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CKPAREHUIIE:

AA — aorta ascendens

AB xaHan — aTpuo-BeHTPUKYIIaApHU KaHAI

A — aorta descendens

AKKC — a.carotis communis sinistra

AIl — a. pulmonalis

ACC - a . subclavia sinistra

BC/] — BenTpUKyIapHH CENTANHU Je(eKT

ETE - end-to-end anactomo3a

sling — 3enebipame MeaHje KOAPKTALMOHOT
CerMeHTa aopTe Ha MECTY AYKTAIHOT MIPHUII0ja

SFA — aHrvoIIacTUKa apTepHjoM CYIKJIA-
BujoM (eHri. Subclavian Flap Aortoplasty —
SFA)

shelf — nuTManHO 3anc0Jbambe 3adbET 3Ua
KOapKTaIMOHOT CErMEHTa aopTe

apmepujcku Kanan — ductus arteriosus

CAXKETAK

Koapkranmja TopakaiHe aopTe NpeAcTaBiba
ypOhEHO CyXKeme TOpmer Jela JIeCLEHIEHTE
aopTe, HEMOCPENHO y3 MPUII0j apTEPHjCKOT Ka-
HaJla WIH Be3e, KOje Y3POKYje pasiuKy y IpUTH-

ABBREVIATIONS:

AA — ascending aorta

AV canal — atrioventricular canal

AD - descending aorta

AKKS - left common carotid artery

AP — pulmonary artery

ASS — left subclavian artery

VSD — ventricular septal defect

ETE — end-to-end anastomosis

sling — thickening of the aortic media at the
level of ductal insertion

SFA — subclavian flap aortoplasty

shelf — intimal thickening of the posterior
aortic wall

ABSTRACT

Coarctation of the thoracic aorta is defined as
a congenital narrowing of the upper part of the
descending aorta, adjacent to the place of joining
of ductus arteriosum or ligament, which produces
a difference in the pressure above the narrowing
and below it. One of the most widely accepted
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CKy HM3HaJI M MCIOJ MecTa Cyxema. JemHa of
Hajimupe npuxBahieHUX KiIacHHKaLuja Koapk-
Tanyje je mojena ImpeMa y3pacTy NalujeHTa.
[Ipema oBoj KiIacupuUKannju, KoOapKTaLnja MOXe
na Oyzae HEOHATAIHOT WU aIyJlITHOT THIIA.

Heonarannu Tum KoapKTalyje KapakTepuIie
MPHUCYCTBO AYKTAIHOT sling-a 1 KOapKTallOHOT
shelf-a (3ane0sparma) KOjU je MOCTaBJbEH IMPOK-
CHUMaJiHO y oaHocy Ha ymhe aykryca. Kog Ho-
BopoheHuanu u miahe onojuanu, shelf u cycen-
HU JICNIOBH KOApKTAallMOHOT CErMEHTa CajpiKe
IOYKTaJIHO TKUBO. /IyKTalmHO TKHBO y 3Uay aopTe
oOpasyje sling Koju y TIOITYHOCTH OKPYXYje jyK-
CTagyKTaJHy aopTy. KnmuHnuke KapakTepucTHKe
HEOHATAJHOT THMA KOapKTaluje Ccy CcpyaHa
WHCYQHUIMjeHIIMja y ICTHEHCTBY, AU(DY3HO Cy-
KEle aopTHOT JIyKa WM TyOyJlapHa XHIIOIJa-
3Wja, Ka0 U YECTO MPUCYCTBO OTBOPEHOT AYKTY-
ca U APYTUX KOHTeHUTATHUX CPYaHUX MaHa.

VY agynTHOM THITy KOapKTaluje IpUCYTHA je
LUCTUYHA MeaujaiHa Hekpo3a. Kapakrepume je
HeKpo3a raatkux mMummnhaux henuja, mpucycTso
LUCTH Y ENACTHYHHM JlaMelnaMa HCIYHBeHnX Oa-
30(HITHIM MyKoIlonucaxapuanMa u ¢uodposa ca
UperylapHUM pacnopeaoM (GuOpoesacTHYHOT
BE3UBHOT TKHBA y MEAWjU. ANTYATHH THII KOApK-
Talyje KapaKTepuIle jacHO OrpaHHYeHO CIIo-
Jballllbe CY)KEHhEe y OOJHMKYy TMelryaHor caTta,
O00MYHO Ha MECTy MpHIOja AYKTyca MM JIuTra-
MEHTa, WU HENOCPEAHO IHCTATHO ON Hera.
Vnpyxkene cpuane Mane ce pehe cpehy y oBom
TUIY KOApKTaLuje.

Kayune peuu: xoapkranuja, aopta, ypoheHe
CpuaHe MaHe

YBOJ

Koapkranuja TopakaimHe aopTe MmpencTaBiba
YpoheHO CcyXeme Topmer Jena JSCICHICHTHE
aopTe, HEMOCPENHO y3 MPUIIOj apTEPHjCKOT Ka-
Hana uiu Bese (ductus arteriosum, ligamentum),
KOj€ MPOY3pOKYje Pa3IuKy y MPUTUCKY U3HAI U
HCIION MecTa cyxkema'. Koapkranmja ce pehe
jaBjba Ha JPYTMM MECTHUMa, HIIP. JIYKY aopTe,
Wi abJJOMUHAITHO] a0pTH (2%)2. XeMoauHaM-
CKM  3HayajaH TpaJHMjecHT  TPUTHCKA Y
CllydajeBUMa KaJla je CY)KCHe OrpaHHuYeHO Ha
KpaTKH CETMEHT aopTe, HACTaje caMO YKOJIUKO je
JYMEH pPENyKOBaH Yy IMOMPEYHOM TIPEeCceKy 3a
Butie o 50%, ok nyxa TyOymnapHa KOHCTPHUK-
1Mja MOXKe OMTH XEMOJWHAMCKU 3HaudajHa U ca
MaEbHM CyXKembeM . Y KOapKTaIlHjH aopTe, aopT-
HU JIYMEH MOXE Ja OyJe W aTpeThyaH, and Cy
3HUJIOBH W3HAJ M UCIIOJ aTpe3rje y KOHTHHYHTE-
Ty, ITO TPEICTaB/ba CHEUU(DHUUHY PaA3NHUKYy Yy
OZHOCY Ha MPeKHj aopTHor iyka'. Ilceymoko-

classifications of the coarctation is its division on
the basis of the age of patients. According to this
classification, coarctation is divided into the neo-
natal and adult type.

The neonatal type of coarctation is charac-
terized by the presence of the ductal sling and
coarctational shelf placed proximally in relation
to the ductal orifice. In newborn babies and
younger nurslings, the shelf and neighboring
parts of coarctational segment contain ductal tis-
sue. The ductal tissue forms a "sling" which
completely surrounds the juxtaductal aorta.
Clinical characteristics of the neonatal type are
heart insuficiency at infancy, diffused narrowing
of the aortic arch, called tubular hypoplasia, to-
gether with the wide open ductus and other con-
genital heart diseases.

In the adult type of coarctation, the histologi-
cal findings shows cystic medial necrosis. It is
characterized by necrosis of smooth muscle cells,
presence of cysts in the elastic lamellae filled
with basophile mucopolysaccharides, followed
by fibrosis with irregular fibroelastic tissue in the
media. The adult type is characterized by clearly
limited external narrowing of a short aorta seg-
ment in the shape of a sandglass, usually in place
of the connection of ductus or ligament, or just
distal. Concomitant heart diseases are rarely
found in this type of coarctation.

Key words: coarctation, aorta, congenital
heart diseases

INTRODUCTION

Coarctation of the thoracic aorta is a con-
genital narrowing of the upper part of the de-
scending aorta, adjacent to the place of joining of
the ductus arteriosus or ligamentum arteriosum,
which causes the difference in pressure above
and below the narrowing'. Coarctation rarely
occurs elsewhere, for example on aortic arch or
abdominal aorta (2%)>. A hemodynamically sig-
nificant pressure gradient in cases when the con-
striction is limited to a short segment of the aorta,
occurs only if the lumen is reduced in cross sec-
tion by more than 50%, while the longer tubular
constriction may be haemodynamically signifi-
cant with a smaller narrowing as well’. In
coarctation of the aorta, the aortic lumen may
also be atretic, but the walls above and below the
atresia are in continuity, which presents a specific
difference in relation to the termination of the
aortic arch®. Pseudocoarctation is a bulge and
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apKTalyja NpeacTaBiba UCHYMYCHEe H CaBHjambe
(kinking) aopte, anu 0e3 OINCTPYKIHje MPOTOKA
KpBI.

Nako ce Beh Bume o 50 romwHa KoapkTa-
[Mja XUPYPLIKH JI€UH, jOII YBEK IOCTOje OpojHe
HEIOYMHIIE Y BE3M Ca MaTO(PHU3HONIOLIKUM Ka-
pakTepucTHKamMa OBOT' 000JbeHha, Kao U ca u300-
POM aJieKBaTHE XUpYypILIKE Hporeaype’.

BapujaOuimHOCT M KOMILJIGKCHOCT aOpTHE
KOapKTallfje UCIOoJbaBajy ce y HEeHHUM aHaTOM-
CKHM, XHACTOJIOIIKUM U (PU3HOJIOLIKIM KapakTe-
pUCTHKaMa, KIMHUYKO] Mpe3eHTalUjH, MOJalu-
TeTHMa JIeuerma M KacHOM ucxomy . Koapkra-
ouMoHa Jiesnja Hajuemhe je orpaHWvyeHa Ha
KpaTak CerMeHT aopTe, a MO3HATO je J1a ce jaBba
u y ¢opmu TyOynapHe XHUIIOIUIA3Wje HCTMYyca
WIH XWIOIUIa3uje TPaHCBEP3aJHOT aOpTHOT
nyka®. OBy KOMIUIEKCHY IIPOMEHY MOXe Ja
OpaTd ¥ XHUIOIJIa3uja TPAHCBEP3AIHOr JIyKa
aopTe, 3aTUM CEKyHJapHE MPOMEHE MHOKapAa U
KOpOHapHHX apTepHja, KojaTepajiHa LHPKyia-
1yja, 4ecta yApPY>KEHOCT ca OPYTruM ypolheHuM
MaHaMa cplia Kao M OpojHEe BacKylapHE U HeBa-
cKkynapHe Mandopmarje’.

Koapkranuja He 3aBUCH UCKIJBYYUBO O] CTe-
MIeHa CyXXema aopTe, Hero U Of MIPHUCYCTBA YAPY-
KEHUX MaHa cpua, MOMyT MPOXOJHOT apTepHj-
CKOI' KaHaja, AeeKTa BEHTPUKYJIApHOT CENTY-
Ma, a0pTHE MM MUTpANHe cTeHo3e . KinHiuka
mpe3eHTanrja aopTHE Koapkrauuje kpehe ce y
pacmony on H3pa)keHe cpyaHe HHCy(uLujeH-
uuje npaheHe KapAWOreHWM IOKOM KOJ HOBO-
poheHueTa, MO acCHMIITOMATCKE XHUIEPTEH3Hje
MJIM TIPUCYTHOI IIyMa KOJ CTapHjer aerera’.
Jleyewe KkoapkTanyje yKJbydyje HEKOIUKO pa-
3MUYUTHX XUPYPLIKUX TMPOLEenypa WIH TEpKy-
TaHy OaJloH aHTHUOIUIACTUKY. KiMHWYKH mHcxon
JieYeha U MPOrHO3a 3aBHCE Of y3pacTa NalujeH-
Ta Ha ONEpaldjd M MPHCYCTBA WM OACYCTBa
yIpYKeHUX ypoheHux maHa cpua. Ha mporunosy
yTUYYy U 10jaBa PeKOapKTaluje, XUlepTeH3nja y
MHUpPY WIH y TOKy TecTa omnTepehema, IITO ce
MOXE JaBUTH M HAKOH aHATOMCKHM YCIEIIHE KO-
peximje’.

V¥ toky npBux 40 romuHa jeuema, METOX
Kopekiuje OHo je MCKJbYYMBO Xupypuiku. He-
JOYMHUIIE y Be3U ca M300pOM ajeKBaTHE XUPYp-
LIKe MpoLenype y Jiedemhy KoapKTanmje y noba
HOBopoljeHYeTa W oJj0jueTa HACTaBJba CE M Ja-
Hac. Pecekumja ca end-to-end anacToMo30M
(ETE), npoumpenom ETE anacromo3om, aHruo-
IUTacThKa apTepujoM cynkiaBujom SFA (eHri.
Subclavian Flap Aortoplasty — SFA), ma 4Jak u
patch aopTomIacTiKa, UMajy CBOj€ 3arOBOPHHUKE
¥ omoHeHTe'. JOII yBeK He MOCTOjH CATTacHOCT
OKO ONTHMAJHOT y3pacTa MalujeHTa, TUIa Orle-

kinking of the aorta, but without the obstruction
of blood flow”.

Although for more than 50 years the coarcta-
tion was surgically treated, there are still many
uncertainties regarding the pathophysiologic
characteristics of this disease, as well as the se-
lection of appropriate surgical procedures®.

Variability and complexity of aortic coarcta-
tion are manifested in its anatomical, histological
and physiological characteristics, clinical pres-
entation, treatment modalities and late outcome’.
Coarctation lesion is usually limited to a short
segment of the aorta, and is known to occur also
in the form of tubular hypoplasia of the isthmus
or the hypoplasia of the transverse aortic arch®.
These complex changes may be accompanied by
hypoplasia of the transverse aortic arch, then se-
condary changes of the myocardium and coro-
nary artery, collateral circulation, frequent asso-
ciation with other congenital heart defects, as
well as numerous vascular and non-vascular mal-
formations’.

Coarctation does not depend solely on a de-
gree of the aorta narrowing, but also on the pre-
sence of associated heart defects such ductus
arteriosus persistens, a ventricular septum defect,
aortic or mitral stenosis’®. The clinical presenta-
tion of aortic coarctation is ranging from mani-
fested heart failure with cardiogenic shock in the
newborn, asymptomatic hypertension or noise
present in an older child’. The treatment of
coarctation involves several different surgical
procedures or percutaneous balloon angioplasty.
The clinical outcome of the treatment and prog-
nosis depend on the age of the patient undergoing
surgery and the presence or the absence of asso-
ciated congenital heart defects. A prognosis is
affected by the appearance of recoarctation, hy-
pertension at rest or during exercise testing,
which can occur after anatomically successful
correction as well’.

During the first 40 years of treatment, the
treatment method was exclusively surgical. A
concern regarding the selection of appropriate
surgical procedures for the treatment of coarcta-
tion during neonatal and infant period continues
even today. The resection with end-to-end anas-
tomosis (ETE), the extended ETE anastomosis,
subclavian slap aortoplasty (SFA) and even patch
aortoplasty have their proponents and oppo-
nents’. There is still no consensus on the optimal
age of the patient, type of surgery and the
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pandje U TpeTMaHa YAPYKCHUX CPUYaHUX MaHa.
Curyanyja je mocrajia jonr KOMIUIEKCHUja Kaza
je yBemena Ganon munatanuja”'’. Mnak, mocroju
jacaH TpeHI Ka MoOoJbIIamy MUCXOna Jedema Y
XMPYPLIKUM CTyAWjaMa Koje Cy A0 JaHac mmyo-
JNTHKOBaHe .

KIIACUPUKALINJE
KOAPKTAIIMJE AOPTE

Jenna on Hajmmpe npuxBaheHux kiacuu-
Kalldja aopTHE KoapKraluje je Kiacudpukanuja
Ha OCHOBY y3pacra mauujeHTa. [Ipema oBoj xia-
cuuKaluuju, U3Bajajy ce OBa TUIA KOapKTa-
umje: neonamannu v adyimuy mun''. Knacudu-
Kalldja Ha TIOMEHYyTa JjBa THIa KOoapKTauuje y
KOpeNnanuju je ca pa3iuyuTUM KIMHUYKUM Ma-
HudecTaljaMa U XMCTOJIOIIKUM HalazuMa Koju
WX KapaKTepuIly.

[Ipema nuTepaTypHMM TNOAALIUMA, HEOHA-
MATHU MUn Koapkmayuje KapakTepulle Mpucy-
CTBO AYKTAJHOT sling-a M KoapKTaloHor shelf-
a, TIOCTaBJbEHOI NPOKCHMANHO Y OAHOCY Ha
yuhie nykryca. Pe3ynTaTi HeKuX cTyauja moka-
3aJM Cy Jla ce y ciydyajeBUMa HEOHATaJHe
KoapkTaipje (Koj HOBopoheHueTa u Miaher
o7l0jueTa), AYKTaJHO TKHBO LHUPKYM(QEpEHTHO
umpu” y aopry'.

Knuanyke KapakTepuCTUKE HEOHATaTHOT
TUIIA KOApKTalyje Cy cpyaHa WHCY(QUIHjEeHIH]ja
y no6a omojuera, qudy3HO CYXKEHE TyKa aopTe
u TyOynapHa XWIIOIUIa3Wja, Kao M YAPYKEHOCT
ca MIHMPOKO OTBOPEHUM apTEPHjCKUM KaHAJIOM U
JIPYTHM ypohjeHuM MaHama cpra’.

Kon adynmmnoe muna xoapkmayuje Xucro-
JOIIKM Hala3 IOoKa3yje LHUCTHYHY MeOujaHy
HEKpO3y KOjy KapakTepulle HeKpo3a TJaTKHX
mummhnux henvja, mpuCycTBO LIUCTH UCITYH>e-
HUX MYIMHHMMA Y €IaCTHYHUM JaMmenaMa Meau-
je, xao u meaujanHa ¢(uOposza mpaheHa mpery-
JapHUM pacropenom ¢ubpoenacTuaHOr

TKI/IBaB’M’lS.

AnRynTHy KoapKTauujy KapakTepulle H
CTIOJBbAIILE CYXKEHE aopTe y OOIMKY MenrdaHor
cara (Cnuka 1). Cyxkeme je jacHO OrpaHHUYCHO H
3axBaTa KpaTKH CErMEHT aopTe, a OOMYHO ce Ha-
Jla34 Ha MECTy MPHUII0ja apTEPHjCKOT KaHaja Win
B€3¢ WU HEMOCPEJHO IUCTAIHO. Y IpyXKeHe
CpYaHe MaHE ce PETKO jaBJbajy KOI OBOT THIIA
KOapKTaluje, a CAMIITOMATOIOTHja OOMYHO HHjE
u3paxeHa'.

treatment of associated cardiac defects. The
situation became even more complex when a
balloon dilatation was introduced”!°. However,
there is a clear trend towards improving treat-
ment outcomes in surgical studies published to
date’.

THE CLASSIFICATION OF AORTIC
COARCTATION

One of the most widely accepted classifica-
tions of aortic coarctation is a classification based
on the age of the patient. According to this classi-
fication, there are two types of coarctation: neo-
natal and adult type''. The classification of the
two types of coarctation mentioned above is in
correlation with different clinical presentations
and histological findings that characterize them.

According to the literature data, the neonatal
type of coarctation is characterized by the pre-
sence of ductal sling and the coarction shelf, set
proximally in relation to the mouth of the ductus.
The results of some studies have shown that in
cases of neonatal coarctation (in newborns and
young infants), ductal tissue is circumferentially
"extended" in the aorta'?.

Clinical characteristics of the neonatal
coarctation type are heart failure at infancy, a dif-
fuse narrowing of the aortic arch and tubular hy-
poplasia, and the association with wide-open
ductus arteriosus and other congenital heart de-
fects’.

In adult type coarctation a histological fin-
ding showed cystic medial necrosis, character-
ized by the necrosis of smooth muscle cells, the
presence of mucin-filled cysts in the elastic la-
mellae media and a medial fibrosis accompanied
by an irregular arrangement of fibroelastic tis-
SHCSB’M’IS.

An adult coarcation is characterized by an
hourglass-shaped external narrowing of the aorta
(Fig. 1). The narrowing is clearly limited and
encompasses a short segment of the aorta, usually
located at the point of the attachment of ductus,
or just distal. Associated heart defects are rare in
this type of coarctation, and the symptoms are
not usually present'®,
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Cruxa 1. AnynTHa KoapKTaimja, Jy»XHH IPEceK. 3anaxa ce CloJballlibe CYyKEHhE a0pTe Y BUAY
HJemaanor cata" (Masson-trichrome TEXHUKa, X 8).

Figure 1. Coarctation of adult type, longitudinal section. We can notice an external narrowing
of the aorta in an "hourglass" shape (Masson-Trichrome technique, x 8).

Jpyru ayropu W3BpIIWIN Cy Kiacupuka-
I{jy Ha OCHOBY HHTPAIyMHUHAIHOT MOJOXaja
shelf-a, OIHOCHO MHTHMAJHOT 3a/1e0Jbama Koje
cyxaBa iymeH aopte. [Ipema monoxajy shelf-a y
OJHOCY Ha apTEpHjCKH KaHal (IYKTyc), KOapk-
Talyja MO OBOj KiIacHpUKALMjU MOXKE Ja ce
OKapaKTepHIe Kao npedyKmanHa, nocmoyK-
manna Wi jykemaoykmanua' .

Knuanuke crynyje cy mokasaje 1a ce CBaKkd
shelf namaszu y HemocpenHoj OMU3WHU apTepHj-
CKOT' KaHaJla U CaMHM THUM 3ay3MMa jyKCTaayK-
TaJHy NO3ULHjy, MehyTum, shelf moxe nma 3ay-
3UMa pa3d4MTe TMOJIOKaje y OAHOCY Ha OTBOP
kaHana. Y HajBelieM Opojy ciiyuajeBa, JOMHUHaH-
TaH TMPOTOK KPBH je M3 IyJIMOHAIHOT TPYHKyca
KpO3 apTepHjCKH KaHajl y JeCUEHICHTHY aopTy,
LITO 3HA4u Ja je shelf nonmpaH M3HAI KaHaja,
OITHOCHO y TpEAYyKTaaHOj je mo3unuju. Pehe ce
shelf Hanasm IUPEKTHO HACYMPOT AYKTallHO-
HUCTMUYHOM CIIOjy HJIM joII pehe y mocTAayKTal-
Hoj mo3uuuju' ", U oBa xiacupukammja ce mo-
Kas3ajla HEMOTIIYHOM, MaJa je W JaHac HEKH
ayTOpH KOPHUCTE.

YTBphero je takohe na je shelf kom HOBO-
poheHuagu Hajuemhe y MpeAyKTaaHO] MO3WIH-
j4, JOK je KOI CTapHje Jele MOCTAYKTaIHO JIOo-
LUpaH, IITO je Cyrepucano Ja Cy CBe KOapKTa-
1Yje UHUIMjaJTHO MPEeayKTalIHE, ca MOCTEIEHOM
IUCTATHOM MHUTpanmjoM shelf-a y TOKy pacrta
nerera. OBa mpeTnocTaBka je MOTBpheHa y pe-
3yATaTMa OpOjHUX XUPYPIIKUX CTyAWja orepa-
[[Mja peKoapKTalnuje, y KojuMa je yrBpheHo npu-
CYCTBO IHMCTATHO ToMepeHor shelf-a'’. Vcmen
TOra, OICTPYKIHja KOja y H3BECHOM Opojy
cllyyajeBa MOXKE TIOHOBO Jia C€ jaBU HAKOH IpBE

Other authors carried out a classification
based on the intraluminal position of the shelf,
that is, the intimal thickening that narrows the
lumen of the aorta. According to the positions of
the shelf, compared to ductus arteriosus, the
coarctation of this classification can be charac-
terized as preductal, postductal or juxtaductal".

Clinical studies have shown that each shelf is
located near the ductus arteriosus and thus takes
juxtaductal position, however, the shelf can
occupy different positions in relation to the duc-
tal opening. In most cases, the dominant flow of
blood is from the pulmonary artery through duc-
tus arteriosus into descending aorta, which means
that the shelf is located above the ductus, or in
the preductal position. Rarely, the shelf is posi-
tioned directly across the ductal-isthmic circuit or
even more rarely in postductal position'®'®, This
classification has been proven to be incomplete,
although it is still used by some authors.

It was also found that the shelf in newborns is
usually in preductal position, while in older chil-
dren it is postductally located, which suggested
that all coarctations are initially preductal, with
gradual distal migration of the shelf during
growth of the child. This assumption is con-
firmed by the results of numerous studies of sur-
gical operations of recoarctation, where the pre-
sence of a distally moved shelf was confirmed".
As a result, the obstruction which in some cases
can re-occur after the first palliative procedure,
does not have to occur at the site of the initial
shelf, but at a certain distance, usually distally®.



66 Mapuna Munternh Koauesuh, Cnoboman Mnmh, Npena Tanackosuh u ocrann

najvjaTUBHE MPOLEnype, He Mopa J1a ce M0jaBu
Ha MeCTy MHHLHMjaHOr shelf-a, Beh Ha U3BECHO]
JICTaHIN, Hajuemhe TUCTANHO.,

Shelf je 0OU4YHO cHOJbAa MapKUpPaH OLITPHM
yrayheM aopTHOr 3mza, Kao Ja je BpILa Io-
CTaBJbEHa OKO a0pTe M BydYe aOpTy Y MpaBIly
OyKTyca. YTHyhe HiH crioJballlibe CY)KEHhe MOXKe
MOCTOjaTH U 0e3 WHTpaTyMHHAIHOT shelf-a. Jlo-
KaJIM30BAHO CIIOJBAIILE CYKEHE Ce PETKO 3a-
naka Ko HeOHAaTaTHUX (TMpeqyKTalHUuX) KoapK-
Tanyja, a 3HaTHO demhe Kox agynTHUX (Io-
CTOYKTAJIHMX) KOoapKTanuja. Y OBHM Cclydaje-
BHMMa, aopTa HCIOJ CYyXema OOWYHO MOoKaszyje
MOCTCTEHOTHYHY awnatanujy. IlapanmokcainHo,
AOPTHH 3UJ1 je AeOJbM UCTOJ CYXKEHa Y OJHOCY
Ha MPOKCHMAJHU JIe0 TZ€ je MPHUTHUCAK BHUIIH.
Tpoyraactu kiauHOBH (GHOPO3HOT TKHBa HCITY-
HaBajy aJBeHTHLMjaJHy CTpaHy 3ula aopre,
TaKo Jia je CIoJballlibe CyKeme, y nopehemy ca
WHTpaTyMUHATHIM CY)KEHeM, o0nyHO
onaxe' ",

[Mopen mperxomHO HaBeAEHWX KiacUpHUKa-
1yja, y KIIMHUYKO] IPAKCH YecTa je W Mojena Ha
uzon06arny (ca wim 0e3 TyKTyca) U KOMNIEKCHY
(YopyXeHy ca 3Ha4ajHUM CpYaHUM aHOMAaJH-
jama)>'. ¥V ymotpe6u je Taxolje n k1acupukanuja
KojoM cy oOyxBaheHa TpH THNa KOapKTaluje:
npUMapHa KoapKTaluja aopTe, KOapKTaluja
aopTe ca XUIOIUIa3HjOM UCTMYCa M KoapKTaluja
aopTe ca XWIOIJIa3WjoM HCTMyca M CErMeHTa
JyKa aopre u3Mely jeBe KapoTHIHE apTepuje u
JeBe TOTKJbyyHe aprepuje. CBaku Tl ce
MOXE TOJEIUTH Ha IOATHIIOBE Ca BEHTPHKY-
JAPHUM CENTaTHUM J1eeKTOM MU ca KOMIUIEK-
CHHM YAPY)KCHHUM CpYaHHM MaHaMma.

Bpojue mopdornomke Bapujanmje J0BOAE 10
Temkoha y paeduHUCAamy CTENEHA CYyKeba,
OIHOCHO TeXMHe Koapkrauuje. Hajuemhe ce
MOMUBbY U3pa3u Onara, ymepena u Teuika ("Kpu-
THYHA'") Koapkranuja. TeXkuHa KoapKTauuje je
neduHucana kao KoMmMOMHanMja (PU3HOIOMIKHX
(TpagujeHT NMpPUTHCKA) U MOP(OOMIKIX Kapak-
TepUCTHKA (TyKHHA U HjAMETAp CyKema) .

MebhyTim, Ko HEOHATATHOT THUIA KOApPKTa-
1yje, OTBOPEH IYKTYC OTeXaBa (U3HOIOLIKY
MpOLIEHY ONCTPYKLHMje Ha OCHOBY TIpajaWjeHTa
nputucka®’. [IpucyTaH je U DOJATHH mpobiIeM
MeraMmopdo3e apTepujCcKOr KaHaja jep ce KOH-
TPaKIMjOM M 3aTBapameM KaHasla moBehaBa cte-
TMIeH TeKUHE KoapKTalyje.

U kox amyatHor Tuna, 100po pa3BHjeHE KO-
JaTepaje 4ecTo J0BOJE A0 Temkoha y nedpuHu-
camy CTeleHa TEXHWHE Koapkramuje' . ITocTHa-
TaJTHW pa3Boj Kojarepaja MOXE PEAyKOBaTh
TpaAMjeHT MPUTHCKA CBE A0 €KCTpeMa ca KOM-
IUIETHO OKIyOUPAHUM JYMEHOM KOjU IOKa3yje

The shelf is usually externally marked by a
sharp dent of the aortic wall, as if the lace was
placed around the aorta pulling it in the direction
of the ductus. Dent or external constriction can
exist even without intraluminal shelf. Localized
external constriction is rarely observed in neona-
tal (preductal) coarctation, and more frequently in
adult (postductal) type of coarctation. In these
cases, the aorta below the narrowing usually
shows poststenotic dilatation. Paradoxically, the
aortic wall is thicker beneath the narrowing in
relation to the proximal part where the pressure is
higher. Triangular wedges of fibrous tissue fill
the adventitial side of the aorta wall so that the
external constriction is, compared with intralu-
minal narrowing, usually mild'>'®,

In addition to the above mentioned classifi-
cation, a division to an isolated (with or without
ductus) and complex (associated with congenital
heart defects) coarctation is often used in clinical
practice’’. A classification which includes the
three types of coarctation: primary aortic coarc-
tation, coarctation of the aorta with the hypopla-
sia of the isthmus and coarctation of the aorta
with the hypoplasia of the isthmus and the seg-
ment of the aortic arch between the left carotid
and left subclavian artery is used as well.””. Each
type can be divided into subtypes with ventricu-
lar septal defect or with associated complex heart
defects.

A numerous morphological variations lead to
difficulties in defining the degree of narrowing or
coarctation severity. Frequently mentioned terms
are mild, moderate and severe ("critical") coarc-
tation. The severity of coarctation is defined as a
combination of physiological (pressure gradient)
and morphological characteristics (length and a
diameter of narrowing)®.

However, in neonatal type of coarctation, an
open ductus makes it difficult to assess the
physiological obstruction according to the pres-
sure gradient®’. There is also an additional prob-
lem of the metamorphosis of ductus arteriosus
since the contraction and the closure of the canal
increases the degree of the severity of coarcta-
tion.

In the adult type, well developed collaterals
often lead to difficulties in defining the degree of
the severity of the coarctation''. Postnatal deve-
lopment of the collaterals may reduce the pres-
sure gradient to the extremes with a completely
occluded lumen showing little or not showing
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MaJ{ WM YOIIITE He MoKa3yje IpajujeHT MpH-
THCKa HW3Mel)y acleHAEHTHOT M JIECUEHIEHTHOT
Jiena aopTe.

XUIMOTE3E O HACTAHKY
KOAPKTAILIUJE

Xumnore3a IyKTAIHOT sling-a

IIpema ,,Xumnore3u nykranHor sling-a",
KOapKTallfja ce pas3BHja Kao pe3yaTaT MHIpa-
uuje rmatkux mummhaux henuja aykryca (apte-
puja MUMMHhHOT THNA) y TMEPUAYKTAIHY aopTy
(aptepuja enactuunor tuna). Koncrpukumja u
¢ubposza y BpeMme 3aTBapama apTEepHjCKOr KaHa-
ma, oOyxBarajy MAyKTanHO MHIIMOHO TKHBO,
VEKJBYUyjyhH ¥ OHO y Menuju aopTe U THUME J0-
BOJIC /I0 CTBapama JIOKAJM30BaHOr 3a1e0sbarba,
shelf-a M TIOCIEIMYHOT CyXema TyMeHa . Opa
XHIIOTE3a je Yy CarjacHOCTH ca YHI-CHHUIIOM Ja
KOapKTalfja 4ecTo MOCTaje KIMHUYKH MaHuQe-
CTHA TeK HAKOH 3aTBAPAHa APTEPH]CKOT KaHAIa .

Pesyntatn wucTpaxkuBama KOapKTallHOHOT
cerMeHTa KoJ manujeHata miuahux on 3 mecena
ca CHHIPOMOM XHIIOIJIa3uje JIEBOr cpla, MOoKa-
3aJM Cy NPUCYCTBO JAYKTaJTHOI TKUBA Koje
OKpY)Kyje aopTHH JIiyMeH (sling) W TIpOMUHHpA
MPOKCHMAITHO M JUCTaJTHO Of MECTa JYKTaJIHOT
yurha y aopty. OcuM Tora, IoKa3aHo je 1a JeJI0BU
IOYKTAJIHOT TKMBa M3 LUpKyMdepeHnTHOr sling-a
MOTy J1a MPOMHHHUpAjy M y IECLEHACHTHY aopTy
Hajuemhe y BHJIy je3MUacTHX IpOIyXKeraKa' >,

VTBpheHo je Takohe nma mUpKyMdepeHTHH
sling nOyKkTaJHOr TKHBa TNPOMHHUpPA IPOKCH-
MAaJIHO KpO3 3UJ] a0pTe Y BUCHHH KOAPKTallOHOT
shelf-a (koju je KOI HEOHATaJIHE KOApKTaIlHje
MPEAYKTATHO MOCTaBJbCH) alldl M W3HAJ Hera, y
HEKHM clly4ajeBUMa 10 HcTMyca. Hemro ka-
CHHje, JOKa3aHa je M MPOKCHMaJHa EKCTEH3Hja
JlyKTAIHOT TKHBA Y HCTMYC” .

Wnak, xumore3a nykraiHor sling-a He o0ja-
IIFaBa aJeKBAaTHO CBE Y3pOKE HAaCTaHKa KOapK-
tanuje. Koapkranuja Moxxe mocrojatu u y npu-
CYCTBY IIMPOKO OTBOpEHOr mykryca . Takohe,
KOapKTaluja MO)Ke OWTH JIOUMpaHa IajeKo Of
MecTa aoOpTHOT OTBOpa apTEepHjCKOr KaHaja, Ha
IpUMep Ha TPAHCBEP3ATHOM JIYKY aopTe WU
JIeCIICHICHTHO] a0pTH .

XeMoaMHAMCKA XHIIOTE3a

[Ipema ,,xeMOIUHAMCKOj XHUIIOTE3U" KOApK-
Talyja HacTaje Kao IocleAnla aOHOPMaHOT
¢eranHOr MPOTOKa KPBH, OAHOCHO, Kao TOcCie-
IWIa XeMOIMHAMCKHX Mopemehaja Koju qoaat-
HO PEAyKYjy IPOTOK Kpo3 (heTallHu aoOpTHH JIyK

any pressure gradient between the ascending and
descending part of aorta.

HYPOTHESIS ABOUT THE ORIGIN
OF COARCTATION

The hypothesis of ductal sling

According to "Ductal sling hypothesis”,
coarctation is developed as a result of the migra-
tion of smooth muscle cells of the ductus (muscle
type artery) in periductal aorta (elastic type artery).
Constriction and fibrosis at the time of the closing
of the ductus are comprised of ductal muscle
tissue, including the one in the media of the aorta
and thus lead to the formation of localized
thickening, shelf and a consequent narrowing of
the lumen’. This hypothesis is consistent with the
fact that coarctation often becomes clinically
manifested only after the closure of the ductus®.

Studies of the coartaction segment in patients
younger than 3 months with hypoplastic left heart
syndrome showed the presence of ductal tissue
surrounding the aortic lumen (sling) and pro-
truding proximally and distally from the place of
the ductal confluence of the aorta. In addition, it
was shown that the parts of ductal tissue in a
circumferential sling can protrude into descen-
ding aorta usually in the form of tongue-shaped
extensions'*?.

It was also found that the circumferential
sling of ductal tissue is protruding through the
wall of the aorta proximally to the height of
coarctation shelf (which is in neonatal coarctation
preductally set) and in some cases above the
isthmus. A little later the proximal extension of
ductal tissue in the isthmus was proved®’.

However, the hypothesis of ductal sling does
not adequately explain all the causes of coarcta-
tion. Coarctation may exist even in the presence
of wide-open ductus®. Also, coarctation may be
located far from the place of the aortic opening of
the ductus arteriosus, for instance on the transve-
rse aortic arch or on the descending aorta™?.

Hemodynamic hypothesis

According to the "hemodynamic hypothesis"
coarctation is the result of abnormal fetal blood
flow, i.e., the result of the disturbances, which
further reduce the flow through the fetal aortic
arch and isthmus®. Many congenital in utero
heart defects cause the disruption of normal
blood flow in large blood vessels leaving the
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u uctmyc’’. Bpojue ypoleHe MaHe cpua in utero
y3poKyjy mopemehaj HOpMamHOr MpPOTOKa Y
BEIMKAM KpPBHUM CYAOBHMa KOjU H3Ja3e H3
cpua. Ha ocHOBy mpomMeHa y MpOTOKY KpBH,
MOCTaBJbEHA j€ XMIIOTE3a O YTHIA]y ypoheHHux
MaHa cpua Ha pa3BOj aOpTHOT HCTMyca KOJ
¢eryca. OBe anTepauyje cy KacHUje MOTBpheHe
KaTeTepHu3alujoM HEOHaTyCa" .

VY HOpManHoj ¢erasHoj XeMOIuHAMCKO]j pa-
cniofeny HajBehr €0 KpBH yIapHOr BOTyMeHa
00e xomope (Bumie on 50%) omnasu y All u
aopty. Y AA je Benuku npoTok. Bume on 21%
kpBu u3 AA omnaszu y AKKC n ACC. Mame on
20% xpBu mponasu kpo3 uctmyc y AJl. Ca
apyre cTpaHe mpeko 42% ypapHOr BOIyMEHa
KPBH MPOJIa3H KPO3 apTepUjCKU KaHAI M U3 Hera
namse y AJl. U3 oBora ce Buau na je MPOTOK
KpBU BelmukHu y AA u AJl, kao 1 y apTepujcKoM
KaHaly, a Ja je peayKoBaH y HCTMycy. Bepo-
BaTHO je OBaKBa XEMOJMHAMCKa pacrojena pa-
37I0T CMameHor aujaMeTpa uctmyca (csera 70%
nujamerpa aopre). McrpakuBama cy MOTBpIMIIa
Jla je HaCympoT TOME, KOJl YpoheHHX MaHa cpua
ca peqyKoBaHHM IIPOTOKoM Kpo3 All, nujamerap
AOpPTHOI' MCTMYycCa LIMPH HEro HOPMAaiiHO, 300T
nosehaHoOr IPOTOKA KPBH KPO3 AA M HCTMYC .

Heke ypohene cpuane maHe OOOaTHO MO-
TEHIHPa]y pa3iuKy y HpoToky. OBOM XumoTe-
30M Cce MPETHOCTaBJba J1a ce NyKTaldHH sling pa-
3BMja Yy Ciy4ajeBUMa moBehaHOr JyKTaJIHOT
nporoka. [loBehan mykraaHu TPOTOK MPOY3po-
Kyje JUCIPONOPLHUOHATHA PACT apTepUjCKOT
KaHala, HEeroBy XHIEPTPOoPHjy, Kao aJanTHBHU
OZITOBOp, @ TUME H JIAKIIY MpOMaranujy AyKTaj-
HOT TKHBA Y a0pTy” .

ExcrpeMHO peTko je KoapKTamuja aopre
yIpy)XKeHa ca aHoMalijaMa Koje UMajy CMameH
OyKTaJIHH TpPOTOK, a moBehaH NpPOTOK Kpo3
aCIIEHJCHTHY aopTy, Kao IITO Cy CTEHO3a HIIN
atpesuja All, tetralogia Fallot, Tpuxycnmuaaina
aTpe3uja ca HOPMAJIHUM OZHOCOM KPBHHX CYHO-
Ba, JICCHHU JIyK a0pTe U Jpyre™.

Hacynpor Tome, Koj Jie3uja THIA ONCTPYK-
[Mje U3JIa3HOT TPaKTa JIeBE€ KOMOpE, aOPTHH JIYK
j€ 4ecTo XMIIOMJIacTH4aH, jep je KOA OBUX aHO-
MaJdja IPOTOK KpO3 acleHICHTHY aopTy JoAat-
HO CMameH, a JYKTalHH NpOTOK mosechanm *
Tako je moBehana wHIWIEHIIA KOapKTaluje MO-
TBpheHa y oapehenom tuny BC/l-a u AB kana-
Jla, aopTHE CTEHO3€, W aHOMalWja MHTpaHE
BaIBYJIC .

[Ipema xeMOAWHAMCKO] XWIOTE3H, WHTpA-
JyMUHAIHU shelf MOXe Ja HacTaHE Kao pe3yd-
TaT moBehaHOTr AYKTAJTHOT MPOTOKAa Y TpaBIy
3a BT A0PTHOT 3MJa . AOPTHH 3MJ OAroBapa

heart. Based on changes in blood flow, it is
hypothesized about the effects of congenital heart
defects on the development of the aortic isthmus
in fetuses. These alterations were later confirmed
by catheterization of neonates®'.

In normal fetal hemodynamic distribution
most of the blood of stroke volume of both ven-
tricles (more than 50%) goes to the AP and the
aorta. There is high blood flow in AA. More than
21% of the blood from AA goes to the AKKS
and ASS. Less than 20% of the blood is passing
through the isthmus in AD. On the other hand,
over 42% of stroke volume of blood is passing
through the ductus and from it further to AD.
This shows that the blood flow is large in AA and
AD, as well as in the ductus arteriosus, and is re-
duced in the isthmus. This is probably the reason
for the reduced isthmus diameter (only 70% of the
diameter of the aorta). The studies have confirmed
that in contrast, for congenital heart disease with
reduced flow through the AP, diameter of the aortic
isthmus is wider than normal, due to the increased
blood flow through the isthmus and AA™.,

Some congenital heart defects further empha-
size the difference in the flow. This hypothesis
assumes that the ductal sling is developed in
cases of increased ductal flow. Increased ductal
flow causes a disproportional increase of ductus
arteriosus, its hypertrophy, as an adaptive respon-
se, and thus easier propagation of ductal tissue in
the aorta”’.

Extremely rarely coarctation of the aorta is
associated with anomalies that have a reduced
ductal flow and increased flow through the
ascending aorta, such as stenosis or atresia of AP,
tetralogia Fallot, tricuspid atresia with a normal
ratio of blood vessels, right aortic arch and
others®.

In contrast, with obstruction-type lesions of
the left ventricular outflow tract the aortic arch is
often hypoplastic, because a flow in the ascen-
ding aorta is additionally reduced, and ductal
flow increased”. Thus, the increased incidence of
coarctation was confirmed in a particular type of
VSD and AV canal, aortic stenosis and mitral
valve abnormalities™.

According to the hemodynamic hypothesis,
intraluminal shelf may occur as a result of increa-
sed ductal flow towards the rear of aortic wall*.
Aortic wall is corresponding to the conditions of
increased pressure by remodeling, or compensa-
tory dilatation and hypertrophy after that, which
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Ha yCJIOBE MOBehaHOI MPHUTHCKA PEMOJENOBa-
BEM, OJHOCHO KOMIIEH3aTOPHOM IHJIATAalHjOM,
a HaKOH Tora xureprtpodujom, mro 6u OUIO y
CarilacHOCTH ca TEHACHIMjOM HacTaHka shelf-a
KOJl OHMX YPOhEHHMX MaHa CplLa Koje uMajy mo-
Behan TyKTaIHU TIPOTOK™". Mehytum
KOapKTallfja MOXe Ja C€ jaBH U y ClyyajeBHMa
Koju Hucy npaheHu maHama cpua. llocrojame
W30JI0BaHE  jyKCTaIyKTaJlHE KoapKTaluje
MoKasyje Jla aopTHa ONCTPYKLHja, OJHOCHO
KoapKkTaluja, He Mopa naa Oyzxe NHpUCyTHa Yy
(eranHoM XKUBOTY, Beh 1a ce pa3BHja U mocraje
MaHI/IS(Sl)eCTHa TOKOM 3aTBaparma apTepHjCKOT Ka-
Hama™.

Kana je aprepujcku kaHai HIMPOKO OTBOPEH,
MPOTOK KPBH HMMa YyOOHWYajeHy XEMOIMHAMCKY
pacnioneny (3a QeTanHy UUpKylalujy) U Hema
orncTpykuuje y aopti. Kps U3 acuenneHTHe aopre
(oko 20%) mpeko HCTMyca JONa3d y aopTy
necuenaeHc. MeljytuM, 3aTBapameM apTeprjcKoT
KaHaja, Koje MOYMIbe Of IMyJMOHAJHE CTpaHe, a
Tpaje HEKONWKO [aHa/Hemesba [0 3aTBaparba
aoOpTHE CTpaHe, IPOY3pOKyje Ja ce LETOKYIHU
HErOB MPOTOK IIPEeycMepaBa Kpo3 CYy:KEHH UCTMYC,
LITO TPOY3POKYje PEMOAENOBAaE AOPTHOI 3HIa,
xunepTpodujy HHTHME U CTBapame shelf-a. OBuUM
npeycMepaBameM IMPOTOKa TOKOM —3aTBaparba
apTEepHjCKOr KaHala HacTaje KIMHUYKH MaHH-
dectra oncrpyxumja* .

XHUCTOJIOIIKE KAPAKTEPUCTHUKE
AOPTHE KOAPKTALIMJE

Koapkranuja TopakaiHe aopTe NpeAcTaBiba
KOMITJICKCHY MPOMEHY KOjy KapaKTepHIle IMpH-
CYCTBO T3B. KOApKTaIMOHOT shelf-a (3amebipama)
U IyktajgHor sling-a. OBe JBe KapaKTEepUCTUKE
ce Hajuemhie jaBibajy yIpY>KEHO Y 3HIy aoprte,
anyd cy ONWCaHM M CIy4ajeBU KOapKTaluje ca
IIPHUCYTHOM CaMO jEIHOM OJ] OBE JIBE IPOMEHE" .

[Ipema pocTymHUM JHMTEpaTYpHUM MoOZA-
MMa, KOoapKTanuoHw shelf ce omucyje Kao
UHTpo(IIeKCHja Meauje aopTHOT 3HAa Yy JyMeH
Koja opmupa ucmnymdewe. OBo 3anelbame je
HajBUILE MU3PaKEHO Ha 3alb0j CTpPAaHH AOPTHOT
31Ja, HACTIpaM apTEepUjCKOr KaHana KOju je Mo-
CTaBJbEH aHTEpOMeENnjatHO. 3a1e0ibambe aopTHE
Menuje je MPUCYTHO M Ha JaTepalHUM CTpa-
HaMma, aly He ¥ Ha AyKTainHoj. bimzy cioboxne
uBuIe shelf-a youaBa ce ae3opraHusanyja Me-
IMje aopTe, enacTHYHa BJaKHa r'yOe cBOj mapa-
JieTlaH pacropes, a XuIepruiazuja MHTUME, Ha-
3BaHA UHMUMAIHU 6e0, TUpKyMpepeHTHO ce
mupH 1o shelf-y, nomaTHo cyxkaBajyhu JTyMeH u
(dhopmupajyh  eKCIIECHTPUYHO ITOCTaBJBEH OT-
Boplo (Cnuka 2).

would be consistent with the tendency of occur-
rence of shelf in those with congenital heart di-
sease who are at increased ductal flow™.

However, coarctation may occur in cases that
are not accompanied by associated heart defects.
The existence of an isolated juxtaductal coarcta-
tion shows that aortic obstruction or coarctation
may not be present in fetal life, but can grow and
become manifested during the closure of the
ductus arteriosus™.

When the ductus is wide open, blood flow
has normal hemodynamic distribution (for the
fetal circulation) and there is no obstruction in
the aorta. The blood from the ascending aorta
(20%) over the isthmus comes to the descendent
aorta. However, the closure of the ductus, which
starts from the pulmonary side, and takes a few
days / weeks before the closure of the aortic side,
causes the whole of its flow to be diverted
through the narrow isthmus, which leads to re-
modeling of the aortic wall followed by intimal
hypertrophy and the creation of a shelf. This di-
version of blood flow during the closure of the

ductus produces clinically manifested obstruc-
tion43637

HISTOLOGICAL CHARACTERISTICS OF
AORTIC COARCTATION

Coarctation of the thoracic aorta is a complex
change that is characterized by the presence of
the so-called coarctation shelf (thickening) and
ductal sling. These two features are the most fre-
quently associated in the wall of the aorta, but the
cases of coarctation with only one of these two
changes were described as well®.

According to the available literature data,
coarctation shelf is described as the intro-flexion
of the media aortic wall into the lumen forming a
bulge. This thickening is mostly pronounced at
the back of the aortic wall, opposite to the ductus
arteriosus  (which is set antero-medially).
Thickening of the aortic media is present on the
lateral sides, but not on the ductal. Close to the
free edge of a shelf a disorganization of the
media of the aorta is observed , elastin fibers lose
their  parallel arrangement and  intimal
hyperplasia, called intimal veil, circumferentially
extends through the shelf, further narrowing the
lumen and forming an eccentrically placed hole'®
(Figure 2) .
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Cnuka 2. HeoHaTanHa KoapKTaldja ca MPEegyKTATHOM IMO3HMLUjoM shelf-a — mpecek y HUBOY
OyKTalnHor ymha. 3amaka ce WHTHUMAalIHO 3ajelspame (shelf) Ha 3aamb0j CTpaHHM aopTHOT 3UAa
(cTpenuia), HacpaM AyKTaHOT ymiha (XeMaTOKCHIIMH-E031H, X 8).

Figure 2. Neonatal coarctation with preductal position of the shelf. Cross section at the level
of a ductal confluence. We can notice an intimal thickening (shelf) on the posterior aortic wall,

opposite to the ductus (Hematoxylin- eosin, x 8).

TeopHjcku U eKCIIEPUMEHTAHO j€ J0Ka3aHO
Jla CHWKaBamkEe JIATCPAJTHOI NPHUTUCKA HA 3UJ
aopre, y3pOKOBaHO, MO bepHynmjeBOM NpHH-
uuny, nosehameM Op3WHE MPOTOKA HAa MECTY
CyXema, JOBOAM JI0 XHIlepIutasuje hennja nHTH-
Me u popmupama shelf-a. [Iporec Tpaje cBe 10K
ce He TIOCTUTHE MPOXOJHOCT aopTe 32 BENHYHHY
conze. HoBonacrana creHoza cMmamyje Op3uHy
MPOTOKa, Tako jAa npoiudepannja henuja nHTH-
Me Taja Tpecraje’’.

Kon HOBopohenuera m muaher ozojuera,
shelf m cycenHM HENOBU KOAPKTAI[MOHOI Cer-
MEHTa caipike IYKTalHO TKHBO . J[yKTalHO
TKUBO (opMupa sling Koju KOMIUIETHO OKpY-
Kyje jyKCTaayKTallHy aopTy. Y cTapujeM y3pa-
CTY IyKTaJIHO TKHBO TOKa3yje ¢uOpo3He mpo-
MEHE U BHIIE Ta HHUje MOTryhe maToXMCTOIOIIKI
nokazatd. Ha mpemapatuma mocnie ayrtorcuje
HEOHATyca MOXKE C€ M MAaKpPOCKOICKH YOYHTH
mmperse aykranHor tkusa'l. JlyKTamHO TKHBO
He 3axBarta MyHy Ac0JbUHY aopTHOT 3uaa Beh ce
Hajuemrhe onucyje Ka0 MHTPaIyMHHAIHU 00pyY
Ha MECTy Mpejacka UCTMyca Yy OEeCUEHICHTHY
aopry’’. Besa wusMmely IyKTamHOr TKMBA U
KOapKTaluje ayro je Omia TUCKyTaOwmiiHa, Kao U
caMo IMPHUCYCTBO IyKTaJdHOr sling-a Mako Cy ra
Heke cTyauje motepamie. I10 HekuM ayTo-
pHMa, XUCTOJIONIKE KapaKTePUCTUKE AYKTATHOT
sling-a cy ciuuyHe mpoMeHaMa Koje ce OIHUCY]jy
Kao 3ajae0spama ("jacTyunhn') Ha MecTuMa rpa-

It was theoretically and experimentally
proven that the decrease of the pressure on the
lateral wall of the aorta is caused by (according
to the Bernoulli principle) the increase in flow
velocity at the site of narrowing, leading to hy-
perplasia of intimal cells and the formation of the
shelf. The process continues until it reaches the
progression of aorta for the size of the probe. The
newly created stenosis reduces the flow rate, so
the proliferation of intimal cells then stops™.

In newborns and young infants, the shelf and
adjacent parts of the coartacion segment contain
ductal tissue®. Ductal tissue forms a sling that
completely surrounds juxtaductal aorta. At older
ages ductal tissue shows fibrous changes and it
cannot be proven histologically any more. At
autopsy preparations of neonates the expansion
of ductal tissue can be observed macroscopi-
cally*'. Ductal tissue does not comprise the full
thickness of the aortic wall, but is most often de-
scribed as intraluminal ring at the crossing of the
isthmus to the descending aorta?’. The link be-
tween ductal and coarctation tissue has long been
controversial, as well as the presence of ductal
sling, although it was acknowledged by some
studies®®. According to some authors, the histo-
logical features of ductal sling are similar to the
changes that are described as plaques ("pads") at
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Hama aprepuja’’. Pe3ynTaTH HOBHjHX XHCTOIO-
HIKUX CTyAHja MOTBPIWIN Cy Ja JOMHHAHTHY
MPOMEHY y KOapKTallHOHOM CETMEHTY aopTe
npeAcTaBba HaOUpame 3aamber aena 3uaa, Koje
je HajuspakeHHje MPOKCHMAJIHO y OJHOCY Ha
yurhie aprepujckor kanaia. Ha oBom mecty, Ha-
Oupame HHTUME HHjEe OTPaHUYCHO CaMo Ha 3aj-
B A0PTHU 3u] Beh MOCTOjU AYXK LeNe HUPKYM-
(epennuje aopre. [lebpnHa Ha3HAUCHE MTPOMHU-
HEHIIMjeé CcMamyjeé ce Yy MPOKCUMAallHO-
JMCTAIIHOM CMepY, Aa OM Ha HEKOJIHKO CerMeHa-
Ta W3HaJA OyKTaJHOr ynrha Ouia MmoTIyHO Yy paB-
HU 3uma. OcuM Tora, MpOMEHE y XUCTOJOILIKO]
rpahu HHCy OrpaHMyeHe camMO Ha WHTHMY Beh
3axBarajy 1eo 3U KPBHOT CyAa.

VY HHBOY AYKTaJHOT MPHUIIOja, WHTHMAIHO
3a1e0spame 3abEer 311a a0pTe He MPOMUHHpPA Y
nymeH. JIok ce Ha 3a1lkeM aOPTHOM 3UIY 3ama-
a MHTUMAJHO 3a7e0ibarbe, Y aHTepoMenujal-
HOM JieJly 3HMJa, Ha MECTy caMor JYKTaJTHOT
npuroja, 3amaxajy ce obocTpaHa 3anebibama
AOpTHE Menuje, cacTaBJbeHa U3 J00po mude-
pEHLUpPAaHUX TIaTKuX MUmMhHUX henwja KoH-
TpaktuiHor ¢penoruna (Crnuka 2). OBakaB Haya3
cyrepuiie aa Ou 3anaxkeHe henuje Morie na
MpeACTaBJbajy MACIOBE AYKTAIHOI TKHBa Koje
ylla3u y I€0 aOPTHOT 3UJa ca HCTe cTpaHe (Kao
na ra "obyxsara"), hopMupajyhu T3B. TyKTaIHU
sling xoju ocTaje y KOHTHHYHTETY ca MEIHjoM
apTepHjcKor KaHana . M apyru ayTopu cy moka-
3aJiM Jla JeTI0BU AYKTAIHOT sling-a mpOMUHHPa]y
KpO3 OBaj /€0 3WAa NPOKCUMAIHO A0 HHUBOA
shelf-a m u3Han Wera, a Aa ce Perko cpehy u y
IUCTAIHUM JeJoBUMa y (opMH  je3ndacThx
npoxyxeraka’. J[pyra MCTpamBama MOKa3aja
Cy Jia ce y OUCTAJHOM JIeNly 3UAa, UCIOA KOapK-
Talyje, He 3amaka MPOMHUHEHIINja HEOUHTHME Y
nyMmeH Behi je Kao M 'y HUBOY AYKTQJIHOT MPHIIO-
ja, Y paBHH JyMHHAJHE moBpmuHe 3una. [Ipo-
MEHE Ce 3ama)kajy y KpaTKOM CErMEHTY 3uja, a
HAKOH Tora ce mocrerneHo ryoe. Ha Taj Haumn
KOapKTallHOHH CErMEHT IOCTENEHO Ipeia3u y
HEM3MEH-CH A0PTHH 311 .

CBH MpeTX0IHO HaBEAECHH JIUTEPATYpHH MO-
JalMd Cyrepuily JAa KOapKTAllMOHU CETMEHTH
MOKa3yjy HHTHUMAaJHY W MEAWjasHy mponudepa-
uujy rtiatkux wmumuhanx henuja. Omnucane
npomeHe y Behoj mepu 3axBaTajy CTpaHy 3uza
HacIpaM apTepHjCKOT KaHaja M 3axBaTajy CBe
ciojeBe aoptHor 3uaa. [Ipomec y memmju ce
OZIBHja Off YHYTpAIIIbE Ka CIOJbAIlb0] CTPAaHU U
npaheH je He caMO T'YOMTKOM KOHTPaKTHIIHUX
cBojcTaBa TiaTkux mummhaux henwuja, Beh u
(deHecTpanjoM, IyIJIMKAMjOM H HCIPaBJba-
HBEM CJIACTHYHHX JIaMera.

the sites of arteries branching®. Recent results of
histological studies confirmed that the dominant
change in coarctation of the aorta is a crimp rear
wall, which is mostly pronounced proximally in
relation to the mouth of the ductus arteriosus. At
this point, intimal creasing is not limited to the
rear aortic wall but already exists along the entire
circumference of the aorta. The thickness of the
prominence decreases in  proximal-distal
direction, so that in several segments above the
ductal confluence it is completely within the
wall. In addition, changes in the histological
structure are not limited only to intima, but
encompass the entire vascular wall.

At the level of ductal insertion, intimal thic-
kening of the posterior wall of the aorta is not
protruding into the lumen. While on the rear wall
of the aorta intimal thickening is observed, in the
antero-medial part of the wall, in place of the
ductal insertion, there is a bilateral thickening of
the aortic media, composed of well-differentiated
contractile smooth muscle cells (Figure 2). This
finding suggests that the observed cells could
represent parts of the ductal tissue that enters the
part of the aortic wall on the same side (as if it
"covers"), forming the so-called ductal sling
which remains in continuity with the media of the
ductus arteriosus™. Other authors have shown
that parts of the ductal sling protrude through the
proximal part of the wall up to the shelf, and
above it, and are rarely seen in the distal parts in
the form of tongue-shaped extensions. Other
studies have shown that in the distal part of the
wall, below the coarctation, the prominence of
neointima in the lumen is not observed, but it is
as in the level of ductal insertion in the luminal
surface of the wall plane. The changes are obser-
ved in the short segment of the wall, and then
gradually lost. Thus gradually coarctation seg-
ment turns into the unchanged aortic wall®.

All of the above literature data suggest that
coarctation segments show intimal and medial
smooth muscle cell proliferation. Changes de-
scribed in greater extent encompass all layers of
the aortic wall opposite to the ductus arteriosus.
The process takes place in media from the inner
to the outer side and is accompanied by not only
the loss of contractile properties of smooth mus-
cle cells, but also fenestration, duplication and
disruption of elastic lamellae.
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3AK/bYYAK

[lopehemem pesynrarta cryamja Koje cy 3a
MpeAMET UCTPakMBamba UMale aopTHY KOAapKTa-
LWy aHAIM3UPaHy Ca XUCTOJIOMIKOT aclleKTa ca
pesynraTiMa BelMKOr Opoja caBpeMEHHX CTY-
Ivja Koje ce OaBe BacKyJapHUM PEMOJENOBa-
HBEM, MOTJIO OH J1a ce IPETIOCTaBU Aa je Y OCHO-
BU TIaTOTEHE3€ aopTHE KoapKTallje peMOAeso-
Bal€ BAacKyJapHOT 3WAa Yy OATOBOPY Ha
KapaKTepUCTHYHE XeMOIUHAMCKE IIPOMEHE Koje
mpaTe OBO CIOKEHO 000JbeHme. Y TOM CMHCIHY,
HEOHaTaJlHA WM NpenyKTajlHa KoapKTaluja Ou
oIroBapana paHoj a3y peMoAcIOBaka AOPTHOT
3uJa KOjy KapakTepulle KOMIIEH3aTOpHa IuJjia-
Tanuja, a 3aTuM nponudepanuja henuja y cBuUM
cllojeBUMa 3uAa, JOK OW amgynTHa (IOCTAYKTAaJ-
Ha) KoapKTalyja OAroBapaja KacHUM Qa3ama
peMoznenoBama y KOjUMa ce aKTUBUpa IMPOLEC
amonTose, cMameme Opoja henuja u mocinequuHa
(hubpo3a cBUX CllojeBa 3uja.
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