagunonucTesa
o HamaneHo pa3rbBaHe Ha nakbTs (no-manko ot 170°)
e Pes planus (nnocku ctbnana)
e 3anbkBaHe Ha aueTabynyma (Ha peHTreHorpadus)

e Pectus carinatum (pigeon breast)

e Pectus excavatum (funnel chest) requiring surgery upper:
lower segment ratio < 0.86 or span: height > 1.05

o Wrist and thumb signs, arachnodactyly

» Scoliosis greater than 20° or spondylolisthesis

e Reduced elbow extension (less than 170°)

e Pes planus (flat feet)

e Protruding acetabula (on radiography)

o Pectus excavatum (ymepeH TexecT)

o CTaBHa xmnepmobunHocT

o Buicoko, n3BuTo ropHo HebLe

e [1Mro 1 TACHO Nu1LIe; MUKPOrHaTWs, peTpor-
HaTWs, TACHA OOMHA YentCT CbC 3bOHU
nedopmaumm

Pectus excavatum (moderate severity)
Joint hypermobility

High, arched hard palate

Long or narrow-featured face;
micrognathia, retrognathia, narrow jaw,
crowded teeth

Ou4HM nposBu
EauH ronam nnuv 2 n noeeve marnku kpu-
Tepum

Ocular
One major or 2 or more minor criteria for
involvement

o [lncnokaums Ha newiata

e Dislocated lens

e [Tnocka poroBuua
e KbcorneacTtso
o  Xvinonmnasusi Ha upyca Unv LNMapHUs Mycky

o Flat cornea
e Myopia
e |[ris or ciliary muscle hypoplasia

CbpAeyHO-CbAOBM NPOSABU
EQunH ronam unu mansbk Kputepuin 3a
yyactune

Cardiovascular
One major or minor criterion for
involvement

o [lunataunsi Ha Bb3xoasLlaTa aopta Ha HUBO CU-
Hycu Ha Bancanea
o [lncekaums Ha Bb3xoaslla aopTa

o Dilation of ascending aorta at the sinus of Valsalva
e Dissection of ascending aorta

o [Iponanc Ha muTpanHaTta knana

e [lunatauus Ha cTBoONa Ha nyrnMoHanHarta
apTtepus

o Kanumdukaumsa Ha MUTpanHUST Knanex
NpbCTEH (Bb3pacT Ha nosiea, < 40 roanHu)

o [lunarauus unm aMcekumsi Ha AecleHaeHTHa-
Ta aopTa (Bb3pacT Ha nosiea, < 40 roanHw)

o Mitral valve prolapse

o Dilation of main pulmonary artery

o Calcification of mitral annulus (age of
onset, <40 yr)

e Dilation or dissection of descending aorta
(age of onset, < 40 yr)

OuxaTtenHun nposiBu
EavH manbk kputepun 3a yyactue

Respiratory
One minor criterion for involvement

e CroOHTaHeH MHEBMOTOPAKC
o AnukanHu manku 6ynu (Ha peHTreHorpa-
Vs Ha rPbOHNS KOLLI)

e Spontaneous pneumothorax
o Apical blebs (on chest radiography)

KoxxHu npossu
EQunH ronam unu 1 manbk Kputepuii 3a
yyactune

Skin and integument
One major or 1 minor criterion for
involvement

o JTymbo-cakpanHa gypanHa ektasus (KoMnTbpHa
TOoMOorpadus UnM MarHUTEH Pe30HaHC)

e Lumbosacral dural ectasia (computed tomography or|
Magnetic resonance imaging)

o ATpodnyHM CTpUM
o PeumamBupalum nnvm MHUM3NOHHN XEPHUN

o Striae atrophicae
e Recurrent or incisional hernias

CemenHa nctopus

Family history

e AopTHa gucekauusi npu pogHuHa ot 17 nuHus
o Popayten, aete unmn Gpat/cectpa, OTroBapsiLLmM Ha An-
arHOCTUYHUTE KpUTEpPUM 3a cuHapomMa Ha MapdaH
e Hannune Ha FBN-1 reHHa myTauus, 3a KOSITO €
M3BECTHO, Ye NpuYMHsiBa cuHapoM Ha MapdaH

o Aortic dissection in 1stdegree relative

o A parent, child, or sibling who meets diagnostic criteria

e Presence of FBN-1 gene mutation known to cause
Marfan syndrome
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PeHTreHorpacmsaTa Ha rpbaeH KoL nokasa pasLumpe-
HVe Ha aopTaTa 1 U3MeCTBaHe Ha USNoTO ChpLie B NEBUS
xemuTtopakc. TpaHcTopakanHaTa u TpaHcesodareanHara
exokapavorpausi nokasaxa Texka aopTHa perypruta-
Lusi, aopTeH KopeH — 60 mm, aHeBpM3ManHo paswumpeHa
Bb3XOAsLLa aopTa C MakcMmareH pasmep 4o 65 mm, kato
npeav gbrata Ha aoprtarta goctura pasmep 35 mm. KoH-
TpacTHaTa koMmnoTbpHa Tomorpadust (KT) notebpkaasa
N3MECTBAHETO Ha CbPLIETO B JIEBMS XEMUTOPAKC U ChLLO
Taka MokasBa pasCTosiHME MexAy rpbaHaTa KocT U rpbo-
Ha4HUs cTbN6 — 60 mm (cpur. 3, 4).

Ha naumenta 6e npegnoxeHa egHoeTanHa Kapavo-
XVPYPrYHa MHTEPBEHLMS 1 KOpUrMpaHe Ha obyLLapckuaT
rPBAEH KOLL ,HO TOW HE MoXerna Aa NPOMEHST BbHLLHNS CU
BMA NOpagy nunca Ha onrakBaHusi, Bbp3aHu ¢ Mandop-
MauusaTa.

MauveHTsT G BbBedeH nog obwa uHxanatopHa
aHecTesnsi 1 MOHMTOpPUPaH Mo npoTokon Ha KnvHukara.
Mopaan puck OT yBpeda Ha AvnarvpaHata Bb3xogslla
aopTa Mo BpeMe Ha CTEPHOTOMMUATA, CE B3e peLleHve 3a
nepucpepHa — pemoparnHa KaHinaums 1 ycTaHoBsIBaHe
Ha ekcTpakopnopanHa umpkynaums (EKK) npegn paspsas-
BaHETO Ha rpbaHata kocT. Crieq wartenHo obpaboreaHe
Ha OMepaTVBHOTO MOSE 1 NMOKPYBaHEe Ha nauyeHTa no npo-
Tokon Ha KnuHukata ce otnpenapupaxa u KaHionipaxa
naeata aptepusi n BeHa chemopanuc. CtapTmpa ce ekc-
TpakopnoparHa uvpkynaums ¢ aebut 5,30 I/min. N3sbpLum
ce ropHa napumanHa L-ctepHotoMmusi oT maHybpuyma go
5-10 mexaypebpue, Kato ce NPoAbIKM B Marnka npeaHa
nsiBa TOPaKOTOMUS B CbLLOTO Mexaypebpve (dur. 5 1 6).

Tasn KoMOUHaLMA OT mpolenypy ocurypm OTIIMHHO
onepaTVBHO Mofe, BbMPEKU Ye CbPLETO U Bb3Xoasilla-
Ta aopTa bsixa CUITHO M3MECTEHM B NiiBaTa MOfIoBMHA Ha
rpbAHUS KoL, [luctanHata Bb3xodsila aopta be knam-
nMpaHa u CbpaeqHNaT apecT belle HAyLmMpaH Ypes us-
nons3BaHe Ha peTporpagHa KpbBHa kapauonnerus. Kope-
HbT Ha aopTaTta 6e 3aMeHeH C KraneH KOHOIOMWT, KOUTO
KOHCTpyMpaxme camy MHTpaonepaTuBHO Ype3 UHTErpu-
paHe Ha 27 mm GunudneTHa MexaHM4Ha KrnanHa npote-
3a (St. Jude Medical) B 28 mm cbaoBa npotesa Intergard
Woven. OcTnymnTe Ha KOPOHapHUTE apTepusan 6sxa M-
NNaHTMpaHu B TO3U KOHAOUT NOCPEeaCcTBOM MOANMULM-
paHaTta TexHuka Ha Bentall [7]. MNpogbmkutenHocTTa Ha
EKK 6e 128 min, a knamnaxbT Ha aopTaTta NPOAbITKM
66 min. Crieq gocturaHe Ha AOCTaTbyHO penepdy3noH-
HO Bpeme naumeHTbT Gelle nnaeHo ,m3BeaeH oT EKK ¢
[onaMrHOBa NoaapbXKka B HUCKa Jo3a (dpur. 7 1 8)

CneponepatBHUAT nepuog npotede rmagko. Exkcry-
OupaH 6e Ha 5-1 cnegonepaTyBeH Yac. KatexonammHoBa-
Ta MHy3ns 6e npeycTaHoBEHa Ha 1-BM cnegonepaTyBeH
OeH. MN3BedeH e OT peaHvMaums Ha 2-pu crnegonepa-
TUBEH OEH — CrMOKOEH, afeKBaTeH, KOHTaKTeH pa3dBu-
)KEH OKOMO NnernoTo. Bb3cTaHOBSBAHETO Ha MauveHTa e
Oe3npobnemHo 1 Ton 6e nsnucaH ot GonHuuaTta Ha 7-u
crneponepatuBHua aeH. Lect meceua cnen onepaums-
Ta KIMMHWYHOTO MYy CbCTOSIHVME € OTIIMYHO M HsIMa Nposi-
BSIBA HA CYMMTOMM, CBbP3aHN C HEKOpUIMpaHus pectus
excavatum (cour. 9 n 10).

A chest X-ray showed aortic enlargement and dis-
placement of the entire heart into the left hemi- thorax.
Transthoracic and transesophageal echocardiography
showed severe aortic regurgitation, aortic root — 60
mm, aneurysmal dilated ascending aorta with maxi-
mum size up to 65 mm, before the arch of the aorta
reaches a size of 35 mm. Contrast computed tomogra-
phy (CT) confirmed the displacement of the heart in the
left hemi-thorax and also showed a distance between
the sternum and the spine — 60 mm (Fig. 3, 4).

The patient was offered a one-stage cardiac sur-
gery and correction of the cobbler's chest, but he did
not want to change his appearance due to the lack of
complaints related to the malformation.

The patient was put under general inhalation
anaesthesia and monitored according to the clinic's
protocol. Due to the risk of damage to the dilated as-
cending aorta during the sternotomy, a decision was
made for peripheral-femoral cannulation and estab-
lishment of the CPB before the incision of the ster-
num. After thorough preparation of the operative field
and drape of the patient according to clinic protocol,
the left femoral artery and vein were prepared and
cannulated. Extracorporeal circulation was started with
a flow rate of 5.30 I/min. An upper partial L-sternotomy
was performed from the manubrium to the 5th intercos-
tal space, continuing into a small anterior left thoracot-
omy in the same intercostal space (Fig. 5 and 6).

This combination of procedures provided an ex-
cellent operative field, although the heart and as-
cending aorta were severely displaced in the left
half of the thorax. The distal ascending aorta was
clamped, and cardiac arrest was induced using ret-
rograde blood cardioplegia. The aortic root was re-
placed with a valve conduit that we constructed our-
selves intraoperatively by integrating a 27-mm bileaf-
let mechanical valve prosthesis (St. Jude Medical)
into a 28-mm Intergard Woven vascular prosthesis.
Coronary artery ostia were implanted into this con-
duit using the modified Bentall technique [7]. The du-
ration of extracorporeal circulation (CPB) was 128
minutes, and aortic clamping lasted 66 minutes. After
sufficient reperfusion time had been reached, the pa-
tient was gently “weaned” off the CPB with low-dose
dopamine maintenance (Fig. 7 and 8)

The postoperative period went uneventful. Extu-
bated on the 5th postoperative hour. Catecholamine
infusion was discontinued on postoperative day 1.
Taken out of intensive care on the 2nd postoperative
day — calm, adequate, contact moving around the bed.
The patient's recovery was uneventful, and he was dis-
charged from the hospital on the 7th postoperative day.
Six months postoperatively, his clinical condition was
excellent, and he had no symptoms associated with
the uncorrected pectus excavatum (Fig. 9 and 10).
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[ameTup Ha aoprara Ha
HWBO 20TPeH KOpeH 60MM

ARy 020pTHa exTazna gl

! 8
X
agys

®ur. 3 u 4. NpeponepatneHn KT gaHHM

® Fig. 3 and 4. Preoperative CT data

5| ®wr. 5 n 6. OcurypsiBaHe Ha onepaTuBHO
nore 4pe3 kOMOUHVpaHe Ha ropHa nap-
umnanHa L-ctapHoTomus € npefHa nsea
TOpaKkoTOMMSt

Fig. 5 and 6. Securing an operative field by
combining a superior-partial L-sternotomy
with an anterior left thoracotomy

TUBHATa NMHTepBEHLUUA

Fig. 7 and 8. Final result of the operative
intervention

®ur. 9 n 10. CneponeparueeH CT ckeHep

Fig. 9 and 10. Postoperative CT scan
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OBCBXAOAHE

TpyaHO e Aa ce onpedenu onTUManHUaT XUpypru-
YeH NMOAXOA 3a npunaraHe Npu BCEKU NauUMeHT ¢ pectus
excavatum, KOMTO uMa aopTHa WM CbpAevHa nesus,
[opwv koraTto ornepauusTa e nnaHosa [9, 10]. N3BbpLu-
BaHETO Ha CpefHa CTEPHOTOMUS € TEXHUYECKN TPYyAHO
npu TakMBa MauMeHTn, Tbil KaTo CbPLETO OOUKHOBEHO
Ce M3MecTBa B JIEBUSI XEMUTOPAKC M rpbaHaTa KocT €
M3MecTeHa Hasaf — ABOEH npobnem, KOWTO HamansBea
Xvpyprudeckara ekcnoauumsi. Korato e Heobxogmmo ga
ce usberHe nbfHa cpegHa CTEPHOTOMWSI, Bb3HWKBAT
Opyrn TeXHU4Yeckn npobnemu n npobnemn ¢ Gesonac-
HOCTTa, Thil KaTo anTepHaTUBHUTE NOAXOAM OrpaHuya-
BaT onepartusBHara ekcrnosuuus [9, 10].

Westaby n cbasT. [10] goknagsat gobpu pesynratu
npv NnNaHoBa XUpPyprus BbPxy aOpPTHUSA KOPEH Mnpes vac-
TUYHA ropHa CTEPHOTOMMS, KOSITO € TEXHUYECKM OChLLECT-
BMMa, HO HE Ce MpenopbYBa KaTto pPyTUHHA NpakTyka npu
naumeHTn CbC CMHAPOM Ha MapdaH, Tbi KaTo ocurypsiea
OrpaHnyeH JOCTb 40 CbPLETO U NOCTaBA AOMbIHUTENHM
TEXHWYECKN Npeam3BMKaTericTBa U pPUCKOBE 3a NauueH-
Ta. YcnelwHata Xvpyprusi Npyv naunmeHT CbC CUITHO Ae-
hopMMpaH rpbaeH KOLL U3NCKBa ONTUMAreH XMpypruieH
[OCTbIN, OCUIypsiBall, OOCTUraHe A0 BCUYKU CBbp3aHu
CTPYKTYpW, BKI1. aOpTHaTa Krana, KOpoHapHUTE OCTUYMW,
uanata Bb3xoAslla aopTa W aoptHata abra. [Jobpata
€KCro3nLMsa € OT peLlaBallo 3HayYeHue, Tbil kaTo MoXe
[a ce Hanoxu MoanduLmpaHe Ha onepaTuBHUTE TEXHUKA
1 paswmpsiBaHe Ha obema Ha XupyprusTa B 3aBUCMMOCT
OT 30HaTa Ha yBpeJa Ha aopTara, KakTo 1 Apyr YCroxHe-
HUYS, Bb3HUKHANM MO BPEME Ha onepauusTa.

AHyrnoaopTHaTa €eKkTa3us C pa3mep Ha aopTHUS
KopeH Hag 60 mm e cbpaevyHO-CbOOBO 3abonsiBa-
He, M3UCKBALLO XMPYPIMYHO fleYeHne BbB Bb3MOXHO
Haw-kpaTku cpokoBe . Oule No-ronsmMo npegusBuka-
TENCTBO € Aa ce npeLesvpa XMPYPruyHUAT Noaxoa, Ko-
raTo TOBa XMBOTO3acTpallaBaLlo CbCTOSIHWE CE MOSIBUI
npyv NaumMeHT C TexXbK pectus excavatum. JocTbnbT
[0 KOpeHa Ha aopTaTta M KOpOoHapHUTe ocTuyu Oelue
HegocTaTbYeH caMo C napuuanHa CTepHOTOMUS, Tbi
KaTo USAMOTO Cbpue M Bb3xogsllata aoprta bsixa us-
MEeCTeHV B NneBus xemuTopakc. 3a Aa onTummnsmpame
XUPYPrMyHOTO Nnore, U3BbpLUMXME NnaBa npegHa Topa-
KOTOMUSI B AOMBbIIHEHNE KbM YacTU4YHaTa ropHa crep-
HoTomusA. KomBuHauusita oT Te3n nogxoau noseae 40
ocurypsiBaHe Ha ONTUMariHO XMpYpPruyHo nore, 3a 13-
BbpLUBAHE Ha CroXHaTa MHTepBeHuMs no GesonaceH
3a nauveHTa HauuH. Hama egnHHO cTaHoBuLe fanuv
ha ce kopurupa gedopmMauuaTa Ha rpbaHaTta Knetka
B CblliaTa XMpyprmyHa cecusi, unn ga ce OTIOXKM 3a
BTOpU eTan. Hsakon xvpyp3n usBbpLUBaT efHoeTanHa
onepauua c KOM6VIHI/IpaHO Bb3CTaHOBABAHE Ha Cbp-
LETO M rPbOHUS KOLI MpU MiaHOBa XUPYprus, a Apyru
npoBexaaT onepauusaTa Ha ABa eTana, U3BbpLUBaKK

DiscussIiON

It is difficult to determine the optimal surgical
approach to use in every patient with pectus ex-
cavatum who has an aortic or cardiac lesion, even
when surgery is elective [9,10]. Performing a medi-
an sternotomy is technically difficult in such patients
because the heart is usually displaced into the left
hemithorax, and the sternum is displaced posterior-
ly — a dual problem that reduces surgical exposure.
When it is necessary to avoid a complete median
sternotomy, other technical and safety issues arise
because alternative approaches limit operative ex-
posure [9, 10].

Westaby et al [10] reported good results with
elective aortic root surgery through a partial upper
sternotomy, which is technically feasible but not
recommended as routine practice in patients with
Marfan syndrome, as it provides limited access to
the heart and places additional technical challeng-
es and patient risks. Successful surgery in patients
with a severely deformed chest requires optimal
surgical access, ensuring access to all associated
structures, including the aortic valve, coronary os-
tia, the entire ascending aorta, and the aortic arch.
Good exposure is crucial, as it may be necessary to
modify operative techniques and expand the volume
of surgery depending on the area of aortic damage,
as well as other complications encountered during
surgery.

Annulo-aortic ectasia with an aortic root size
greater than 60 mm. is a cardiovascular disease that
requires surgical treatment as soon as possible. It
is even more challenging to precise the surgical ap-
proach when this life-threatening condition occurs
in a patient with severe pectus excavatum. Access
to the aortic root and coronary ostia was insufficient
with only a partial sternotomy because the entire
heart and ascending aorta were displaced into the
left hemithorax. To optimize the surgical field, we
performed a left anterior thoracotomy in addition to
the partial upper sternotomy. The combination of
these approaches resulted in providing an optimal
surgical field to perform this complex intervention
in a patient-safe manner. There is no consensus
whether to correct the chest deformity in the same
surgical session or to postpone it for a second stage.
Some surgeons perform a one-stage operation with
combined cardiac and thoracic repair in elective
surgery, and others perform the operation in two
stages, performing only a partial sternotomy in the
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caMO 4acTu4Ha cTepHoToMuMs B MbpBus eTan [8, 10]. Bee-
KN NauMEeHT € pasnnyeH 1 Har-NoaXOASALLUMSAT XUPYPruyeH
noaxop, (egHoeTaneH cpeLly MHoroeTaneH) Tpsibea ga ce
peluaBa 3a BCeku otaeneH cnyyan. CtepHanHara genpe-
CUsi Ha JOKnagBaHMs OT Hac naumeHT Gelle obLuMpHa 1
Abnboka, KaTo JonHaTa YacT Ha rpbaHaTa My KOCT MoyTh
JocTuralle 4o npegHaTa NoBbPXHOCT Ha MpeLUneHnTe Ha
rpbOHaYHMAT cTbN6. EgHoeTanHaTa kopekums Ha Tasu
Aedopmaums wellle aa yobimkn CEpUO3HO ONepaTnBHOTO
BpeMe 1 NoTeHumManHo Aa NoBULM pUCKa OT KbpBEHE U
WHPEKLMS Unu pecnupaTopHn YCIIOKHEHWS.

3AKNIOYEHUE

HawmaT xupyprmyeH onut npu NaumMeHT CbC CUHA-
pom Ha MapdaH 1 Texbk pectus excavatum nokasa,
Yye YyacTudHaTa (napumanHa) ropHa L-ctepHoToMuKs B
KOMOUHaUMA ¢ ngBa npegHa TOpakoTOMWUSA MoXe Aa
ocurypu ontuMarsrieH oneparmeeH OOCTbI 3a le4vyeHune
Ha aHynoaopTHaTa ekTasusi U1 6e30MacHOTO U3BbPLU-
BaHe Ha onepauusita Ha Bantall. CnegonepatvBHuAT
KypC Ha naumeHTa Gelue OTnun4veH, 6e3 yCroxXHeHUS.

He e OeknapupaH KOHGbnukm Ha uHmepecu
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first stage [8, 10]. Each patient is different, and the
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multistage) must be decided on a case-by-case ba-
sis. The sternal depression of the patient we report
was extensive and deep, with the lower part of his
sternum almost reaching the anterior surface of the
vertebral column. A one-stage correction of this de-
formity would have greatly prolonged operative time
and potentially increased the risk of bleeding and in-
fection or respiratory complications.

CONCLUSION

Our surgical experience in a patient with Marfan
syndrome and severe pectus excavatum showed that
a partial (partial) upper L-sternotomy in combination
with a left anterior thoracotomy can provide optimal
operative access for the treatment of annulo-aortic
ectasia and the safe performance of the Bantall pro-
cedure. The postoperative course of the patient was
excellent, without complications.
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