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Percutaneous treatment of a 
CTO in an anomalous right 
coronaryartery:Arupturepaved 
the way for new insights 

 

 
An anomalous aortic origin of a coronary artery (AAOCA) from the opposite 
sinus, with an interarterial course, has been associated with an increased 
riskofmyocardialischemiaandsuddendeath.Astheexactpathophysiology of 
AAOCA is not well understood, the clinical management is also not well 
defined. With increased use of non-invasive imaging, the diagnosis of AAOCA 
is increasing and the association of anomalous origin and atherosclerotic 
disease is becoming a more important topic. We report a rare case of 
AAOCA chronic total occlusion (CTO). A 40-year-old Caucasian man was 
referredforinvasivecoronaryangiography(ICA)duetotypicalchestpainand 
positivemyocardialscintigraphy.ICAdemonstratedCTOofananomalousright 
coronary artery (ARCA) originating from the left side of the ascending aorta 
with an interarterial course. There was no lesion in the left coronary artery. 
During the procedure, unexpected rupture of the coronary artery occurred 
afterdilatationwithasmallballoonatlowpressure.Thecomplicationinthis case 
was handled with good procedural final result but was an occasion for a 
food for thought. Coronary artery perforations are rare but life-threatening 
procedural complications that are usually caused by predisposing anatomical 
and procedural factors. We issue a warning on the risk of complications 
duringcomplexpercutaneouscoronaryinterventionofthesearteries,andwe 
reconsideredthepathophysiologyoftheanomalyinawaythatcouldchange the 
approach to the disease. Based on this complication, we hypothesized 
thatthewallofthearterycouldbefragileduetohistopathologicalalterations, which 
could have a role in the pathophysiology of coronary malignancy. Future 
autopsy studies should be focused on the analysis of the arterial wall of the 
patient affected by sudden death with this anomaly. 
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Introduction 

An anomalous aortic origin of a coronary artery (AAOCA) 
from the opposite sinus, with an interarterial course between 
the pulmonary artery and aorta, has been associated with an 
increasedriskofmyocardialischemiaandsuddencardiacdeath 
(SCD) (1–4). The degree of risk (5, 6) and the pathophysiology 
of myocardial ischemia (7, 8) are debatable. Guidelines are 
limited and recommendations are mainly based on expert 
opinions(9,10).Moreover,withincreaseduseofnon-invasive 
imagingtoevaluatecoronaryarterydisease,anincreaseinthe 
absolute numbers of AAOCA is expected, with a concomitant 
increase in the prevalence of coronary artery disease. The 
management of patients affected by anomalous origin and 
atheroscleroticdiseaseisbecomingamoreimportanttopic 
inthefieldofcoronaryarterydisease(11).Wereporta rare case of 
an anomalous right coronary artery (ARCA) originating from 
the left side of the ascending aorta with symptomatic chronic 
total occlusion (CTO). An unexpected complication led us to 
reconsider the pathophysiological basis of ARCA and to 
suspect histological involvement of thearterialwall. 

The goals of this paper are three-fold: (1) to attempt an 
estimation of SCD specific for right AAOCA (ARCA) based on 
extrapolations of incidence numbers of SCD in the population 
and report the prevalence of right AAOCA, (2) to review the 
presumed pathophysiology of SCD in ARCA and present new 
insights,and(3)toissueawarningontheriskofcomplications 
duringpercutaneouscoronaryintervention(PCI)for ARCACTO. 

 

Casedescription 

A 40-year-old Caucasian man, without any remarkable 
riskfactors,washospitalizedforinvestigationandtreatment of 
a several-month-history of class II angina. Myocardial 
scintigraphy,threeweeksprior,showedmoderatereversible 
perfusion defects involving the inferoposterior wall area. 
Thepatientwaspreviouslyhealthyandparticipatedinnon- 
competitive soccer. A 12-lead electrocardiogram and baseline 
echocardiography showed no abnormal wall motion and well- 
functioning valves. A baseline angiogram was performed from 
the right radial artery. The left coronary artery, originating 
fromtheleftsinus,didnotexhibitsignificantstenosis.There 
wasRentropIIIcollateralitytowardstherightcoronaryartery 

(RCA).TheRCA,originatinghighandanteriorlyoverthe 
leftsinus,showedCTOinthemiddletract(Figure1).AJr4 guide-
catheter was chosen and a 1,5 × 8mm anchoring 
balloonwasplacedintheconusartery.Theocclusion was 
smoothly crossed with a tapered polymeric guidewire 
supportedbya1.8Frmicrocatheter.Theattempttobring 
themicrocatheterbeyondtheocclusionfailedbecauseof the 
friction encountered, so we performed a predilatationwith 1.5 
×12mm compliant balloon. Good anterograde flow 
wasrestored(Figure2).Aseconddilatationwitha2×15mm 
balloon at 10 atm was performed to better preparethe lesion. 
A few seconds after this dilatation, the patient experienced 
chest pain. Angiography revealed a type II Ellis perforation in 
the midline and an extensive type D dissection 
distallytotheostium(Figure3;SupplementaryVideo1). 
A3×26mmzotarolimuselutingstentwasimplantedwith long 
inflation (5min). After deployment, the effusion 
disappeared.Fouradditionalstentswereimplantedtocover 

 
 

 
Abbreviations:AAOCA,Anomalousaorticoriginofacoronaryartery;ALCA,Ano

malousleftcoronaryartery;ARCA,Anomalousright coronary artery; CTO, 

Chronic total occlusion; ICA, 

Invasivecoronaryangiography;PCI,Percutaneouscoronaryintervention;RC

A,Rightcoronaryartery;SD,Suddendeath;SCD,Suddencardiacdeath. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 1 
Coronary angiography of the left system showed left coronary 
arterynormallypositionedwithoutatheroscleroticdiseasewith 
rentropIIIheterocoronarycollateralcirculationtowardtheright 
coronaryartery,whichhasananomalousoriginontheleftside of the 
ascending aorta and chronic occlusion in the proximal 
atrioventriculartract. 

Comment [AR2]: Add a comma after "limited" 
in the third sentence for clarity. 
Change "absolute numbers of AAOCA" to "absolute 
numbers of AAOCA cases" for better readability. 
Move the word "cases" closer to "AAOCA" to clarify 
what is increasing. 
Add "the" before "increased use of non-invasive 
imaging" for grammatical correctnes 
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FIGURE 4 
PostPCIfinalresult:Afirststentwasimplantedintheruptured tract 
with long inflation (5min). After the deployment the 
effusiondisappeared.Fouradditionalstentswereimplantedto cover 
the dissection. The final angiography showed a good result. 

 
 

 

  
 

the dissection. The final angiography showed a good result 
(Figure4; SupplementaryVideo2). Echocardiography showed 
negligible pericardial effusion. The patient was clinically stable 
and asymptomatic. Troponin levels remained stable on two 
occasions. A coronary computed tomography scan (CTA) 
confirmed the anomalous antero-left high origin of the 
RCA17mm from the sinotubular junction, and showed the 
angled ostiumandinterarterialcourse,about2cm 
betweentheaorta 
andpulmonarytrunk(Figure5),withmodesteffusion(10mm) 
onCTA. 

 
Discussion 
Prevalence of ARCA and risk of sudden 
death 

Coronary artery anomalies have been reported as the second 
mostfrequentcauseofSCDinyoungathletes,accounting 
for12%ofdeaths(12,13).Coronaryarteryanomaliesarising 

from the pulmonary artery or the wrong sinus with an 
interarterial course between the pulmonary artery and aorta, 
referred to as AAOCA, are more often related to suddendeath 
(SD) (14, 15). The most common subtype is an ARCA 
arisingfromtheleftside(prevalence0.23%),followedby 
ananomalousleftcoronaryartery(ALCA)arisingfrom the right 
side (prevalence 0.03%) (1, 16). ALCA from the 
pulmonaryarteryisextremelyrare(11,15).Althoughevidence 
demonstratesthatinterarterialALCAandARCAareassociated 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 3 
Procedural complication: The angiography after CTO dilatation 
withcompliant2x15mmballoonat10atmshowedcoronary 
EllisIIperforation(whitearrow)anddiffusetypeD dissection. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 2 
CTO treatment procedure: The occlusion was crossed with a 
tapered polymeric guidewire supported by microcatheter. The 
flowwasrestoredafteradilatationoftheocclusionwith1.5x12 
balloon. Than a dilatation with a 2 x 15 balloon at 10 atm was 
performed. 
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with an increased risk of SCD, their absolute risk in thegeneral 
population is unknown. Thus, controversy remains regarding 
the optimal approach to risk stratify and manage 
thesepatients.Withincreaseduseofnon-invasiveimaging,the 
prevalence is increasing (1, 16) and could become a serious 
public health hazard. 

ThefirstdataontheratesofSCDinAAOCAcame 
almostexclusivelyfromautopsyseries,whichreportedhigh,yet 
discrepant, mortality rates between studies (0-50% for ARCA 
and 30-100% for ALCA) (1, 4, 12). In the first series, 50% of SD 
caseshadanomalouscoronaryarteries(30%rightand80%left) (1, 
4, 12). From this data, the estimated risk of SCD in AAOCA was 
very high (50% for ALCA and 25% for ARCA) (17, 18) and 
manyauthorsagreedthatsurgicalcorrectionshouldhavebeen 
thefirstlineoftherapyinthesepatients(19–22).However,this 
autopsystatisticreporthasbeenprovenwrong.Itreportedon 
thechanceofapersonwhodiessuddenlyhavingananomalous 
coronaryartery,nottheriskofSDfromananomalouscoronary 

artery, only reflecting the prevalence of AAOCA in those who 
died.SubsequentstudiesindicatedthattheriskofSDwas far 
lower, but discrepancy in the data remains. The rate of death 
from AAOCA has been reported as being between 0.07 and 
0.61 per 100,000 person years (5, 12, 16, 20, 22). Fromthis 
data, it was determined that the cumulative risk of death over 
a 20-year period from the age of 15–34 years in patients with 
AAOCA was 6.3% for ALCA and 0.2% for ARCA (23). Assuming 
the prevalence of AAOCA is 0.1-0.2% (24–27), the 
riskofdeathforAAOCAis0.12–0.15%(1:860–1:652),involving 
above all young people engaged in frequent vigorous exercise 
and patients with ALCA (5, 28). A more recent review of a 
database of 5,100 cases of SCD referred to a specialist cardiac 
pathology center between January 1994 and March 2017, and 
identifiedasubgroupof30cases(0.6%)withAAOCA(15). The 
number of SCD from ARCA and ALCA were compared,and, 
although ALCA is considered more malignant, the SCD 
numbersforARCAwereslightlyhigher(11patients,37% vs. 10 
patients 37%, respectively). ALCA from the pulmonary artery 
occurred in seven cases (23%). Exercise-induced SCD was 
associated more frequently with ALCA than ARCA, where 
death occurred often at rest or during sleep. The mean age 
was much higher, compared to previous studies (28+/−17 
years);therewerepatientsinthefifthandsixthdecadesoflife, most 
with ARCA. 

The risk of SCD in patients with AAOCA are inconclusive 
due to the conflicting results. We believe this discrepancy 
could have stemmed from the fact that ARCA and ALCA have 
differentclinicalfeaturesandtheidentificationofauniquerisk of 
AAOCA (29) could have been the original reason for the 
conflicting results in the literature. SCD was more likely to 
occur in ALCA than ARCA; in fact, SCD in young, trained 
patients are mainly caused by ALCA. But, when we considerthe 
populations of each age group, the number of SCD cases were 
equivalent or even greater for ARCA (15), since ARCAwas more 
prevalent (0.23 vs. 0.03%) (6, 11, 30). In patients of 
olderage,deathoftenoccursatrestorduringsleep(15).Thus, 
ARCAisnotaminordiseasebutadifferentdisease,mostlikely with 
a different pathophysiological pathway as well. The riskof SD 
in a patient with ARCA has not been properly analyzed. We 
attempted to estimate the risk of SD based on the data from 
previous studies. 

Theage-adjustednationalincidenceofSCDis60per100,000 
(95%confidenceinterval;54–66per100,000)(31,32)and0.6% 
thereof are caused by AAOCA (15), translating to an incidence 
of3,6per1,000,000peryear.ARCAarefoundin36%of 
SCDcausedbyAAOCA(15),translatingtoanincidenceof 
1,3per1,000,000peryear.SincetheprevalenceofARCAis 
0.23%,wecanderivethat1,3per2300personsayearwith 
ARCAexperienceSCD.Therefore,theincidenceofSDina 
patientwithARCAisabout1:1800.Thisisthefirstattempt 
toestimatetheincidenceofSCDinapatientspecifically affected by 
ARCA. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
FIGURE 5 
CoronaryTC:ThecoronaryTCconfirmedtheanomalousorigin 
from opposite site of ascending aorta 17 mm from the 
sinotubular junction, with interarterial course. Modest effusion 
(10mm). 
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TABLE1ARCACTOproceduresreportedintheliterature. 

 
Cases Age/sex Techniqueused OriginoftheRCA Siteofocclusion Complications 

Kaneda etal. (45) 66 y/M Antegrade Leftsinus Proximalatrioventricular tract None 

Fangetal. (47) 74 y/M Antegrade Highanterior Proximalatrioventricular tract Cuspdissection 

Abdou andWu(27) 58 y/M Antegrade Leftsinus Proximalatrioventricular tract Aorto-coronarydissection 

Porwaletal.(44) 71 y/F Antegrade Leftsinus Proximalatrioventricular tract None 

Senguttuvanetal.(43) 49 y/M Antegrade Leftsinus Proximalatrioventricular tract None 

Gasparinietal.(46) 65 y/M Retrograde Leftsinus Proximalatrioventricular tract None 

Yamadaetal.(42) 43 y/M Retrograde Leftsinus Ostial None 

Youngetal.(48) 68 y/M Antegrade Leftsinus Proximalatrioventricular tract None 

Patraetal.(26) 58 y/M Antegrade Leftsinus Proximalatrioventricular tract None 

Ourcase 40 y/M Antegrade Highanteriorleftaorta Proximalatrioventricular tract Dissectionandperforation 

 
Anomalous origin of a coronary artery 
fromtheoppositesinuspathophysiology: 
The enigma of the true denominator 

Assuming the pathophysiological understanding of the 
disease is key to predict the risk of SCD in AAOCA; several 
studieshaveattemptedtoisolateakeyprimaryfactor,but no 
single anatomical component of the coronary artery has been 
isolated. Several studies have been done to find a true 
“denominator” causing ischemia and SCD. Several putative 
mechanismshavebeenproposedtoaccountfortheassociation 
between SCD and an anomalous origin of a coronary artery 
fromtheoppositesinus.Thedownstreameventispresumedto 
beischemia(8,33–37).Historically,theinterarterialcoursewas 
thought to be the crucial abnormality, assuming a scissor-like 
mechanism created by the close proximity of the aorta and 
pulmonaryartery,especiallyduringexertion(1,2,8).However, 
thepulmonaryarteryisunlikelytoexertsufficientpressure to 
occlude a coronary artery in the absence of pulmonary 
hypertension. Therefore, the interarterial course may act only 
asasurrogateforotheranatomicalhigh-riskfeatures,including 
aslit-likeostium,acutetakeoffangle,andproximalnarrowing (also 
referred to as hypoplasia) with an elliptical vessel shape and 
intramural course. The anatomical high-risk feature of a slit-

likeostiumattheectopicoriginisdefinedasa≥50% 
reductionintheminimallumendiametercomparedtothe 
normal distal reference diameter (34). Thus, the deformed 
coronary ostium with a decreased cross-sectional area acts as 
an ostial stenosis. Due to the slit-like ostium opening, during 
exerciseandsystolicexpansionoftheaorticroot,theorifice 
cancollapseinavalve-likemanner(34,35).Anacutetake-off 
angle (less than 45◦) is defined as an axial course of the 
proximalsegmenttangentialtothegreatvesselcircumference. 
Kinking of an anomalous coronary artery during exercise was 
proposed as a contributing ischemia-inducing mechanism (8, 
34).Theintramuralcourselengthisconsideredthemost 

relevant feature in terms of hemodynamic repercussion (6, 
35–37). The intramural coronary artery is slit-like and is 
characterized by thin inner and outer aortic wall layers and 
lateral luminal compression that undergoes phasic increases 
with each systole (38). This anatomical feature is consideredby 
many authors as being related to SCD, especially if associated 
with the other features mentioned above (37). Unfortunately, 
in clinical practice, none of these have been 
showntobeusefulintheprognosticassessmentofSD and there 
are no prognostically distinguishing pathological features that 
could be prospectively defined (7–10). Finally, another theory 
postulates that compression and kinking ofthe anomalous 
artery could cause intimal damage and a 
propensitytospasmandischemia(39,40),whichwasdescribed 
morethan20yearsago,butconsideredimplausiblebythe majority 
(8, 41). 

WedescribeararecaseofanterogradeCTOoftheRCA 
withanomalousoriginfromtheoppositesideoftheascending 
aorta. Data regarding complex PCI, especially for CTO, in this 
settingareverylimited(24,26,27,42–48).Theprocedurewas 
unexpectedly complicated by perforation and extensive typeD 
dissection after predilatation with a small balloon at low 
pressure. Coronary perforation is a rare, but life-threatening, 
complication.Itisusuallyduetohighpressureballoondilatation 
ortheuseofanoversizedballooninthecontextofpredisposing 
factors such as tortuosity, calcification, old age, CTO, or small 
vessel caliber (24). The myocardial bridge is also an important 
predisposingfactor(25).A2mmdiameterballooninflatedat10 
atmin a 3.5mm diameter artery causing perforation is almost 
inexplicable, even in a CTO procedure. The rupture could be 
explained by structural fragility of the artery. An anomalous 
course with acute angulation may favor the complication but 
there could also be a histopathological explanation. In the 
myocardial bridge, for example, the anomalous course of the 
artery is associated with intimal and endothelial differences in 
thetunneledarterythatpredisposetoagreaterriskofrupture 
duringPCI.Theintimallayeristhinner,andtheendothelial 

Comment [AR3]: Figure entitled 
pathophysiology of ARCA malignacy is not clear, 
redraw it. 
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cells are spindle shaped. This alteration and compressioncarry 
a major risk for perforation (25). Bunji et al. (39) 
hypothesizedthattheRCAlocatedbetweentheaortaand the 
pulmonary artery is prone to compression or kinking 
phenomena, resulting in intimal disruption and subsequent 
predispositiontovasospasmthatcorrelateswithischemiaand 
SCD. The histopathological alteration causing wall fragility 
could also be an explanation for the complication in our case. 

PCIinananomalouscoronaryarteryisdifficult,particularly 
withCTO,duetotechnicalcomplexities,fromengagingthe 
coronary ostium to delivery of hardware through the vessel. 
Only a few cases have been reported in the literature (24, 26, 
27, 42–48) (Table 1). 

Nine cases of ARCA CTO have been reported in the 
literature. Three major complications, two of which were not 
related to catheter manipulation, were mentioned. A case of 
aorto-coronarydissectionduetoballoondilatationandrupture 

wasdescribedbyAbdouandWu(27).Inthiscase,thetype D 
dissection started from the proximal ARCA and extended 
retrograde, involving the aorta. Estimation of the risk of 
complication is not the purpose of this paper, considering the 
smallnumberofpatients,butthistrendisunusual.Furthermore, 
analysisofthecasesshowedacommontractofocclusion in most 
cases. Nine out of ten cases involved the proximal 
atrioventricularpartoftheartery,intheareabetweenthecone 
branchandthefirstbranchfortheacutemargin(27,42–48).Dueto 
the difference in anatomy of the anomalous artery, we divided 
itintofoursegments.Weconsideredtheproximalsegment to be 
the tract from the origin to the origin of the conus or sinoatrial 
branches, the proximal atrioventricular segment the tract 
from the conus branch to halfway to the acute margin, the 
middle segment the tract from this halfway point to the acute 
margin, and a distal segment from the acute margin to 
thebaseoftheheartatthejunctionoftheatrialandventricular 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
FIGURE 6 
ARCApresumedischemiapathophysiology:ThedownstreameventinthepathophysiologyofARCAmalignancyinthecontestofSCDis 
presumedtobeischemic.Theanatomicalfeatureliketheinterarterialpassagecausingcompressioninascissor-likemechanism,theslit-like 
ostiumactingasanostialstenosis,theacutetake-offanglecausingkinking,andtheintramuralcoursecausingcompression,arehistorically considered 
involved in the pathogenesis of ischemia. Unfortunately, in clinical practice none of these have been shown to be useful in the 
prognosticassessmentofSD.Thehigherincidence ofproceduralcomplicationsinthecontextofARCACTOtreatment,thepresenceofa 
specifictractofthearteryinvolvedbythedisease(90%ofthecasereportedinliterature),andtheintraoperativedetectionofhistological alteration of the 
anomalous artery wall in a patient who suffered from a SCA call us to reconsider the histopathological alteration in the pathogenesis of ischemia 
and ARCA malignancy. ARCA, anomalous right anomalous coronary originating from the left side; CTO, chronic total occlusion; SCD, sudden cardiac 
death. 
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septum. Analyzing the non-CTO PCI cases in the literature, we 
confirmed thatthetractof disease inARCAwasalmost always 
theproximalatrioventricularsegment.Areviewof18caseswith 
imagingshowedthat16hadproximalatrioventricularsegment 
involvement (49–62), five of six had SCA- STEMI (58–62), and 
11 of 12 had chronic critical stenosis (49–58). Furthermore, 
Bruls et al. (63) described a case of resuscitated SD in a 37- 
year-old man with ARCA in whom they performed coronary 
arterybypassgrafting.Aftersurgicalexaminationoftheartery, 
severalinitialbranchesinitsfirstsegment(infundibularbranch or 
the sinus nodal artery) and a fibrously thickened wall were 
noted.Thesedatasuggestthathistologicalalterationmayplay an 
important role in ARCA malignancy (Figure 6). 

There is no greater tragedy in medicine than SD in an 
apparentlyhealthyperson.AAOCAisthesecondleadingcause of 
SCD in athletes, and with increased use of non-invasive 
imaging,theprevalenceisexpectedtoincrease.Theinterarterial 
courseisbelievedtobethefactorofmalignancyinthiscontext 
andalotofefforthasbeenmadetofindatruedenominatorin 
understanding the pathophysiological pathway. After almost 
50years,noneofthesuspectedanatomicalfactorshavebeenshown 
to be useful in the prognostic assessment of SD and there are 
no prognostically distinguishing pathological features that could 
beprospectivelydefined.Therefore,theclinicalmanagementis 
stillnotdefined.Thestrategyofthecommonpathwaycausing 
malignancyhasfailed,thus,theinterarterialcoursemayactonly as a 
surrogate. ARCA and ALCA have very different clinical 
features. ALCA is rare but more malignant and, among AAOCA 
patients, causes most SD cases in young patients. ARCA is 
relatively common and less malignant, but when populations 
of each age group are evaluated, the number of SCDs itcauses 
are equal, or even greater than ALCA. These patients 
areolder,anddeathsoftenoccuratrest.Therefore,ARCA is not a 
minor disease, but a different disease. Based on this 
assumption, the pathophysiological basis of malignancy could 
also be different. In our case, an unexpected complication led 
toreconsiderationofapossibleparietalstructuralinvolvement in 
ARCA malignancy. The theory of histological alteration ofthe 
arterial wall playing a role in the pathophysiology of ARCA 
malignancy is plausible based on three observations: (1) the 
higherincidenceofcoronaryperiproceduralmajordissection; 
(2) the evidence of a specific tract of the artery being affected 
bydisease(90%ofthecasesreported),whichmayrender it 
particularly prone to stress, torsion, or kinking, and thus more 
prone to histological alteration; and (3) the intraoperative 
detection of wall alteration of the anomalous artery that was 
demonstrated during surgical examination of the first tract of 
ARCA in a 36-year-old patient. 

The istologyical alteration causing spasm and ischemia, 
suspectedbysomeauthorsbutconsideredimplausibleby 
thecommunity,especiallyafterstudiesperformedwith 

intracoronary acetylcholine, would seem to disprove this 
hypothesis.Wehypothesized that thisalterationcouldinvolve 
ARCAinspecificsegmentsandthatspasmmaynotbethe only 
factor for ischemia. This alteration could render arteries more 
prone to compression, kinking, atherosclerosis, 
orthrombus.Wealsohypothesizedthateachpatientmayhave a 
different involvement and that the few patients with more 
important histological distortion could be those at most risk. 
The histological pattern of the anomalous arterial wall was 
never evaluated. 

In conclusion, 50 years since the identification of the 
relationshipbetweenSCDandAAOCA,theriskofSCD in a carrier 
patient has still not been defined and the 
pathophysiologicalcausesofthediseaseareunclear.For 
thefirsttimeintheliterature,weissueawarningon 
theriskofcomplicationsduringpercutaneoustreatmentofaCTOin
ananomalousrightcoronaryarteryand 
wereconsideredthepathophysiologicalbasisofthe 
anomalyinawaythatcouldchangetheapproachto thedisease. 

 

 

Supplementarymaterial 

TheSupplementaryMaterialforthisarticlecanbe 
foundonlineat:https://www.frontiersin.org/articles/10.3389/ 
fcvm.2022.916616/full#supplementary-material 

Comment [AR4]: Explicitly identify  the 
prevalence rates of ARCA and ALCA and their 
association with increased risk of sudden death.  
Provide a more accurate range for the risk of SCD 
from AAOCA based on more recent studies.  
Update the incidence rates of SCD related to AAOCA 
and ARCA, and provided a more accurate estimation 
of the risk based on prevalence and current data in 
overall manuscript case study. 
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