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SAZETAK: Spontana disekcija koronarnih arterija rijedak je, ali dobro poznat uzrok akutnog infarkta
miokarda. Ce$éa je u Zena reproduktivne dobi i u bolesnika s fibromuskularnom displazijom. Lije¢enje
se sastoji od kontrole ¢imbenika kardiovaskularnog rizika te primjene vazodilatatora i beta-blokatora.
Predstavljamo slu¢aj 48-godisnje bolesnice s infarktom miokarda uzrokovanim spontanim disekci-
jom i ponovnom pojavom bolesti zbog njezina Sirenja u kasnijemu stadiju.

SUMMARY: Spontaneous coronary dissection is an infrequent but well-described cause of acute myo-
cardial infarction. It is associated with women of reproductive age or patients with fibromuscular dys-
plasia. Treatment consists of controlling cardiovascular risk factors, vasodilators, and beta-blockers.
We present a case of 48-year-old patient with myocardial infarction secondary to spontaneous dissec-
tion and recurrence due to disease extension at a later stage.
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Edukacijski cilj Learning objective

Not all acute myocardial infarctions are
due to atherosclerotic disease. There are

Nisu svi infarkti miokarda uzrokovani
aterosklerotskom bolesti. Postoje i drugi

mehanizmi, primjerice oni vezani uz epi-
kardijalne krvne Zile, kao Sto je spontana
disekcija koronarne arterije, iako nisu cesti
pa je njihova ponovna pojava manje vjero-
jatna. Uporaba reproducibilnog i pouzdanog
oslikavanja omogucuje to¢nu klasifikaciju
bolesnika kako bi im se odredili primjerena
prognoza i prac¢enje nakon lije¢enja.

other mechanisms, such as those related
to epicardial vasculature, like spontaneous
coronary artery dissection, although they
are not frequent and less likely to recur. Hav-
ing reproducible and reliable imaging stud-
ies allows adequate classification of patients
in order to provide appropriate prognosis
and follow-up.
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Uvod

Spontana disekcija koronarnih arterija (SCAD) definira se kao
odvajanje slojeva stijenke epikardijalne koronarne arterije
zbog intramuralnog krvarenja koje nije povezano s ateroskle-
rozom, jatrogenim ozljedama ili traumom, a moZe dovesti do
akutnog koronarnog sindroma (AKS), aritmija, kardiomiopa-
tijeiiznenadne sréane smrtit? Intramuralno krvarenje (IMH)
uzrokuje kompresiju lumena te posljedi¢nu ishemiju distal-
nog miokarda; IMH moZe nastati zbog disrupcije intimalnoga
sloja kao pocetne promjene ili zbog puknuc¢a vase vasorum.
Konvencionalna koronarna angiografija dijagnosticka je me-
toda prvog izbora, no primjena intravaskularnog oslikavanja
kao $to je intravaskularni ultrazvuk (IVUS) ili opticka kohe-
rencijska tomografija (OCT) te pokatkad i koronarne kompju-
torizirane tomografske angiografije (CCTA) takoder omogucu-
je preciznu dijagnozu i razvoj strategije pracenja. Najcesce se
preferira konzervativno lijecenje, dok god nisu prisutne ishe-
mija ili hemodinamska nestabilnost. Ponavljaju¢a spontana
disekcija koronarnih arterija (R-SCAD) rijedak je klinicki enti-
tet, no pravodobno prepoznavanje od velike je epidemioloske
1 terapijske vaznosti.
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Introduction

Spontaneous coronary dissection (SCAD) is defined as the
separation of the layers of the wall of an epicardial coronary
artery due to intramural hemorrhage (IMH), not related to ath-
erosclerosis, iatrogenic injury, or trauma, and can lead to acute
coronary syndrome (ACS), arrhythmias, cardiomyopathy, and
sudden cardiac death®2. Intramural hemorrhage causes com-
pression of the lumen and subsequent ischemia of the distal
myocardium; IMH can occur due to disruption of the intimal
layer as an initial change or due to rupture of the vasa vaso-
rum. Conventional coronary angiography (CA) is the diagnostic
method of choice, but the use of intravascular imaging stud-
ies such as intravascular ultrasound (IVUS) or optical coher-
ence tomography (OCT) and occasionally coronary computed
tomography angiography (CCTA) also allows for precise diag-
nosis and follow-up strategy. Conservative management is
typically preferred, as long as there is no ongoing ischemia
or hemodynamic instability. Recurrent-SCAD (R-SCAD) is an
infrequent entity, however, identifying it is important for both
epidemiological and therapeutic purposes.

FIGURE 1. 12-lead electrocardiogram, Wellens pattern, type 2. B), C), and D) - coronary angiography: type 2 spontaneous coronary
dissection along the mid distal segments of the left anterior descending artery (black arrows).
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Prikaz slucaja

Cetrdesetosmogodi$nja bolesnica hispanskog podrijetla javi-
la se na odjel hitne sluzbe (HS) zbog prekordijalnih boli koje su
trajale 10 sati. Nijekala je prisutnost bilo kakvih komorbidite-
ta. Pri dolasku vitalni su joj znakovi bili stabilni, a fizikalni je
pregled bio uredan. Medutim, 12-kanalni elektrokardiogram
pokazao je simetri¢no invertirane T-valove u prekordijalnim
odvodima, $to je kompatibilno s Wellensovim sindromom
tipa b (slika 1A). Inicijalni laboratorijski nalazi pokazali su
vrijednost visokoosjetljivog troponina od 5808 ng/mL te NT-
proBNP-a od 304 pg/mL. Nakon postavljanja dijagnoze infar-
ktamiokardabez elevacije ST-segmenta (NSTEMI) zapoceto je
lije¢enje dvojnom antitrombotskom terapijom (DAPT) koja se
sastojala od acetilsalicilatne kiseline i klopidogrela, uz inten-
zivnu dozu statina (atorvastatin 80 mg) te enoksaparina 1Img/
kg supkutano dva puta dnevno. Rana koronarna angiografija
(slika 1B i slika 1C) pokazala je naglo smanjenje promjera u
srednjem segmentu lijeve prednje silazne arterije (LAD), Sto

Case report

48-year-old Hispanic woman presented to the emergency
department (ED) with 10 hours of anginal chest pain. She de-
nied any comorbidities. On arrival, her vital signs were stable
and physical examination was unremarkable. However, the
12-lead electrocardiogram showed symmetrical inverted T-
waves in precordial leads, compatible with Wellens type B
pattern (Figure 1 A). Initial laboratory tests showed high-sen-
sitivity troponin of 5808 ng/mL and NT-proBNP of 304 pg/mL.
After diagnosis of non-ST elevation acute myocardial infarc-
tion (NSTEMI), dual antiplatelet therapy (DAPT) consisting of
aspirin and clopidogrel, high-intensity statin (atorvastatin 80
mg), and enoxaparin Img/kg subcutaneously two times a day
was initiated. An early CA (Figure 1 B and Figure 1 C) revealed
an abrupt diameter reduction in the mid-segment of the left
anterior descending artery (LAD), suggestive of hematoma
secondary to type 2 SCAD. However, intravascular imaging

FIGURE 2. A) Computed tomography angiography — no contrasted acquisition images show absence of any coronary calcification.
B) and C) coronary computed tomography angiography — sagittal view shows diffuse spontaneous coronary dissection (SCAD) in
the mid and distal segment of left anterior descending artery (LAD) (white arrows), and D) volumetric reconstruction of the heart
and coronary arteries, where LAD SCAD is clearly seen (white arrow). E) curved multiplanar reconstruction obtained in a second
CCTA show LAD trajectory, with SCAD extension (white arrows).
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upucéuje na hematom uzrokovan SCAD-om tipa 2. Medutim,
intravaskularno oslikavanje nije bilo moguc¢e zbog znatnog
suzenja. CCTA pregledom (slika 2A i slika 2B) potvrdeni su
SCAD tipa 2 duZine 48 mm i smanjenje lumena od 60 do 70 %
u srednjem i distalnom segmentu LAD-a te vrijednost kalcija
od 0 UA. Transtorakalna ehokardiografija pokazala je koncen-
triénu hipertrofiju lijeve klijetke (LV), masu LV-a od 139 g/m?
te relativnu debljinu stijenke od 0,43, o¢uvanu istisnu frakciju
LV-a (55 %), diskineziju apeksa te anteriornu i septalnu apikal-
nu akineziju kongruentnu sa zahva¢enom arterijom. Dodatne
laboratorijske pretrage pokazale su vrijednost LDL-a od 1,6
mmol/L, vrijednost ukupnog kolesterola od 2,72 mmol/L te
vrijednost HDL kolesterola od 0,58 mmol/L. Bolesnica je lije-

could not be performed due to significant narrowing. CCTA ex-
amination (Figure 2 A and Figure 2 B) confirmed type 2 SCAD
with 48 mm length and lumen reduction of 60-70% in the mid
and distal segments of LAD, in addition to a calcium score of
0 UA. Transthoracic echocardiography showed left ventricular
(LV) concentric hypertrophy, LV mass of 139 g/m? and relative
wall thickness of 0.43, preserved LV ejection fraction (55%), apex
dyskinesia, and anterior and septal apical akinesia, congruent
with the culprit artery. Additional blood tests revealed LDL 1.6
mmol/L, total cholesterol 2.72 mmol/L, and HDL 0.58 mmol/L.

FIGURE 3. Computed tomography angiography shows no
thoracic, abdominal, or pelvic arterial alterations.

¢ena enalaprilom 10 mg dvaput na dan i bisoprololom 5 mg
jednom na dan, te je otpustena nakon pet dana.

Mjesec dana poslije u bolesnice se ponovno razvila prekor-
dijalnabol, uz arterijski tlak od 160/90 mmHg. Ponovljeni EKG
nije pokazao nikakve promjene u usporedbi s prethodnim.
Medutim, primije¢ena je dinami¢na promjena u troponinu,
a bolesnici je ponovno dijagnosticiran NSTEMI. Novi CCAT
pokazao je produZenje SCAD-a tipa 2 u LAD-u s prethodnih
48 na 60 mm (slika 2C). S obzirom na to da nije primije¢ena
angina ili hemodinamska nestabilnost, preporu¢ena je op-
timalna farmakoloska terapija. Kako bi se eliminirala fibro-
muskularna displazija (FMD), obavljena je kompjutorizirana
angiotomografija (slika 3) koja je bila uredna. Bolesnica je bila
podvrgnuta ambulantnom pracenju, uz benevolentnu evolu-
ciju bolesti.

Diskusija

SCAD se vise ne smatra rijetkom i nedovoljno istrazenom bo-
lesti; procjenjuje se da je njezina zastupljenost 0,78 — 0,98 %,
al — 4 % slucajeva AKS-a posljedica je tog stanja®. Do 90 %
slucajeva SCAD-a pojavljuje se u Zena mladih od 65 godina®**.

Cimbenici rizika uklju¢uju mladu Zivotnu dob, tjelesne i emo-
cionalne stresore te upalne bolesti i bolesti vezivnoga tkiva'.
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The patient was treated with enalapril 10 mg two times a day
and bisoprolol 5 mg once a day, and was discharged after five
days.

However, one month later, the patient developed anginal
chest pain once again, and her blood pressure was 160/90
mmHg upon arrival. A new 12-lead electrocardiogram showed
no changes compared with the previous one. Nevertheless, a
dynamic change of cardiac troponin was recorded, and the
patient was once again diagnosed with NSTEMI. A new CCTA
showed LAD type 2 SCAD extension from the previous 48 mm
to 60 mm (Figure 2 C). Since no angina or hemodynamic in-
stability was observed, optimal medical therapy was selected.
Computed angio-tomography performed to investigate for fi-
bromuscular dysplasia (FMD) (Figure 3) was reported as nor-
mal. The patient underwent ambulatory monitoring, with a
benevolent evolution.

Discussion

SCAD is no longer considered a rare and understudied dis-
ease; it has an estimated prevalence of 0.78-0.98%, and up to
1-4% of all ACS cases are secondary to this condition?®. Up to
90% of SCAD cases occur in women <65 years of age*5. Risk
factors include young age, physical and emotional stressors,
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Stoga je uobicajeni profil bolesnika Zena srednje dobi s niskim
kardiovaskularnim rizikom i AKS-om klasificiranim kao tip
2 prema cetvrtoj univerzalnoj definiciji infarkta miokarda®.
lako su velika veéina pacijenata bjelkinje, pokazano je da su
ishodi sliéni u Zena hispanskog i afroameri¢kog podrijetla®.
Interakcija izmedu razli¢itih okolnosti kao Sto su emocional-
ni stres, intenzivno vjezbanje i hormonalni status (tj. trudno-
¢a) mogu dovesti do predispozicije prema razvoju SCAD-a%*,
Znacajno je da sistemska hipertenzija prisutna u do 45 % slu-
Cajeva SCAD-a% kao §to je bio slu¢aj i u opisane bolesnice.

Konvencionalna koronarna angiografija zlatni je standard za
SCAD, no lezije mogu biti teSko primjetne, pa se preporucuje re-
vizija koju provodi iskusni intervencijski kardiolog, ako je to mo-
guce. SCAD obi¢no zahvaca srednje do distalne segmente LAD-
a, s difuznim suZenjem i pravilnim granicama, tj. SCAD tipa 2
prema Yip-Saw klasifikaciji, kao u ove bolesnice. Prisutnost
IMH-a s tesSkim slu¢ajem stenoze >80 % takoder dovodi do pre-
dispozicije za znatnije klini¢cko pogorsanje pri konzervativnom
lije¢enju*. Primjena intravaskularnog oslikavanja (IVUS i OCT)
moze pomoci u diferencijalnoj dijagnozi i pri izboru intervenci-
je**. Tako jo$ nije standardizirana, primjena CCTA-a pokazala se
korisnom i za dijagnozu i za naknadno prac¢enje bolesnika.

Za SCAD su na raspolaganju sliéne metode lijeGenja kao
za AKS. Medutim, primjena trombolitickih lijekova tijekom
akutne faze ne preporucuje se zbog njihovih negativnih uci-
naka* Do tre¢ine IMH-a prosiruje se nakon manipulacije u
sklopu perkutane koronarne intervencije (PCI), pa se stoga
preporucuje konzervativno lijeCenje dok nisu prisutne he-
modinamska nestabilnost, potpuna okluzija ili ponavljaju¢a
ishemija®*". Angiografsko poboljsanje primijec¢eno je nakon
30 dana u do 95 % bolesnika koji su lije¢eni konzervativhom
terapijom®*. Farmakoloska se terapija preporucuje za kon-
trolu simptoma 1 sekundarnu prevenciju. Ako je postavljen
stent, primjena DAPT-a svakako je opravdana, no jos uvijek
ne postoji konsenzus za sluc¢ajeve s konzervativnom kontro-
lom bolesti, u koje se ubraja i opisana bolesnica. Neki autori
zagovaraju primjenu iste strategije kao kod klasi¢énog AKS-
a, preporucujuc¢i dugoroénu monoterapiju acetilsalicilatnom
kiselinom??. Ventrikularne aritmije ili primjena mehanicke
cirkulacijske potpore opisane su u 6 — 11 % sluc¢ajeva*, no, na-
srec¢y, do njih nije doslo u prikazane bolesnice, s obzirom na
njihovu povezanost s lo§im ishodima.

Ucestalost R-SCAD-a je 17 % do 27 % tijekom prvih 30 dana
te do 27 % u sljedecih 4 — 5 godina'®. Zene ¢ine 74 — 100 % slu-
¢ajeva®. Saraswat 1 sur” objavili su seriju slu¢ajeva SCAD-a u
sveucilisnoj bolnici u Australiji, pri ¢emu je zamije¢eno 25 %
ponavljajuc¢ih slucajeva, od kojih je 36 % bilo R-SCAD tipa 2
te je ve¢inom zahvacalo podruc¢je LAD-g, Sto je sli¢no slu¢aju
ove bolesnice. S druge strane, Tweet I sur.® objavili su da, iako
se prvi SCAD obi¢no pojavljuje u LAD-u, ponavljaju¢i SCAD
oc¢ituje se u lateralnim granama te u posterolateralnoj arteriji.
Prisutnost IHM-a, ozbiljnost lezije te uklju¢enost ve¢ega broja
Zila takoder stvaraju predispoziciju za R-SCAD?.

l[ako je zabiljeZzen uzro¢ni odnos izmedu hormonalnih sta-
nja, kao §to je trudnoéa, i pojave SCAD-a, hormonska nado-
mjesna terapija nije se pokazala u¢inkovitom u sprjecavanju
SCAD-a*. Terapija beta-blokatorima jedina je farmakoloska
strategija za koju je dokazano da smanjuje rizik od ponovnog
pojavljivanja SCAD-a%*°. Statini zasad nisu validirani te se sto-
ga najcesce ne preporucuju kao redovita terapija. U opisanom
sluc¢aju doslo do ponovne pojave bolesti usprkos uvodenju
terapije beta-blokatorima, no treba naglasiti da lijecenje an-
tihipertenzivima nije bilo toliko u¢inkovito, kao Sto se moglo
uociti pri otpustu, a da kardiovaskularna rehabilitacija®, koja

and inflammatory and connective tissue disease!. Therefore,
the typical profile is that of a middle-aged woman, with a low
cardiovascular risk burden presenting with ACS, classified
as type 2 according to the 4th universal definition of myo-
cardial infarction®. While the vast majority of patients are
white women, it has been shown that outcomes are similar
in Hispanic and African American female patients*. The in-
teraction between different circumstances such as emotional
stress, intense exercise and hormonal status (i.e.,, pregnancy)
might predispose towards SCAD development®* Remarkably,
systemic hypertension is present in up to 45% of SCAD cases?,
as in our patient.

CA is the gold standard for SCAD, however, lesions can
be difficult to spot, and a revision by an experienced inter-
ventional cardiologist is therefore recommended, if feasible.
SCAD usually affects the mid to distal segments of the LAD,
with a diffuse narrowing and regular borders, i.e, type 2 ac-
cording to the Yip-Saw classification; as in our patient. Ad-
ditionally, the presence of IMH with severe stenosis of >80%
predisposes to greater clinical deterioration if treated con-
servatively?. Furthermore, the use of intravascular imaging
(IVUS and OCT) may be helpful for differential diagnosis and
possible interventional treatment®#. Although not yet stand-
ardized, the use of CCTA has been found to be useful for both
diagnosis and follow-up.

Treatment options are similar to ACS. However, the use of
thrombolytics during the acute phase is not recommended
due to reported negative effects*. Up to a third of IMH propa-
gate just after manipulation during percutaneous coronary
intervention (PCI), and thus conservative treatment is pre-
ferred as long as there is no hemodynamic instability, total
occlusion, or recurrent ischemia®*’. It has been observed
that up to 95% of patients treated conservatively will present
angiographic healing after 30 days®*. Medical treatment is
recommended for symptomatic management and second-
ary prevention. If stent placement took place, DAPT is clearly
justified, however, there is still no consensus for cases with
conservative management as in our patient. Some authors
advocate following the same strategy as a classic ACS, advis-
ing long-term aspirin monotherapy?®. Ventricular arrhyth-
mias or mechanical circulatory support have been described
in 6-11% of cases?, but fortunately our patient did not develop
them, due to their association with poor outcomes.

R-SCAD rates ranges from 17% to 27% during the first 30
days and up to 27% in the following 4-5 years'®. Female pa-
tients may account for up to 74-100% of cases®. Saraswat et
al” reported a series of SCAD cases in a university hospital
in Australia, which found a 25% recurrence rate, of which 36%
had type 2 R-SCAD mainly affecting the LAD territory, which
resembles our patient. However, Tweet et al® reported that
while index SCAD usually occurs in the LAD, recurrences ap-
peared in the marginal obtuse artery as well as posterolateral
artery. Additionally, the presence of IHM, severity of the le-
sion, and multivessel involvement all predispose to R-SCAD?.

Although a relationship has been observed between hor-
monal states such as pregnancy and the occurrence of SCAD,
hormone replacement therapy has not demonstrated to be ef-
fective to prevent it*. Beta-blocker therapy is the only phar-
macological strategy proven to ameliorate recurrence risk®°.
Statins have not yet been validated and are therefore not rou-
tinely recommended. In this case, recurrence was observed
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¢ini jos jednu uc¢inkovitu preventivnu mjeru, nije bila primi-
jenjena. Preporucljivo je provodenje dijagnosti¢kih nalaza za
arteriopatiju, jer ona moze biti prva manifestacija?, pogotovo
za R-SCAD, s obzirom na to da se u do 68 % slu¢ajeva s vreme-
nom postavi dijagnoza FMD-a te, iako manje cesto, takoder
1 Takayasuov arteritis. Preporucuje se dugoro¢no pracenje, a
ucestalost smrtnosti tijekom prvih 5 godina iznosi 0 — 5 %*.

Zakljucak

SCAD je ne pretjerano ¢est, no znacajan uzrok akutnog infar-
kta miokarda. Osim u klasi¢noj populacijskoj skupini, SCAD
treba uzeti u obzir u svakom slucaju koji ukljuc¢uje abnor-
malnosti koronarnih arterija bez indikacija aterosklerotske
bolesti. Sveobuhvatan klini¢ki pristup i pravilna primjena
lije¢enja i prevencije kljuéne su u ograni¢avanju ponovnog
pojavljivanja bolesti i omogucivanja uspjeSnog oporavka.

despite implementation of beta-blocker therapy, but it should
be noted that the antihypertensive treatment was not as effec-
tive as demonstrated at discharge and that another preventive
effective measure, cardiac rehabilitation®, was not employed.
Diagnostic workup for any arteriopathy is prudent, as it may be
the first manifestation?, especially in R-SCAD, since up to 68%
are ultimately diagnosed with FMD? and, albeit not as frequent,
also with Takayasu arteritis. Long-term follow-up is advised,
with a mortality rate around 0-5% during the first 5 years®.

Conclusion

SCAD is a non-common but relevant cause of acute myocardial
infarction. In addition to the classic population group, it should
be considered in any situation with coronary artery abnormali-
ties and no evidence of atherosclerotic disease. A comprehen-
sive clinical approach and adequate implementation of treat-
ment and prevention are key to limiting its recurrence and also
providing a successful recovery.
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