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Summary

Iatrogenic left main coronary artery dissection is a rare but potentially 

life-threatening complication of invasive coronary procedures, which 

requires prompt recognition and management. We present cases of two 

patients with type C guiding catheter-induced left main coronary artery dis-

sections that were successfully tackled with bail-out stent angioplasty. The 

aetiology, recognition, management and prevention of this complication is 

discussed.
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Iatrogenic left main coronary artery (LMCA) dissection 
is a rare but dreadful complication of invasive coro­
nary procedures with a reported incidence of <0.1% [1–
4]. It is the result of mechanical trauma to the arterial 
wall during coronary artery instrumentation or man­
ipulation leading to separation of the media by haem­
orrhage that creates a false lumen, with or without an 
associated intimal tear. The clinical presentation of 
iatrogenic LMCA dissection ranges from an asympto­
matic, localised dissection with preserved blood flow 
to an extensive dissection leading to abrupt vessel clo­
sure and circulatory collapse. Timely recognition of 
the dissection and construction of a proper treatment 
plan based on the type of the dissection and the clini­
cal status of the patient is needed to overcome this po­
tentially fatal complication. Treatment consists of con­
servative therapy, salvage percutaneous coronary 
intervention (PCI) or urgent coronary artery bypass 
graft (CABG) surgery. Currently, iatrogenic LMCA dis­
section is most frequently treated with PCI, which has 
high procedural success and favourable long-term out­
come [1–4]. Herein, we report two cases of catheter-

induced LMCA dissection of type C according to the Na­
tional Heart, Lung and Blood Institute (NHLBI) criteria, 
which is considered a detrimental major type posing a 
high risk of adverse repercussions such as acute vessel 
closure [5–7]. Both patients were managed successfully 
with drug-eluting stent (DES)-facilitated PCI. 

Case 1

A 71-year-old, male patient was referred for coronary 
angiography because of non-ST-segment elevation 
myocardial infarction. The echocardiogram per­
formed at the referring hospital showed hypokinesia 
of the inferior, inferior-septal and lateral left ventricu­
lar walls with an ejection fraction of 40%. The patient 
had a history of hypertension, hyperlipidaemia, infe­
rior myocardial infarction and bare metal stent-facili­
tated PCI of a dominant right coronary artery (RCA) 
and the proximal and distal left circumflex (LCx) 
artery. In 2011, he underwent CABG with a left internal 
mammary artery graft to the left anterior descending 
(LAD) artery and a saphenous vein graft to a diagonal 
artery; preoperatively, no significant viability was doc­
umented with low dose dobutamine echocardiogra­
phy over the dependent myocardium of the chroni­
cally occluded, yet collateralised RCA demonstrated 
during angiography. Transfemoral angiography dur­
ing the current admission revealed patent grafts and 
obstructive in-stent disease of the proximal LCx artery 
culminating in a tight lesion just distal to the outflow 
of the stent (fig. 1a). Therefore, we proceeded with PCI 
to the LCx artery. The LMCA was engaged without diffi­
culty with a 6 French Extra Back-up (EBU) 4.0 guiding 
catheter and, after predilation, a 3.5 × 33 mm DES was 
uneventfully deployed across the lesion (fig. 1b). 
Because of stent underexpansion at the site of the tight 
lesion we successfully performed postdilation with use 
of a 3.75 × 15 mm noncompliant balloon (fig. 1c). A sec­

CARDIOVASCULAR MEDICINE – KARDIOVASKULÄRE MEDIZIN – MÉDECINE CARDIOVASCULAIRE  2016;19(10):264–271



Case report� 265

ond postdilation was then performed at a more proxi­
mal location (fig. 1d), yet subsequent angiography re­
vealed persistent contrast staining outside the 
coronary lumen at the site of the LMCA ostium, which 
was compatible with a type C coronary dissection (fig. 
1e). The patient was pain free and haemodynamically 
stable without electrocardiographic evidence of 
ischaemia. The dissection was immediately tackled 
with a 4.5 × 18 mm DES (fig. 1f). Postdilation was carried 
out with a 5.0 × 15 mm noncompliant balloon and final 
angiography showed complete sealing of the dissec­
tion flap (fig. 1g). Postprocedural creatine kinase and 
creatine kinase-MB isoenzyme levels were normal. The 
patient had an uneventful 2-day hospital course and 
was discharged home on life-long dual antiplatelet 
therapy. He remained stable 3.5 years post stenting 
with Canadian angina class I and no evidence of a 
cardiovascular event. 

Case 2

A 58-year-old male patient with a history of hyper­
lipidaemia and cigarette smoking underwent trans­
femoral coronary angiography because of stable 
angina and ischaemia over the LAD artery territory, 
demonstrated with dobutamine stress echocardio­
graphy. Angiography showed diffuse nonobstructive 
LMCA disease (fig. 2a, b), significant proximal LAD dis­
ease (fig. 2a) and chronic occlusion of a left posterior 
descending artery with faint filling through bridging 
collaterals. Therefore, we proceeded with PCI to the 
LAD artery lesion. The LMCA was engaged with a 
6 French EBU 4.0 guiding catheter, and a 3.5 × 13 mm 
DES was directly implanted across the lesion (fig. 2c). 
Shortly thereafter the patient complained of acute, 
severe chest pain, and after multiple views focal and 
persistent extraluminal contrast staining that was 

Figure 1: (a) 45° left anterior oblique (LAO) view of the left coronary artery displaying a tight left circumflex (LCx) artery lesion 

(dashed arrow) located just distal to a previously implanted bare metal stent. A 6 French Extra Back-up (EBU) 4 guiding catheter 

is seen engaged in the ostium of a minimally diseased left main coronary artery (LMCA). The left anterior descending (LAD) 

artery, which contains a mid segment occlusion, is also shown. (b) LAO angiogram showing the stent deployment position. 

Note the unfavourable position of the guiding catheter resulting in the tip abutting against the wall of the LMCA ostium (arrow). 

Compared with its position during the first postdilation (c), the tip of the guiding catheter was too deep-seated during the sec-

ond postdilation (d). (e) 40° LAO and 40° caudal view depicting persistent extraluminal contrast staining at the site of the LMCA 

ostium (type C coronary dissection). (f) Stent deployment across the dissection. (g) 45° LAO view showing an optimal angio-

graphic result with complete sealing of the dissection flap.

CARDIOVASCULAR MEDICINE – KARDIOVASKULÄRE MEDIZIN – MÉDECINE CARDIOVASCULAIRE  2016;19(10):264–271



Case report� 266

compatible with a type C ostial LMCA dissection (fig. 
2d) was revealed. The dissection was directly stented 
with a 4.0 × 15 mm DES (fig. 2e). Stent postdilation was 
performed with a 4.5 × 15 mm noncompliant balloon 
with a good final angiographic result (fig. 2f). Post­
procedural creatine kinase and creatine kinase-MB iso­
enzyme levels were normal, and the patient was dis­
charged home after a 2-day uneventful hospital course. 
He was prescribed life-long dual antiplatelet therapy. 
He remained stable 3.0 years after stenting with Cana­
dian angina class I and no evidence of a cardiovascular 
event. 

Discussion

Iatrogenic coronary artery dissection constitutes a 
complication with a significant impact on morbidity 
and mortality of patients undergoing diagnostic coro­
nary angiography or PCI [8, 9]. In a multicentre study of 
211 645 diagnostic cardiac catheterisations in the 1990s, 
the incidence of coronary artery dissection was 0.034% 
(71 cases) with a mortality of 0.0028% (6 cases) [10]. As 
shown in a large prospective PCI registry of nearly 

21 000 patients, the incidence of in-laboratory severe 
coronary artery dissection (NHLBI dissection type ≥C 
or abrupt closure) decreased over the years from 1.0% 
in the prestent era to 0.7% in the first-generation stent 
era to 0.3% in the contemporary stent era (2000–2003) 
[11]. However, in contemporary practice, severe coro­
nary artery dissection accounted for 6.2% of all PCI fail­
ures and was the most common reason (80%) for refer­
ring patients for emergency CABG after failed PCI. 
Coronary artery dissections may be caused by several 
mechanisms. Mechanical dilation of a coronary artery 
by angioplasty balloon inflation or stent implantation 
is associated with mechanical trauma to the vessel 
wall, which is a function of the biomechanical proper­
ties of the plaque and is the basis of an inherent risk of 
these procedures – coronary artery dissection. Accord­
ingly, calcified, eccentric and long lesions, “compli­
cated” lesions (ulcerated, thrombus-laden) and lesions 
located in angulated coronary segments carry a higher 
risk for the development of dissection [5]. Technical 
factors increasing the risk of iatrogenic coronary 
artery dissection include the use of stiff-tipped or hy­
drophilic-tipped guidewires to cross tightly narrowed 

Figure 2: (a) 10° right anterior oblique (RAO) 40° cranial view of the left coronary artery displaying significant proximal left ante-

rior descending (LAD) artery disease (dashed arrow). The left main coronary artery (LMCA) (a,b) contained substantial ather-

oma but no significant stenosis. (c) 40° RAO 40° cranial view obtained through a 6 French Extra Back-up (EBU) 4 guiding 

catheter showing the LAD artery stent deployment position. (d) 40° left anterior oblique (LAO) 20° cranial view after stenting 

displaying contrast outside the coronary lumen (“extraluminal cap”) at the LMCA ostium (arrowhead), which persisted after 

contrast had cleared from the coronary lumen (type C coronary dissection). (e) Stent deployment across the dissection.  

(f) 40° LAO 20° cranial view showing an optimal angiographic result with complete sealing of the dissection flap.
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or totally occluded arteries, angioplasty balloon over­
inflation or oversizing (balloon to artery ratio >1.2), not 
coaxially and/or deeply engaged catheters, large-bore 
catheters and Amplatz-shaped catheters [12, 13]. Re­
ported risk factors for catheter-induced coronary 
artery dissection include atherosclerotic disease, cath­
eterisation for acute myocardial infarction, and vari­
ant anatomy of the coronary ostia necessitating exten­
sive catheter manipulations, vigorous contrast media 
injection, and vigorous, deep inspiration [12]. As far as 
the arterial access site for performing coronary cathe­
terisation is concerned (transfemoral versus trans­
radial approach), no difference with regards to non-
access site complications, including coronary artery 
dissection [14], has been reported. Nonetheless, a “uni­
versal” catheter, that is, a catheter that can be used for 
left and right transradial diagnostic coronary angio­
graphy and/or PCI, such as the Kimny catheter, may be 
associated with an increased risk of coronary artery 
dissection because of a difficult coaxial engagement or 
deep engagement, especially in a RCA with an inferior 
takeoff or when the catheter is removed from the 
LMCA without initial downward pressure and torque 
[2, 15]. Despite the decrease in the incidence of iatro­
genic coronary artery dissection observed over the 
years, the constantly increasing complexity of PCIs 
(use of large-bore catheters and stiff-tipped guidewires 
for recanalisation of chronically occluded arteries, 
retrograde PCI, PCI to the LMCA, PCI to calcified bifur­
cation lesions) render iatrogenic coronary artery dis­
section a meaningful risk mandating good compre­
hension of its mechanisms and predisposing factors, 
as well as its angiographic presentation and manage­
ment. 
The RCA is the most frequently dissected vessel (84–
87% of the cases), followed by the LAD, left main coro­
nary and LCx arteries [16, 17]. Iatrogenic dissection of 
both the RCA and LMCA is mostly observed after inad­
equate alignment of a diagnostic or guiding catheter 
(1,2,4), yet the LMCA and RCA arise from their respec­
tive aortic sinuses at different angles: acute (range 20°–
55°) and almost perpendicular (range 60°–88°), respec­
tively. This might render the LMCA less susceptible to 
catheter-induced dissection by providing a better 
approach for catheterisation [17]. Three retrospective 
case series have reported the incidence of iatrogenic 
LMCA dissection during a coronary catheterisation 
procedure (PCI or diagnostic coronary angiography). 
Lee et al. [1] reported an incidence of 0.03% (10 cases out 
of 34 190 procedures), Cheng et al. [2] an incidence of 
0.071% (13 cases out of 18 400 procedures), and 
Eshtehardi et al. [4] an incidence of 0.07% (38 cases out 
of 51 452 procedures) with a twofold greater incidence 

of iatrogenic LMCA dissection during PCI (0.1% of all 
PCIs) than during diagnostic coronary angiography 
(0.06% of all diagnostic coronary angiographies). Dis­
section of the LMCA is most frequently caused by inap­
propriate positioning of the diagnostic or guiding 
catheter, with an incidence of 61.5% in the study by 
Cheng et al. [2] where a 6 French catheter was used in 
84.6% of the cases, the Kimny miniradial catheter in 
61.5% of the cases and the left Judkins catheter in 30.8% 
of the cases. Balloon dilation near the LMCA bifurca­
tion and stenting at the LAD artery ostium were the 
second and third most frequent causes of LMCA dissec­
tion in this study, with an incidences of 23.1% and 7.7%, 
respectively. In the study by Eshtehardi et al. [4], inap­
propriate positioning of a diagnostic catheter was im­
plicated in 58% of the cases of LMCA dissection where 
the left Judkins catheter was used in 82% of the cases; 
inappropriate positioning of a guiding catheter was 
implicated in 16% of the cases of LMCA dissection 
where extra backup catheters (Amplatz left-, EBU- or 
Q-curve) were used in 56% of the cases. The second 
most frequent cause of LMCA dissection in this study 
was deep intubation of the guiding catheter during 
balloon retrieval, which was observed in 26% of the 
cases. In our first case, as shown in fig. 1b, the 6 French 
EBU 4.0 guiding catheter was non-coaxially positioned 
and its tip abutted against the wall of the LMCA ostium 
without, however, causing pressure damping or ven­
tricularisation. However, such a catheter position sug­
gested that the catheter might have been “too short” 
for the patient and that a more coaxial LMCA engage­
ment could have been achieved with an EBU 4.5 guid­
ing catheter. Dissection of the LMCA occurred second­
ary to deep seeding of the guiding catheter and 
scraping of the LMCA wall during retrieval of the post­
dilating balloon. If we had disengaged the guiding 
catheter from the LMCA and pulling, to keep the cathe­
ter out of the LMCA ostium, had been more vigorous to 
withstand the resistance met during retrieval of the 
postdilating balloon, we would have prevented deep 
seeding of the guiding catheter and the resultant 
LMCA dissection. In our second case, the LMCA con­
tained substantial, but nonobstructive atheroma. As 
shown in fig. 1d, the 6 French EBU 4.0 guiding catheter 
was non-coaxially positioned with its tip pointing 
vertically against the roof of the LMCA. Accordingly, a 
hydraulic LMCA dissection might have been created 
during contrast injection. Keeping the catheter coaxi­
ally positioned during every minute of the procedure, 
avoiding contrast media injection in the presence of 
pressure damping or ventricularisation and gradual 
ramping of the injection are essential actions in order 
to minimise the risk of LMCA dissection. 
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Iatrogenic dissection of the ascending aorta during 
cardiac catheterisation procedures is a rare complica­
tion and mainly a sequela of coronary artery dissec­
tion extending in a retrograde fashion into the aortic 
root; it is significantly more likely to occur during PCI 
than during a diagnostic procedure, with incidences 
ranging from 0.07% to 0.6% and from 0.01% to 0.08%, 
respectively [18]. The right aortic sinus is involved in 
more than 50% of the cases, suggesting that it may be 
vulnerable to retrograde extension of an RCA dissec­
tion [17–19]. The periostial aortic wall of the RCA has 
less interstitial type I collagen than the periosteal aor­
tic wall of the LMCA. Also, the sinotubular ridge in the 
right aortic sinus has a smaller amount of smooth 
muscle cells within an extracellular matrix basically 
composed of type III collagen, whereas the sinotubular 
ridge in the left aortic sinus has a larger amount of 
smooth muscle cells within a dense extracellular 
matrix of type I collagen [17]. Because the tensile 
strength of type I collagen is greater than that of type 
III collagen, the RCA might thereby have less resistance 
to traction and RCA dissection might more easily ex­
tend retrogradely to involve the aortic root . In a retro­
spective series of 18 patients with iatrogenic aortic 
dissection occurring during cardiac catheterisation 
procedures reported by Gómez-Moreno et al. [18], the 
dissection involved the RCA and its corresponding 
aortic sinus in 67% of the cases, and was most often 
related to deep coronary catheter engagement and the 
use of unconventional catheters (Amplatz, XB, multi­
purpose) (39%). Balloon dilation, crossing of chronic 
total occlusion with a guiding wire and stent implanta­
tion were identified as additional causes of the dissec­
tion. Núñez-Gil et al. [19], in their retrospective series 
of 74 patients with iatrogenic aortic dissection occur­
ring during cardiac catheterisation procedures found 
that the dissection, in the vast majority of cases (97.2%), 
took place during coronary catheter engagement of the 
RCA (56.8%) or the LMCA (40.5%) and was caused by a 
catheter (91.8%) of 6 French size (90.5%). Unconven­
tional catheters (Amplatz, XB, multipurpose) were 
used in 48.6% of the cases and guiding catheters were 
used in 70.3% of the cases. 
There are several precautionary measures that can be 
taken in order to minimise the risk of catheter-induced 
coronary artery dissection. The first is the optimal 
selection of the catheter with adequate coaxial engage­
ment of this catheter into the coronary artery followed 
by careful catheter handling. For left coronary artery 
catheterisation from the transfemoral approach in 
patients with a normal-sized aortic root and a normal 
length of the LMCA, the Judkins left 4.0 and 4.0 extra 
back-up type guiding catheter are good choices, down­

sizing to 3.5 or upsizing to 4.5 as needed [20]. Cathe­
ter-induced dissection of the roof of the LMCA in 
patients with a large-sized aortic root is commonly 
observed when using a “too short” Judkins left 4.0 or 
3.5 backup type guiding catheter. In patients with a 
large-sized aortic root the Judkins left 5.0 or extra 
backup type 4.0–4.5 guiding catheter are good choices. 
Compared with the transfemoral approach, left coro­
nary artery catheterisation from the right transradial 
approach in patients with a normal-sized aortic root is 
usually performed with catheters having a 0.5 cm 
shorter curve (Judkins left 3.5 and extra backup type 3.5 
guiding catheter). If possible, catheter engagement in a 
coronary ostium must be performed with the catheter 
connected to continuous pressure monitoring in order 
to ensure that there is no pressure damping or ven­
tricularisation, thereby avoiding inadvertent dissec­
tion during contrast injection. Gradual ramping of the 
injection can also help to minimise the risk of this 
event. Given that the extra backup type guiding cathe­
ters have been implicated in iatrogenic LMCA dissec­
tion, such catheters should be selected only in cases of 
complex PCI requiring a strong backup support. Main­
taining coaxial alignment of the guiding catheter with 
the coronary ostium during the passage of interven­
tional devices (stents, conventional balloons, cutting 
balloons, rotational ablative or distal protection 
devices, etc.) is important because these devices are 
usually rigid and of large profile and their passage 
through a non-coaxially engaged guiding catheter 
may lead to ostial dissection. Deep seating of the guid­
ing catheter in order to achieve a strong “active 
backup” must be performed with extreme care and 
when the catheter tip is soft, if the artery is large 
enough to accommodate the catheter and there is no 
ostial or proximal lesion. Also, the guiding catheter 
must be first disengaged from the ostium and be kept 
there by continuous pulling during retrieval of inter­
ventional devices, in order to avoid coronary dissec­
tion secondary to deep seating of the guiding catheter. 
Extreme care is also required when using Amp­
latz-shaped catheters, since a simple withdrawal from 
the vessel can cause the tip to advance further into the 
vessel and cause dissection. In order to disengage the 
Amplatz catheter, one must first advance it under 
fluoroscopy to prolapse the tip out of the ostium and 
then rotate it so that the tip is totally out of the ostium 
before withdrawing it.  
Angiographically, coronary dissection appears as a 
radiolucent area within the vessel or as an extravasa­
tion of contrast agent. Based on their angiographic 
appearance, coronary dissections are classified into six 
types (type A to F), according to the NHLBI classifica­
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tion scheme [5]. As shown in studies conducted in the 
angioplasty era, the angiographic morphology of the 
dissection is associated with the clinical outcome, and 
it can thus help in selection of the most appropriate 
treatment strategy [6]. Dissection types C to F (type C: 
contrast appears outside the coronary lumen as an “ex­
traluminal cap” with persistent contrast staining; type 
D: spiral luminal filling defects, often with persistent 
contrast staining; type E: new, persistent intraluminal 
filling defects; and type F: dissection without any of 
the morphological characteristics described in this 
classification that is associated with impaired flow or 
total coronary occlusion) are characterised as major 
dissections having a significant risk of in-hospital com­
plications such as acute vessel closure (31%), need for 
emergency CABG (37%), myocardial infarction (13%) 
and repeat angioplasty (24%) [5, 6]. In contrast, dissec­
tion types A and B (type A: minor intraluminal radio­
ucent areas with minimal or no persistent contrast 
staining, and type B: radiolucent tracks representing 
the luminal flap and coursing parallel to the vessel or a 
double lumen appearance separated by the radiolucent 
luminal flap with minimal or no persistent contrast 
staining) have not been shown to increase morbidity 
and mortality compared with those of patients with­
out dissection, and neither do they affect procedural 
outcome; the incidence of abrupt vessel closure, myo­
cardial infarction and need for CABG in patients with 
type B dissections has been reported to be less than 3% 
[6]. Alternatively, LMCA dissection can be classified 
into three types according to a simplified classification 
scheme described by Eshtehardi et al. [4]. Type I dissec­
tions are localised and do not extend into the LAD or 
LCx arteries, type II dissections are characterised by 
extension into the LAD and LCx arteries, and type III 
dissections are those extending back to involve the 
aortic root. Angiographically, iatrogenic aortic dissec­
tion appears as dense and persistent contrast staining 
of the aortic wall. A classification scheme proposed by 
Dunning et al. [21] recognises three classes of iatro­
genic aortic dissection based on the extent of aortic in­
volvement in the dissection. Class I dissections are lim­
ited to the corresponding aortic sinus, Class II 
dissections involve the corresponding aortic sinus and 
extend less than 40 mm into the aorta and Class III dis­
sections involve the corresponding aortic sinus and 
extend more than 40 mm into the aorta. Depending 
on whether anterograde flow has been impaired and to 
what degree, the clinical spectrum of LMCA dissection 
ranges from an asymptomatic status to refractory 
cardiogenic shock and/or cardiac arrest. In the series of 
38 patients with iatrogenic LMCA dissection reported 
by Eshtehardi et al. [4], no patient with type I dissection 

(21 patients) manifested haemodynamic instability. In 
contrast, 7 (41%) of 17 patients with type II or III dissec­
tions presented haemodynamic instability and 5 of 
these patients (29%) required cardiopulmonary resus­
citation. Both our patients were diagnosed with a type 
C dissection according to the NHLBI classification 
scheme. Also, in both our patients, the LMCA dissec­
tion was localised and did not extend to the LAD or LCx 
arteries or retrogradely into the aortic root, thereby 
qualifying as a type I dissection according to the sim­
plified classification scheme of Eshtehardi et al. [4]. 
Anterograde blood flow and haemodynamic stability 
were maintained in both cases.  
Iatrogenic LMCA dissection is an emergency because it 
threatens a large territory downstream of the injury, 
and its management depends on the patency of the 
distal vessel and the extent of propagation of the dis­
section. Percutaneous or surgical revascularisation is 
generally mandated in the presence of myocardial 
ischaemia or acute vessel closure, whereas conserva­
tive management has been advocated in asympto­
matic and haemodynamically stable patients with 
localised dissections and normal distal coronary flow. 
The currently prevailing management strategy of 
iatrogenic LMCA dissection that produces ischaemia is 
PCI, which can be performed rapidly after the occur­
rence of dissection with a high technical success rate 
and acceptable short- and long-term outcomes. PCI 
circumvents the delays associated with CABG and can 
expeditiously restore of coronary patency, thereby 
avoiding prolonged ischaemia, which is linked to an 
increased rate of myocardial infarction and death, 
something that is particularly important for the 
haemodynamically unstable patient. A literature 
review of bail-out PCI for iatrogenic LMCA dissection 
that included 54 patients revealed a procedural success 
rate of 92.6%, whereas only four patients underwent 
emergent CABG as a result of unsuccessful PCI [3]. The 
overall survival rate was 92.6% and of the four deaths 
recorded only two were of cardiac origin. In the series 
by Eshtehardi et al. [4], there was a 37% (14/37) rate of 
bail-out PCI and a 45% (17/37) rate of emergency CABG 
without in-hospital mortality, whereas at 5 years no 
significant difference was observed between the two 
revascularisation strategies with regards to major 
adverse cardiac events (36% vs 41%, respectively; p = 
0.8). Surgical revascularisation is reserved for patients 
in whom PCI failed to treat LMCA dissection or for 
haemodynamically stable patients who otherwise 
would have been deemed surgical candidates on the 
basis of extensive multivessel coronary disease. Since 
surgery does not treat the dissection itself, surgical re­
vascularisation solely for LMCA dissection not produc­
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ing significant lumen compromise is not an appropri­
ate treatment strategy, because of the risk of graft 
closure. Eshtehardi et al. [4], also reported that 6 of 
their 37 patients (16%) had a localised and stable LMCA 
dissection and received conservative treatment with 
favourable short- and long-term outcomes. Further­
more, in 12 of their patients (32%), the LMCA dissection 
showed signs of expansion within 90 minutes of the 
initial observation period, something that highlights 
the dynamic nature of the dissection and its potential 
to rapidly transform into an extensive dissection lead­
ing to haemodynamic collapse due to abrupt flow com­
promise with disastrous sequelae. However, Eshte­
hardi et al. [4] did not provide any information about 
the type(s) of dissection that expanded. Accordingly, 
when confronted with a patient with an iatrogenic 
LMCA dissection, the decision to intervene with either 
PCI or CABG or to treat the patient medically must take 
into account whether the dissection is minor or major 
based on several angiographic signs, the clinical status 
of the patient, the operator’s expertise and availability 
of equipment (intravascular imaging systems) to per­
form PCI to the LMCA successfully, and the time 
required to transfer the patient for CABG. Whilst major 
LMCA dissections (the dissections extending more 
than 20 mm, causing at least 50% residual stenosis and 
impairing flow, as well as dissection types C to F 
according to NHLBI criteria) generally require prompt 
PCI, dissection types A and B can be treated conserva­
tively and under close monitoring with optimal medi­
cal therapy including a β-blocker. Conservative ther­
apy has been applied successfully in highly selected 
patients with minor and asymptomatic LMCA dissec­
tions, yet late progression of an initially localised 
LMCA dissection into an expanding false lumen lead­
ing to significant reduction in luminal diameter with 
associated exertional angina has been described [22, 
23]. The decision to treat a patient with LMCA dissec­
tion medically must therefore be accompanied by a re­
vascularisation plan. 
Both our patients were haemodynamically stable and 
had a type C LMCA dissection, which is considered a 
major type with a 10% risk of acute vessel closure [6, 7]. 
Acute LMCA occlusion is usually associated with rapid 
haemodynamic deterioration and cardiac arrest, but in 
such an unwanted event, our first patient would have 
faced less risk of haemodynamic compromise than our 
second patient owing to the presence of patent grafts 
to the LAD and diagonal arteries; however, the result­
ant significant ischaemia in the LCx artery territory 
could still cause some haemodynamic compromise be­
cause of his moderately reduced ejection fraction 
(40%) associated with his previous acute inferior myo­

cardial infarction. Therefore, both patients were 
treated with implantation of a stent with complete dis­
section coverage, and both had a favourable immedi­
ate and long-term outcome. During PCI of a dissected 
coronary artery, insertion of a soft-tipped guiding wire 
into the true lumen is a crucial step of the procedure, 
and in the case of LCMA dissection both the LAD and 
LCx arteries should be wired in order protect them 
from possible extension of the dissection. Intracoro­
nary imaging with means of intravascular ultrasound 
or optical coherence tomography can be very helpful if 
the position of the guiding wire is doubtfull, and it can 
also help define the dissection entry point and extent, 
the existence and extent of intramural haematoma, 
and vessel size, thereby facilitating PCI [24]. Intracoro­
nary imaging for PCI of a dissected coronary artery en­
sures adequate stent coverage of the whole dissection 
flap, thereby preventing dissection/haematoma prop­
agation that could result from inadvertent premature 
sealing of the dissection flap. Alternatively, conserva­
tive treatment with stenting of the dissection entry 
site only may be sufficient to stabilise this complica­
tion, providing that the residual false lumen is not ob­
structive and normal anterograde flow is obtained. 
This approach has been applied in a case of LMCA dis­
section reported by Binder et al. [25]. During PCI to a 
calcified proximal LAD artery lesion, the predilating 
balloon ruptured and produced an ostial LAD artery 
dissection extending retrogradely into the LCMA. They 
delivered two overlapping stents in the proximal and 
ostial LAD artery followed by examination of the 
LMCA and the LAD artery by means of optical coher­
ence tomography. They found that the dissection entry 
site was located in the ostial LAD artery and was ade­
quately covered by the stent, whereas the false lumen 
did not cause obstruction to the LMCA. Therefore they 
refrained from stenting the LMCA and at 6-months 
angiographic follow-up, no evidence of residual LMCA 
dissection or stenosis was documented. Similarly, con­
servative treatment with stent implantation sealing 
the dissection entry site in the coronary artery has 
also been reported to be a successful approach in about 
50% of the patients with retrograde extension of the 
dissection in the ascending aorta [18, 19].  

Conclusion

Iatrogenic LMCA dissection is a rare and potentially 
life-threatening complication of invasive coronary 
procedures. The fact that iatrogenic LMCA dissection is 
mostly catheter-induced underlies the need for proper 
catheter selection on the basis of the patient’s anatomy 
and the complexity of the PCI, meticulous handling of 
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coronary catheters with adequate coaxial engagement 
during every minute of the procedure, and gradual 
ramping of contrast media injection in the absence of 
pressure damping or ventricularisation. In the case of 
an iatrogenic LMCA dissection, prompt diagnosis and 
construction of a treatment plan is needed in order to 
overcome this potentially detrimental complication. 
Dissection types C to F according to NHLBI criteria are 
considered major dissections posing significant risk of 
adverse clinical outcomes if left untreated. Currently, 
bail-out PCI for iatrogenic LMCA dissection appears to 
be safe and feasible with acceptable short- and long-
term outcomes. CABG is a valid treatment strategy in 
patients without haemodynamic instability who oth­
erwise would have been deemed surgical candidates 
on the basis of extensive multivessel coronary disease. 
Conservative therapy may be considered in haemody­
namically stable and clinically asymptomatic patients 
with localised dissections (types A and B according to 
NHLBI criteria). 
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