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Abstract: The close adjacency of the coronary ostia to the aortic valve, the left circumflex artery to the
posterior mitral valve annulus, the right coronary artery to the tricuspid valve, and the septal branch of the
left anterior descending artery to the pulmonary valve make them injury prone during surgical interventions
on these valves. latrogenic coronary artery injuries during non-coronary artery adult cardiac surgery
can endanger the myocardium and result in a substantial risk of morbidity and mortality. The clinical
presentation of iatrogenic coronary injury is determined by the nature of injury. Acute injuries usually
become apparent intraoperatively or immediately postoperatively. Chronic injuries mostly manifest within
the first 6 postprocedural months, but they may occur as late as 30 months postoperatively. Prompt diagnosis
and timely intervention can salvage the myocardium and improve the prognosis. Intraoperative detection
of iatrogenic coronary artery injuries requires a high index of suspicion. The choice of therapeutic strategy,
percutaneous coronary intervention or coronary artery bypass grafting, is dictated by the timing of detection
as well as the clinical condition of the patient. This review article provides an overview of the incidence,

mechanisms, diagnosis and therapeutic strategies to treat iatrogenic coronary artery injuries during non-

coronary artery valvular surgery in adults.
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Introduction

Iatrogenic coronary artery injuries during non-coronary
artery adult cardiac surgery are a constellation of serious
complications associated with significant mortality and
morbidity. These injuries are commonly the result of
manipulation of the coronary artery with direct injury or
distortion, embolization of particulate matter, inadvertent

entrapment in sutures, or endothelial trauma due to

energy transfer (1). The mechanisms of these injuries
vary depending on the type of surgery being performed
and despite their recognised occurrence these injuries are
uncommon and underreported. The clinical presentations
of these coronary injuries are dictated by the type of
injury, the coronary artery involved, the location of the
injury to the artery, and preoperative myocardial status (2).
Timing of recognition of the injury dictates the therapeutic
intervention. This review article provides an overview of

A ORCID: 0000-0003-1325-0490.

© AME Medical Journal. All rights reserved.

AME Med 72023;8:12 | https://dx.doi.org/10.21037/amj-22-106


https://crossmark.crossref.org/dialog/?doi=10.21037/amj-22-106

Page 2 of 5

AME Medical Journal, 2023

Figure 1 Arrows pointing to occlusion of left main stem (A) and right coronary ostium (B) by an oversized mechanical aortic valve prosthesis

in the same patient.

iatrogenic coronary artery injuries during non-coronary
artery adult cardiac surgery.

Injuries during aortic valve surgery

Coronary ostial stenosis following aortic valve replacement
(AVR) is reported to occur in 1% to 5% of procedures
involving the aortic valve (3). The stenosis can affect
the left main coronary artery or the right coronary.
However, majority of the reported cases involve the left
main coronary artery (3,4). Acute coronary ostial injuries
during AVR or aortic root replacement generally result
from proximity to aortotomy or inclusion in aortotomy
suture, coronary translocation, ostial laceration due to
trauma from an aortic retractor, direct ostial cardioplegia
cannula causing dissection, calcium debris embolization and
partial or complete direct ostial occlusion by an oversized
prosthesis (3) (Figure 1). Acute thromboembolic occlusion
of a moderately stenosed coronary artery after protamine
administration has also been reported as a potential
mechanism of iatrogenic coronary injury after AVR (5).
Delayed coronary ostial stenosis is attributed to the
possibility of microtrauma and local fibrotic reaction
secondary to the infusion pressure of the cardioplegic
fluid and overdistension of the vessel by the tip of the
cardioplegia delivery cannulas (6-8). An immunologic
reaction to the porcine prosthesis is another potential
mechanism resulting in delayed coronary ostial stenosis
after AVR (9). Lastly, it is proposed that intimal thickening
and fibrous hyperplasia secondary to turbulent flow around
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prosthetic valves can incite coronary ostial stenosis in the
absence of coronary ostial manipulation (10).

Injuries during mitral valve surgery

Left circumflex coronary artery injury, with an incidence
ranging from 0.5% to 1.8%, is a grave and sometimes
lethal complication of surgical interventions on the mitral
valve (1,11,12). The circamflex coronary artery lies within
the atrioventricular groove, in close proximity to the
posterior mitral valve annulus, adjacent to the anterolateral
commissure making it vulnerable during mitral valve
replacement or surgical annuloplasty (1).

A variety of mechanisms of iatrogenic circumflex
artery injury have been described in literature. An
anchoring suture of the prosthetic valve or annuloplasty
ring completely encircles and obstructs the artery (13).
Occasionally, a suture passes through and completely blocks
the artery (13). Sometimes, dynamic or fixed blockage or
distortion of the artery can be a consequence of a large
quadrangular resection of the posterior mitral leaflet
(14,15). Other reported injuries include laceration of the
artery that results in contained bleeding (16), subintimal
haematoma, coronary spasm, or total blockage secondary
to clot formation (1). Direct injury of the artery by a suture
is more commonly seen in left dominant circulation and
in approximately 25% of the patients the artery lies within
3 mm of the mitral valve annulus (17). Hiltrop et /. (11)
verify an enhanced risk of circumflex artery injury during
mitral valve surgery in balanced or left-dominant coronary

AME Med 7 2023;8:12 | https://dx.doi.org/10.21037/amj-22-106



AME Medical Journal, 2023

circulations. However, preoperative awareness of coronary
anatomy does not prevent circumflex artery injury. An
aberrant circumflex artery originating from the right
coronary sinus has been recognised as a potential specific

high-risk entity (11).

Injuries during tricuspid valve surgery

Due to the adjacency of the tricuspid annulus and the right
coronary artery (RCA), injuries of the RCA have been
reported secondary to surgical interventions on the tricuspid
valve (18-22). Direct injury to the RCA is an infrequent
but serious complication, probably underdiagnosed, which
can produce substantial clinical effects (20). In a recently
published study, RCA injury as defined by blockage needing
emergency intervention/surgery was diagnosed in 12.3%
of the patients who underwent post-operative coronary
angiography (0.6% of all patients undergoing tricuspid
valve surgery) (18). The same study reported a new RCA
deformation without flow-impairment or vascular damage
in 24.6% of the cases that was managed conservatively.

Coronary injury commonly develops between the right
marginal artery and crux of the heart in affected patients.
This site corresponds to the anteroposterior commissure
and posterior leaflet annulus of the tricuspid valve along
the right ventricular free wall. In more than 80% of
patients, this is where the RCA is most closely related to
the tricuspid annulus with a distance less than 5 mm (23).
There are two possible mechanisms that can explain RCA
injury during tricuspid valve surgery. The more likely one is
direct obstruction with the suture. The other mechanism is
deformation of the artery due to changes in annular shape.
Annulus dilatation may distort the normal RCA course,
and severely atherosclerotic, calcified and rigid arteries
that are more prone to kinking experience plaque fracture
and subsequent obstruction. Dilated annuli, which usually
require more plication, probably have an increased risk of
direct RCA injury during tricuspid annuloplasty, particularly
when performing suture annuloplasty without a prosthetic
ring (20).

Injuries during pulmonary valve surgery

The left main coronary artery is closely related to the
pulmonary artery and its root. The first septal branch of the
left anterior descending artery has an inconsistent trajectory
and may occasionally be fairly sizeable. Harvesting of
the pulmonary autograft can injure the first septal artery
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with potentially devastating consequences (24). Another
mechanism of coronary artery injury is the potential
distortion or compression of the coronary arteries during
the reimplantation of the coronary buttons in the free-
standing autograft (25).

Clinical presentation

The usual symptoms and clinical findings of iatrogenic
coronary injury are dictated by the nature of injury. Acute
injuries usually manifest intraoperatively or immediately
postoperatively. Chronic injuries mostly present within
the first 6 postprocedural months, but they may occur
as late as 30 months postoperatively (26). Intraoperative
features of acute injuries include bleeding, haemodynamic
instability, refractory life threatening arrhythmias, ST
changes, inability to wean from extracorporeal circulation,
and acute right or left heart failure (19). The ECG changes,
arrhythmias and acute haemodynamic instability can
also occur due to air embolization. However, myocardial
ischaemia secondary to coronary air embolization or spasm
is reversible and usually settles within a short period if
sufficient coronary perfusion is maintained (19).

Chronic injuries can present as acute coronary
syndrome (27), unstable angina, exertional dyspnoea,
congestive heart failure, arrhythmias, cardiogenic shock or
sudden death (28).

Diagnosis

Intraoperative detection of iatrogenic coronary injuries
requires a high index of suspicion. Early diagnosis is
critical to mitigate the longer-term adverse effects of
coronary stenosis or occlusion. Evaluation of 12-lead
electrocardiogram enables detection of persistent ischaemic
changes. Intraoperative transoesophageal echocardiography
allows detailed assessment of ventricular function and can
detect wall motion abnormalities (29).

Postoperative diagnosis is usually confirmed by
conventional coronary angiography that should be performed
emergently or urgently as dictated by the clinical condition
of the patient.

Management

The principle of management of iatrogenic coronary
injuries is to urgently restore myocardial blood flow to
optimise haemodynamics and improve the prognosis (30).
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Revascularization of an occluded or compromised coronary
artery can be achieved through percutaneous coronary
intervention (PCI) or coronary artery bypass graft (CABG)
surgery depending on the timing of identification of the
injury. When injury is detected intraoperatively and prior
to chest closure, coronary bypass grafting is the preferred
approach (30,31). However, when the injury manifests
after chest closure and transfer to intensive care unit, both
PCI and CABG can be considered to restore myocardial
blood flow (32). PCI is favoured in cases of coronary
arterial kinking given the rapid nature of the procedure
and avoidance of repeat sternotomy (33). However, when
the vessel is obstructed completely by an encircling suture
CABG is the preferred option (31). Hybrid operating
room, when available, can be an ideal environment as both
treatment modalities, PCI and CABG, can be offered as
dictated by the haemodynamic status of the patient as well
as the underlying mechanism of injury. It is important to
mention that long-term results of either revascularisation
strategy are unknown.

Conclusions

Iatrogenic injury to the coronary artery is a rare but
potentially devastating complication of non-coronary
artery adult cardiac surgery. Several mechanisms have been
postulated to account for this iatrogenic complication. Swift
diagnosis with a high index of suspicion is critical to prevent
long-term adverse consequences. Management involves
immediate restoration of coronary flow with PCI or CABG.
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