latrogenic dissection of the right coronaryarteryduring diagnostic
coronaryangiography, a case report

Abstract

latrogeniccoronary dissection is a mechanical rupture of a
coronarywallduringcoronaryangiography or angioplasty. It is a rare but serious complication
thatcanrapidly lead to the death of the patient. We report the case of a young 35 yearold
patient with only active smoking as a cardiovascularrisk factor whopresentedduring a
coronaryangiography for a STEMI a conduction disorder and
hemodynamicinstabilityrevealing an iatrogenic dissection of the right coronaryartery.
Severalpredisposingfactors for iatrogeniccoronaryartery dissection have been described in the
literature, includingfemalegender and deep intubation of the artery. It mainlyinvolves the right
coronaryartery due to itsspecificanatomicalcharacteristics. The diagnosisis made on
coronaryangiography. Management differsaccording to the haemodynamic state of the patient
and the classification of the coronary dissection. Stenting, coronaryartery bypass grafting or
even conservative treatmentmaybeproposed.
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Introduction

latrogeniccoronary dissection (1aCD) is one of the mostfeared complications
duringcoronarycatheterisation. Although rare, itremainsserious and canrapidly lead to the
death of the patient by interruption of the coronary flow. It isdefined as an iatrogenic (and not
spontaneous) rupture of a coronarywall by a materialusedduring a coronaryangiography or
angioplastyprocedureresulting in extravasation of bloodat the level of the
subendotheliallayerswith the constitution of twochannels, one true and one false separated by
an intimal flap. It mainlyinvolves the right ratherthan the left network (85% and < 15%
respectively) [1]. The dissection line mayspreaddownstream or evenupstream, resulting in an

associatedaortic dissection.

Case report

The patient was 35 yearsold, with active smoking as a modifiable cardiovascularrisk factor,
and withoutanyparticularmedicalpersonalnor familial history. He presented to the emergency
room 4 hoursfollowing the beginning of aninfarct-likechest pain. The
cardiovascularexaminationnoted a stable hemodynamic state with a blood pressure of 115/75
mmbhg and a heart rate of 95 beats per minute. There were no signs of acute ventricularfailure,
no murmurs or additionalsoundssuggesting a mechanical complication. The
electrocardiogramshowed an extendedanterior ST-segment elevation of 6 mm, necrotic Q
waves in the sameterritory, mirroring in the inferior leads and complete right bundle branch
block. After a loading dose of Clopidogrel and aspirin, the patient was sent directly to the
cardiaccatheterizationlaboratorywhere an emergency coronaryangiographywasperformed,
showing a thrombotic occlusion of the proximal anteriorinterventricularartery,
whichhadundergone active stentangioplastyafter dilatation. The right network was not
opacified in the acute phase due to the laborious nature of the procedure. The patient was put
on double antiplateletaggregation (Clopidogrel and aspirin) as well as unfractionatedheparin
and tirofiban for 24h. The biologicalworkupwasunremarkableexcept for a troponinlevel of
65,525 ng/ml and a C-reactiveproteinlevel of 55 mg/l. The metabolicwork-up showed no
diabetes or dyslipaemia. Trans-thoracicechocardiographyshowedwall motion akinesia in the
territory of the anteriorinterventriculararterywith 34% systolicleftventriculardysfunction.
Threedayslater, a second coronaryangiographywasperformed to opacify the right coronary
network. A 5F Judkins Right (JR) 4.0 diagnostic probe wasused to intubate the right coronary
ostium via a 0.035 guidewire. On opacification of the right coronary ostium, a spiral
dissection line wasnotedwith initial intermittent interruption of coronary flow (Figures 1 and
2). The patient presentedaninfarctchest pain associatedwithanxiety and agitation. A
rapidphysicalexamination on the catheterisation table showed hypotension at 75/45mmbhg,
bradycardiaat 30 beats per minute, and profuse sweatingwithoutmuffledheartsounds and
withoutmurmurs of mitral insufficiency or ventricular septal defect. The electrocardiogram
on the monitor showed sinus dysfunctionthatresponded to 1 mg of atropine. Aftersedation of
the patient, angioplasty of the right coronaryarterywasperformedwithtwo active stents (4.0 x
26mm and 3.5 x 30mm), whichoccluded the false channelopenings and restored TIMI 3 flow



to the right coronaryartery (Figures 3 and 4). After the procedure, the patient experienced an
acute heartfailurewhichwascontrolledaftertreatmentwithdiuretics and
thendeclareddischargedafter a few days of monitoring in the intensive care unit and the
clinical area.

Figure 1: Coronaryangiographyshowinga spiroidiatrogenic dissection (redarrow) of the right
coronaryartery.



Figure 2: Coronaryangiographyshowingiatrogenic dissection of the right coronaryarterywith
interruption of coronary flow.



Figure 3: Coronaryangiographyshowingsuccessful passage of the guidewirethrough the
truechannel of the iatrogeniccoronary dissection of the right coronaryartery.



Figure 4: Final outcomeafter right coronaryarteryangioplasty.



Discussion

latrogeniccoronaryartery dissection (IaCD)is a rare complication. Indeed, itoccurs in lessthan
0.1% of diagnostic coronaryprocedures and angioplasties combined [2]. However, the
majority of cases have been describedduring an angioplastyprocedure, especially in cases of
chronic total artery occlusion [3]. This is due to the use of large catheters, guidewires and
otherdevicesintroduced intra-coronary [4]. Otherpredisposingfactors have been reportedsuch
as an infiltratedleft main coronaryartery, the presence of complexlesions, the use of
Amplatzcatheters, deep intubation and femalegender [5] as well as the injection of
contrastmedium duringdeep exhalation [6]. This was not consistent with the characteristics of
our case, whichwas male, in whom a JR 4.0 5F catheterwasused, during diagnostic
coronaryangiographywitheasy, co-axial intubation of the right coronary.

According to Yip et al [1] and a 10-year cohort by AnantharamanRamasamy [7] of 55,968
patients, the right coronaryarteryappears to be the mostpredisposed to laCDcompared to the
left main coronaryartery (85% Vs < 15% and 50% Vs 45% respectively). Similarly,
retrograde extension of the dissection wouldbe more frequentduring an 1aCD of the right
coronarythan of the left main coronaryartery. This isthought to be due to a higher
concentration of smooth muscle cells and a denser matrix of type I collagen fibres in the
periostealwall and sino-tubularjunction of the leftmain coronaryartery [8]. Also, the use of
EBU and Amplatzleftcathetersdesigned for the left network to intubate the right
coronaryarteryincreases the risk of 1aCD occurrence [9].

The starting point for laCDismostoften an atherosclerotic plague in the coronaryartery.
Indeed, ulceration of a plaque by the cathetercanprovide a portal of entry for the dissection,
whichwillexpandunder the effect of pulsatile blood flow [10]. There are several classifications
of coronary dissection. The mostcommonlyused are the classification of the National Heart,
Lung and Blood Institute (NHLBI) (Table 1), whichpredicts the risk of coronary occlusion
[10], the classification of Dunning et al [11] for dissections withretrograde extension (Table
2) and the classification of Eshtehardi (Table 3) et al [12] for left main coronaryartery
dissections.

The diagnosis of laCDshouldbesuspected in the presence of anyclinical changes in the patient
in the coronaryangiography room, including the occurrence of chest pain or
atmostcardiogenicshock. Some patients maybecompletelyasymptomatic [8]. The appearance
of ST elevation on monitoringindicatescoronary occlusion [8]. Rhythm or conduction
disordersmayalsobepresent as in our patient. The diagnosis of certaintyis made by
coronaryangiography, which shows a dissection line with a defect in opacification or
stagnation of the contrast medium, sometimeswith interruption of the coronary flow [3]. The
use of intravascularultrasound (IVUS) can help in the assessment of retrograde extension of
1aCDs and stenting [13,14]. Optical coherencetomography (OCT) shouldbeavoided due to the
injection of contrastmaterialwhichmayaggravate the dissection [3]. Chest CT remains the gold
standard for detectingassociatedaortic dissection [3].

The therapeuticstrategydepends on the severity of the dissection and the haemodynamicstatus
of the patient. It canbeeither conservative in benign dissections or involvestenting or surgery.
For benign dissections (Type A and B of the NHLBI classification), conservative
treatmentisoftenappropriatewhen the angiographicappearanceremainsunchangedafterten
minutes [15]. For type C to F dissections, invasive management shouldberecommended as



they have a poorprognosis [15] as theyoftenresult in interruption of coronary flow. For these
types of 1aCD, stenting to block the entry orifice isrequiredafter placement of a non-
rigidguidewire in the true lumen [16], guided by careful injections especially if the patient
isunstable [17]. In case of stenting, the risk of intra-stentrestenosisisdrasticallyhigher [18].
Coronaryartery bypass graftingshouldbereserved for stable patients with extension to the root
of the aorta and in case of failure to pass the guidewirethrough the true lumen [17]. The
prevention of 1aCDrequires a good catheterisation technique, the use of appropriateguidewires
and catheters, the avoidance of deep intubations and injections when the pressure
curveisdampened [4].

Table 1: Classification of coronary dissections according to the NHLBI[ 11]



Type Description

A Minorradiolucent areas in the lumen without
flow alteration or stagnation of the contrast
medium

B Radiolucentluminalflapextendingparallel to
the vesselwallwithoutalteration of flow or
stagnation of contrast medium.

C Opacification outside the vessel lumen in
the form of an "extraluminal cap" with
stagnation of the contrast medium

D Radiolucent spiral opacification defects with
stagnation of the contrast medium

E New and persistent opacification defects in
the vessel lumen

F Injuries withimpairedcoronary flow or total

occlusion

Table 2: Classification of coronary dissections according to Dunning et al.[12]

Type

Description

The dissection includes the coronal cusp.

Extension to the aorticwall but < 40mm.

Extension to the aorticwallgreaterthan
40mm.

Table 3: Classification of coronary dissections according to Eshtehardi et al.[13]

Type

Description

Localized dissection.

Dissection with extension to the circumflex
and anteriorinterventricular.

Dissection with extension to the root of the
aorta.

Conclusion




latrogeniccoronaryartery dissection is a rare complication of PCI. The presence of anyclinical
changes in the patient in the coronaryangiography room must sound an alarm. It needs to
bewellmanaged to avoidfurther complications, either by conservative or invasive
management. A good catheterization technique and the use of adequateguidewirescould help

to preventthis issue.
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