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Catheter-induced coronary artery dissection: 
the role of exhalation during contrast medium injection  
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SOUHRN

Disekce koronárních tepen při manipulaci s katétrem představuje poměrně vzácnou, nicméně potenciálně 
velmi závažnou komplikaci diagnostických a intervenčních výkonů na koronárních tepnách. Za možnou pří-
činu této komplikace bylo označeno několik rizikových faktorů, mezi něž patří hluboká intenzivní inhalace 
vedoucí ke změně polohy katétru a následně disekci koronární tepny. Předkládáme kazuistiku disekce pravé 
koronární tepny způsobenou změnou polohy katétru při fyziologickém vydechnutí. Pokud je mi známo, 
jedná se o první případ, kdy se fyziologické vydechnutí podílelo na patofyziologii disekce koronární tepny 
při manipulaci katétrem.   

© 2019, ČKS

ABSTRACT

Catheter-induced dissection of the coronary arteries is an uncommon but potentially dreadful complica-
tion of diagnostic and interventional coronary procedures. Several risk factors have been implicated in the 
development of this complication; one of them is deep vigorous inhalation inducing a change in catheter 
position thereby contributing to catheter-induced coronary artery dissection. The present article describes 
a case of catheter-induced right coronary artery dissection where a change in catheter position induced by 
active patient exhalation contributed to the development of dissection. To the best of my knowledge this 
is the fi rst case implicating active exhalation in the pathophysiology of catheter-induced coronary artery 
dissection.  

Klíčová slova: 
Disekce koronární tepny 
Dýchání
Iatrogenní 
Komplikace 
Koronarografi e 
Perkutánní koronární intervence 
Pravá koronární tepna

Keywords: 
Complications
Coronary angiography 
Coronary artery dissection 
Iatrogenic
Percutaneous coronary 
intervention 
Respiration 
Right coronary artery 

Introduction

Catheter-induced coronary artery dissection is an uncom-
mon but well-described potentially dreadful complication 
of invasive coronary procedures.1–4 Inappropriate posi-
tioning of catheter tip in the coronary artery ostium has 
been reported as an important risk factor for this com-
plication.1–4 The coronary arteries undergo displacement 
due to the cardiac systolic and diastolic motion and this 
displacement is greater than the displacement due to the 
respiratory motion during spontaneous respiration.5 Yet, 
active respiration entails larger coronary artery displace-
ments, something that has practical importance during 
coronary angiography and intervention. When active re-
spiratory movements are coordinated by the operator, 

the coronary artery displacement elicited, might facilitate 
catheter engagement and equipment navigation through 
the native coronary arteries and vein grafts during percu-
taneous coronary intervention (PCI)6–8. Yet, even such a co-
ordinated active respiratory activity might be hazardous, 
as in a case of catheter-induced left main coronary artery 
(LMCA) dissection where the patient’s vigorous inhalation 
induced a change in catheter position thereby contrib-
uting to the complication [9]. The present case is one of 
a catheter-induced right coronary artery (RCA) dissection 
where a change in catheter position induced by active pa-
tient exhalation contributed to the development of the 
complication. To the best of my knowledge this is the fi rst 
case implicating active exhalation in the pathophysiology 
of catheter-induced coronary artery dissection.   
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Case presentation

An 85-year-old male patient underwent right transradial 
coronary angiography because of atypical chest pain and 
moderate reversible ischemia of the apex and the apical 
anterior wall demonstrated on nuclear scintigraphy. This 
showed a total occlusion of the proximal left anterior 
descending (LAD) artery collateralized from a dominant 
RCA which contained a mild eccentric proximal stenosis. 
The RCA ostium was engaged coaxially with a 5 French 
Judkins right 4.0 catheter and after having confi rmed 
a good catheter-tip pressure signal, we obtained an an-
giogram after gradual ramping of contrast medium injec-

tion. However, shortly after the beginning of injection, 
the catheter became deep-seated and wedged against the 
vessel wall at the site of mild proximal stenosis with resul-
tant hydraulic plaque laceration and vessel wall dissecti-
on during contrast medium injection (Fig. 1A–1F). Vessel 
patency was maintained and the patient had no chest 
pain or ischemic electrocardiographic abnormalities. The 
iatrogenic lesion (Fig. 1G) thus created was subsequent-
ly treated with implantation of a drug-eluting stent (Fig. 
1H). The patient tolerated the procedure well and was dis-
charged in good condition. He was scheduled for percuta-
neous coronary intervention to the LAD artery.

Fig. 1 – Angiograms of the right coronary artery (RCA). (A–E) Multiple frame illustra-
tion of RCA angiography in the left anterior oblique (LAO) projection. Note that 
from the beginning (A) to the end (E) of contrast medium injection, the diaphragm 
progressively ascends indicating the progress of exhalation. Meanwhile, the cathe-
ter becomes progressively deep-seated with resultant coronary plaque laceration 
and dissection of the adjacent vessel wall (arrow) starting at (B) and becoming 
more severe at (E). (F) Contrast-free image depicting persisting contrast dye stain-
ing (dashed arrow) at the site of vessel wall injury. (G) Angiographic presentation 
(LAO projection) of the iatrogenic proximal RCA lesion (arrowhead) immediately 
before percutaneous coronary intervention (PCI). (H) RCA angiogram (LAO projecti-
on) after PCI depicting an optimal result.  

547_550_Kazuistika Andreou.indd   548547_550_Kazuistika Andreou.indd   548 15/10/2019   11:02:2615/10/2019   11:02:26



A. Y. Andreou 549

catheter motion – thereby causing plaque laceration and 
dissection of the adjacent vessel wall. The dissection was 
localized and normal RCA blood fl ow was preserved whe-
reas the patient had no evidence of myocardial ischemia. 
There has been reported a good outcome after conserva-
tive management in selected cases of catheter-induced 
coronary artery dissection causing no obstruction to fl ow 
or ischemia;4 however, cases of delayed progression of 
RCA dissection to complete occlusion have also been re-
ported.10,11 In our patient, the RCA was dominant and also 
supplied a large area of myocardium to the LAD artery-
-dependent territory; thus in case of spontaneous exten-
sion of the dissection leading to abrupt vessel closure the 
patient would have sustained a large myocardial infarc-
tion. Accordingly, it was decided to mechanically stabilize 
the lesion with implantation of a drug-eluting stent, the-
reby averting the above-mentioned risk.

Conclusion

The present case illustrates the effect of exhalation on ca-
theter position and how this change in catheter position 
contributed to catheter-induced RCA dissection. Besides 
optimal catheter selection, handling and engagement, 
paying attention to patient’s respiratory activity and 
avoiding contrast media injection during active respira-
tory movements should be an additional precautionary 
measure taken during invasive coronary procedures in or-
der to reduce the risk of catheter-induced coronary artery 
dissection.    
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