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“Dear colleague, this 68 year old diabetic lady recently underwent 
percutaneous coronary intervention with drug eluting stents. 
Unfortunately, she now requires hip replacement surgery. I 
would be grateful for your advice regarding the optimal timing of 
surgery …”

This clinical scenario will be familiar to many involved 
in the management of patients undergoing non-cardiac 
surgery. Observational data indicate that between 5% 
and 35% of patients receiving a drug eluting stent (DES) 
undergo non-cardiac surgery within 1–2 years of their 
index percutaneous coronary intervention (PCI). Within 
this cohort, retrospective observational studies report an 
overall incidence of peri-operative death or major adverse 
cardiac events of 2–9%, with the greatest risk when surgery 
is performed early after stent implantation (1-4). Based 
on these data, the American College of Cardiology and 
American Heart Association focused update on duration of 
dual antiplatelet therapy in patients with coronary artery 
disease (5) recommends that non-cardiac surgery should be 
delayed for at least three (class IIb recommendation), but 
ideally for 6 months (class IIa recommendation), while the 
most recent European Society of Cardiology guidelines 
recommend delaying surgery for 6 months following DES 
implantation (6).

Besides their retrospective observational design, major 
limitations of previous studies have been the lack of a 
meaningful comparator or control population and the 

absence of detailed data on peri-operative antiplatelet 
use. Without these, it remains unclear to what degree the 
observed rate of peri-operative cardiac events is attributable 
to the presence of a DES, existing ischaemic heart disease, 
premature interruption of dual antiplatelet therapy, or 
surgical factors such as the urgency, type or magnitude of 
surgery undertaken. A recent study published in the Journal 
of the American College of Cardiology goes some way towards 
addressing these limitations and provides further insight 
into the relationship between the timing of surgery and 
peri-operative cardiac risk.

Egholm and colleagues undertook a retrospective data 
linkage study using the Western Denmark Heart and 
Danish National Patient Registries between 2005 and 2012 
to identify 4,303 patients who underwent surgery within 
12 months of DES implantation, and 20,032 patients 
without known ischaemic heart disease who underwent 
similar surgical procedures (7). Clinical outcomes at 30 days  
(myocardial infarction, cardiac death and all cause 
mortality) for each DES-PCI patient were compared with 
up to five control patients matched for age, sex and type of 
operation. Within the PCI cohort, use of first generation 
DES was high (60%) with just over half of the patients 
(56%) undergoing stent implantation for an acute coronary 
syndrome.

Consistent with previous studies (2,4), surgery performed 
within 1 month of DES implantation, emergency surgery, 
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and acute coronary syndrome as the original indication for 
PCI were the strongest predictors of both acute myocardial 
infarction and death. Rates of myocardial infarction, 
cardiac and all cause death were 7.2%, 5.0% and 9% 
respectively for surgery performed within one month of 
DES implantation, compared with 0.5%, 0.4% and 2.1% 
respectively where surgery was performed between 1 and  
12 months post PCI. Although no excess hazard was 
observed when surgery was performed beyond 1 month, the 
low frequency of events beyond this time point (myocardial 
infarction, n=18; cardiac death, n=13) may have limited the 
statistical power of the study. 

The novel aspect of this study arises from the inclusion 
of a comparator population in an effort to address the issue 
of “confounding by indication”. Compared to patients 
without known ischaemic heart disease undergoing 
comparable operations, the DES-PCI cohort had higher 
rates of myocardial infarction (0.2% vs. 1.5%) and cardiac 
death (0.2% vs. 1.1%) and these differences were most 
marked where surgery was performed within one month 
of DES implantation [OR 14.3 (7.5–27.4) for MI; OR  
15.1 (6.9–33.3) for cardiac death]. Importantly, in the 
control cohort matched with DES-PCI patients undergoing 

early surgery there was an increase in all cause mortality, but 
not myocardial infarction or cardiac death. Thus, some of 
the early excess hazard likely reflects the type and urgency 
of surgery undertaken and not just the presence of a DES.

Based on their findings, the authors conclude that 
surgery following DES-PCI may be safely considered 
sooner than is recommended in current guidelines (5,6). 
Before embracing this change, it should be highlighted 
that the majority of surgical procedures undertaken in the 
study were classified as low risk (>70%) and the number 
of clinical events observed beyond one month was low, 
limiting the statistical power of the study. Indeed, where 
surgery was performed between 1 and 2 months following 
DES-PCI, rates of MI (1.4% vs. 0.5%) and cardiac death 
(0.4% vs. 0.2%) were 2–3 fold greater in the DES cohort 
compared to control but these did not achieve statistical 
significance. Arguably, therefore, the findings of Egholm 
and colleagues are consistent with previous large scale 
studies demonstrating an excess in cardiac risk where 
surgery is performed early after PCI, with a reduction in 
risk over time, reaching a plateau at 3–6 months post DES-
PCI (1,2,4,8) (Figure 1).

One important issue, closely linked to any decision 

Figure 1 Schematic representation of the relationship between peri-operative cardiac risk and time from coronary stent implantation in 
patients undergoing major noncardiac surgery. The risk of peri-operative cardiac events falls as a function of time from coronary stent 
implantation (blue solid line), while the bleeding risk is generally independent of time (red interrupted line). Based on observational 
data, other modifiers of risk include the urgency and type of the surgery, a recent acute coronary syndrome, the complexity and extent of 
percutaneous coronary intervention (PCI), continuation versus interruption of antiplatelet therapy, as well as traditional risk factors (e.g., 
age, sex, renal function and diabetes).
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regarding the timing of surgery following PCI but 
unanswered by the current study, is the optimal management 
of antiplatelet therapy in the peri-operative period. Any 
decision to interrupt dual antiplatelet therapy should be 
based on a careful evaluation of the risk of stent thrombosis 
balanced against the risk and consequences of peri-operative 
bleeding. In a registry of 666 patients with coronary 
stents undergoing non-cardiac surgery, discontinuation 
of antiplatelet therapy significantly increased the risk of  
peri-operative myocardial infarction and cardiac death 
without reducing the risk of major bleeding, although 
the majority of patients underwent surgery more than  
6 months after PCI (9). Important factors to consider 
include: the lower risk of stent thrombosis with newer 
generation DES (10,11); randomised trials and pooled 
patient-level studies reporting that shorter durations  
(3–6 months) of dual antiplatelet therapy post DES-PCI are 
safe (12,13); registry data suggesting that physician guided, 
premature interruption of dual antiplatelet therapy may be 
performed for up to 14 days in patients with DES with no 
apparent increase in thrombotic risk (14).

Most agree that relatively minor surgical procedures can be 
undertaken safely without discontinuing antiplatelet therapy. 
Where premature interruption of dual antiplatelet therapy is 
necessary to allow surgery to proceed, consideration should 
be given to continuing aspirin alone. In a randomised trial of 
low dose aspirin in 10,010 patients undergoing non-cardiac 
surgery, POISE-2, peri-operative aspirin use was associated 
with a modest increase in major bleeding from 3.8% to 4.6% 
[HR 1.23; 95% CI, 1.01–1.49; P=0.04] with no effect on 
mortality (15). Robust data on the bleeding risk associated 
with dual antiplatelet therapy during major non-cardiac 
surgery are lacking. In one randomised trial of 108 patients 
undergoing major vascular surgery, there was no increase 
in major or minor bleeding but a greater need for blood 
transfusion, with aspirin and clopidogrel compared to aspirin 
alone (16). Bridging with low molecular weight heparin 
appears to be associated with increased bleeding and worse 
ischaemic outcomes and is not recommended (17).

Determining the optimum timing and management 
of antiplatelet therapy in patients requiring non-cardiac 
surgery following DES implantation is complex and does 
not lend itself easily to the conformity demanded by 
guidelines. Decision making frequently requires discussion 
between surgeons, cardiologists and anaesthetists alike with 
a careful evaluation of patient (age, renal function, vascular 
disease, recent acute coronary syndrome), procedural 
(interval from percutaneous coronary intervention, extent 

and complexity of DES-PCI, burden of disease), and 
surgical factors (urgency of indication for surgery, type 
of surgery, neuraxial blockade, need for interruption 
of antiplatelet therapy) (Figure 1). While the study by 
Egholm and colleagues (7) is unlikely to change current 
guidelines, it does offer physicians some reassurance that 
in selected, low risk patients where surgery cannot be 
delayed, surgery might be performed as early as 1 month 
following DES implantation with minimal excess hazard. 
On the question of antiplatelet therapy, only data from 
prospective randomized trials can inform these decisions; 
until this is available, clinicians must make individualized 
risk assessments on a case by case basis.
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