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Abstract

Iatrogenic aortic dissection (IAD) is an extremely rare complication 
of coronary angiography, most often occurring during percutaneous 
coronary intervention (PCI) and typically resulting from retrograde 
extension of a coronary artery dissection. The coexistence of IAD 
with acute coronary syndrome (ACS) presents significant manage-
ment challenges, with no established guidelines to guide therapy. 
Management decisions are influenced by several factors, including 
whether angiography is performed in the setting of stable angina 
versus ACS, the extent of ischemic myocardium at risk, the patient’s 
hemodynamic stability, and the extent of aortic involvement - par-
ticularly whether the dissection is confined to the aortic root or ex-
tends into the ascending aorta by less than or greater than 4 cm. 
Treatment strategies may include PCI alone for the coronary dissec-
tion or urgent surgical repair of the aorta with coronary artery by-
pass grafting (CABG). The role of off-pump CABG in this context 
remains poorly defined. We describe a unique case of a patient with 
severe mid-left anterior descending (LAD) artery disease present-
ing with a non-ST elevation myocardial infarction (NSTEMI), who 
developed a type II IAD during diagnostic coronary angiography 
without associated coronary artery dissection. Prompt recognition, 
careful imaging with transesophageal echocardiography (TEE) and 
computed tomography angiography (CTA), and immediate medical 
stabilization prevented progression of the dissection. This allowed 
for a successful and uncomplicated off-pump left internal mammary 
artery (LIMA) CABG to the LAD, resulting in excellent short- and 
long-term clinical outcomes.
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Introduction

Iatrogenic aortic dissection (IAD) is an exceedingly rare com-
plication of diagnostic coronary angiography, with an overall 
reported incidence of 0.01% to 0.07% [1-3]. The risk is higher 
during percutaneous coronary intervention (PCI), with an inci-
dence ranging from 0.05% to 0.12% [1-4]. The primary mech-
anism involves retrograde extension of a coronary artery dis-
section into the aorta. If unrecognized and untreated promptly, 
IAD during coronary angiography or PCI is associated with 
significant morbidity and mortality [1-3, 5].

While guidelines recommend high-risk, complex surgical 
interventions for spontaneous type II aortic dissection, there 
are no specific guidelines for managing IAD during coronary 
procedures; thus, management strategies are variable and ill-
defined [6-10]. The approach to treatment depends on several 
factors, including whether the angiography was performed for 
stable angina versus acute coronary syndrome (ACS), the ex-
tent of ischemic myocardium at risk, the patient’s hemodynamic 
stability, and whether the dissection is limited to the aortic root 
or extends into the ascending aorta by less or greater than 4 cm 
[1-3]. Treatment options range from coronary stenting alone to 
urgent or emergent surgical repair, including coronary artery by-
pass grafting (CABG) of culprit and non-culprit vessels.

Limited data exist on managing patients with non-ST el-
evation myocardial infarction (NSTEMI) complicated by IAD 
in the absence of associated coronary artery dissection. Of par-
ticular interest is the role of off-pump CABG in individuals 
with IAD and left anterior descending (LAD) artery-related 
ACS, an area lacking established guidelines.

Case Report

Investigations and diagnosis

A 67-year-old man with a medical history of gastroesophageal 
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reflux disease, hyperlipidemia, and osteoarthritis presented 
with chest pain, positive troponins, and a normal electrocar-
diogram. He was diagnosed with NSTEMI and received an 
oral aspirin loading dose of 324 mg and unfractionated heparin 
infusion prior to coronary angiography.

After an initial selective angiogram of the non-diseased 
right coronary artery (RCA), a single successful attempt to en-
gage the left main coronary artery revealed a complex, ≥ 95% 
stenosis of the mid LAD (Fig. 1a). However, during the last 
angiogram of the left coronary system, concerns for IAD arose 
after contrast hang-up or staining was observed on the lateral 
aortic root wall (Fig. 1b, Supplementary Material 1, jmc.elm-
erpub.com). Consequently, the plan for PCI of the LAD was 
aborted, antithrombotic therapy was discontinued, and signifi-
cant hypertension ranging from 141 - 174/81 - 97 mm Hg, was 
rapidly normalized to 124 - 126/63 - 72 mm Hg. Patient expe-
rienced chest pain at the time of his suspected IAD. This pain 
resolved with intravenous and intracoronary nitroglycerin and 
by achieving normotension, suggesting a painful rather than 
painless IAD [11]. Thereafter, patient remained asymptomatic 
and hemodynamically stable, prompting an urgent transesoph-

ageal echocardiogram (TEE) in the catheterization laboratory.
TEE showed soft tissue echo-reflectant thickening of the 

posterolateral aortic root at the level of the non-coronary and 
left coronary sinuses, with extension of less than 4 cm into the 
ascending aorta (Fig. 1c-f). A small intimal tear was suspected 
but not confirmed (Fig. 1c). No dissections involving the left 
main, LAD, or RCA were identified, and there was no aortic 
regurgitation (Fig. 1d, e).

Subsequently, a computed tomography angiogram (CTA) 
confirmed a small intramural hematoma primarily involving the 
posterior aortic root, extending less than 4 cm into the ascending 
aorta (Fig. 1g). Immediate surgical consultation was obtained.

Treatment

Through a Heart Team approach, given the patient’s NSTEMI 
and severe LAD disease, it was decided that he required revas-
cularization, provided his IAD remained stable. PCI was deemed 
riskier than off-pump CABG using the left internal mammary 
artery (LIMA) to the LAD. Antiplatelet and anticoagulant ther-

Figure 1. (a) Right anterior oblique view of the left coronary arteries angiography demonstrates a > 95% complex stenosis (ar-
row) of the left anterior descending coronary artery. (b) Left anterior and cranial view of the left coronary system demonstrates 
contrast hang-up or staining (arrows) on the aortic root and ascending aorta. (c) TEE short axis views at the aortic valve level 
during systole demonstrates soft tissue echo-reflectant thickening of the aortic root posterior wall with medial and lateral exten-
sions (arrows) and a possible small intimal tear (green arrowhead). (d) TEE short-axis view of the aortic root during diastole 
demonstrates aortic wall thickening (arrows) and intact ostial left main and right coronary arteries (top and bottom arrowheads, 
respectively). (e, f) TEE long-axis views demonstrate soft tissue thickening of the posterior aortic root and ascending aortic wall 
(arrows) and intact aortic valve with no regurgitation. (g) Thoracic CT demonstrates contrast uptake at the aortic root and part of 
the ascending aorta (arrow). (h) Repeat thoracic CT 7 weeks later demonstrates resolution of the contrast uptake at the aortic 
root and ascending aorta. TEE: transesophageal echocardiography; CT: computed tomography; LA: left atrium; RA: right atrium; 
Ao: aorta; LV: left ventricle.
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apy were held for 24 h. Aspirin and unfractionated heparin were 
restarted 24 and 48 h later, respectively, until the day of CABG. 
The patient’s condition and the stability of his IAD persisted 
after a week of inpatient observation, and he subsequently un-
derwent an uncomplicated off-pump LIMA to LAD bypass.

Follow-up

Postoperatively, he had an uneventful recovery and was dis-
charged on day 6 in stable condition with guideline-directed 
medical therapy, including dual antiplatelet therapy (aspirin and 
clopidogrel). He remained well on outpatient follow-up at weeks 
2 and 6. A repeat CTA at week 7 demonstrated resolution of the 
intramural hematoma (Fig. 1h). He has experienced no recurrent 
events and remains clinically stable 4 years after presentation.

Discussion

This case illustrates a patient with severe mid-LAD-related 
NSTEMI who developed an IAD during diagnostic coronary 
angiography without associated coronary dissection. Success-
ful management involved prompt recognition of IAD, cessa-
tion of antithrombotic therapy, maintenance of normotension, 
detailed imaging with TEE and CTA, immediate surgical con-
sultation, close inpatient monitoring, and a collaborative Heart 
Team decision-making process.

Of particular significance is the use of off-pump LIMA 
CABG to the LAD as the optimal revascularization strategy 
in a stabilized IAD with high-risk ACS. This approach offers 
the advantages of durable arterial grafting while minimizing 
the risks associated with aortic manipulation, cannulation, or 
clamping, which could exacerbate or extend the dissection. 

However, PCI to the LAD may have been a feasible option 
after 1 week of clinical stability. The Heart Team - including 
a general cardiologist, interventional cardiologist, and cardio-
thoracic surgeon - ultimately decided against this strategy. The 
interventional cardiologist, in particular, expressed concerns 
regarding possible underlying aortic root inflammation and 
residual injury. These concerns included the potential risk of 
re-injury, especially to the ostial left main artery during en-
gagement with a guiding catheter. Thus, the decision was made 
to proceed with an off-pump LIMA-LAD CABG.

The precise mechanism underlying this patient’s IAD 
remains uncertain. Technical challenges during engaging the 
coronary arteries were absent, and no guiding catheters known 
to increase IAD risk were used. Additionally, PCI was not per-
formed, making procedural causation less likely. A small aortic 
root intimal tear was suspected but not confirmed, raising the 
possibility of a spontaneous intramural hematoma.

The pathobiology predisposing to IAD is poorly under-
stood. While cystic medial necrosis has been proposed in some 
cases, similar histologic findings are also observed in age-
matched individuals without dissection. Inflammation within 
the aortic root and coronary arteries in ACS may predispose to 
catheter-induced injury, explaining why most IADs (73-83%) 
occur in ACS patients [12-14].

Upon review of the literature, three retrospective studies 
highlight the incidence, risk factors, mechanisms, manage-
ment, and outcomes of IAD (Table 1) [1-3].

These three studies provided the following key insights of 
IAD: 1) Its incidence is rare but increasing slightly in more re-
cent and larger studies (ranging from 0.02% to 0.07%); 2) PCI 
for ACS is the most common setting; 3) The RCA is most often 
involved due to its anatomical course and catheter manipula-
tion; 4) Retrograde extension from the coronary artery into the 
ascending aorta is the typical pathophysiologic mechanism; 5) 

Table 1.  Iatrogenic Aortic Dissection (IAD): Insights From Three Retrospective Studies

Aspect Dunning et al, 2000 [1] Gomez-Moreno et al, 2006 [2] Nunez-Gil et al, 2015 [3]
Incidence 0.02% (9/43,143 catheterizations) 0.04% (18/40,900 catheterizations) 0.07% (74/108,083 catheterizations)
Patient profile Mostly ACS patients undergoing PCI Predominantly ACS cases during PCI Primarily ACS cases during PCI
Mechanism RCA dissection with retrograde 

extension into the aorta in all cases
Retrograde coronary dissection 
into aorta in most cases

Similar: coronary dissection with 
retrograde aortic extension

Classification 
(Dunning)

Class I: limited to coronary sinus Not specifically classified Not specifically classified

Class II: < 4 cm into ascending aorta
Class III: > 4 cm into ascending aorta

Management PCI (all 9 patients had stenting 
of the dissected RCA)

Conservative (8 patients) Conservative (35 patients)

Surgery (especially for class III) PCI (10 patients) PCI (34 patients)
Surgery (3 patients: 2 
aortic, 1 CABG)
None (2 patients, who died)

Outcomes Surgery in class III associated 
with worse prognosis

During follow-up, 6 patients required not 
specified coronary or aortic surgical repairs.

Overall mortality rate: 2.7%

ACS: acute coronary syndrome; PCI: percutaneous coronary intervention; CABG: coronary artery bypass grafting; RCA: right coronary artery.
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Management strategies vary with severity: conservative thera-
py and PCI are often effective and surgical intervention is re-
served for extensive dissections (especially > 4 cm), though it 
may be associated with worse outcomes; and 6) Mortality may 
be low (about 2.7% in the largest study), suggesting favorable 
prognosis with prompt recognition and tailored management.

Only two previous cases involving off-pump LIMA 
CABG for IAD have been documented: Bapat et al [15] re-
ported a woman with LAD dissection extending into the aorta, 
successfully treated with off-pump LIMA to LAD; and Ahn 
et al [16] described a similar case and approach in an elderly 
woman with NSTEMI.

Our case differs from those two reports in that the IAD oc-
curred during diagnostic angiography without PCI and without 
coronary dissection, highlighting the rarity of our patient’s case.

It is important to note that off-pump LIMA CABG to the 
LAD in a stabilized patient with IAD and significant LAD dis-
ease is not an established recommendation due to limited exist-
ing data. However, we believe this approach may be a reason-
able option in carefully selected cases, such as ours.

Finally, and of clinical importance, the management of anti-
platelet therapy and the optimal waiting time prior to CABG in 
patients with IAD are not specifically addressed in the current 
literature and therefore remain undefined. Understandably, the 
timing and choice of antiplatelet therapy and timing of CABG 
may vary based on patient’s clinical status, coronary anatomy, 
and characteristics of the IAD. Patients with ACS and IAD due 
to retrogradely extended coronary artery dissection treated con-
servatively with stenting of the dissected coronary artery may 
require continuation of standard dual antiplatelet therapy. How-
ever, patients requiring urgent or emergent CABG - particularly 
when there is significant myocardium at risk and ongoing hemo-
dynamic instability despite bailout stenting - antiplatelet therapy 
may need to be withheld. In contrast, clinically stable patients 
with ACS and IAD without coronary artery dissection may al-
low for temporary discontinuation of antiplatelet therapy for 24 
- 48 h, followed by elective, and preferably off-pump, CABG 
after 5 - 7 days of conservative therapy.

Conclusions

Although extremely rare, IAD can occur during diagnostic 
coronary angiography. Prompt recognition, accurate diagno-
sis, and immediate management are critical to prevent progres-
sion and reduce the need for high-risk surgical interventions. 
In patients with high-risk LAD-related ACS and stable IAD, 
off-pump LIMA CABG may be a safe and effective revascu-
larization option, minimizing aortic manipulation risks and 
providing durable coronary repair.

Learning points

IAD is a rare complication that can occur during diagnostic 
coronary angiography, even in the absence of coronary artery 
dissection. Early recognition, supported by multimodality im-
aging, is crucial for accurate diagnosis. Initial conservative 

medical management may help prevent progression and pro-
mote stabilization. In patients with a stabilized IAD and an 
LAD-related ACS, off-pump CABG using the LIMA artery 
may provide a safe and effective revascularization strategy.

Supplementary Material

Suppl 1. Left anterior and cranial view of the left coronary 
system suggesting contrast hang-up or staining of the aortic 
root and ascending aorta.
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