
n engl j med 360;25  nejm.org  june 18, 20092672
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c o r r e s p o n d e n c e

Percutaneous Coronary Intervention versus Coronary-Artery 
Bypass Grafting

To the Editor: With regard to the results of 
the SYNTAX (Synergy between PCI [percutane-
ous coronary intervention] with Taxus and Car-
diac Surgery) study (ClinicalTrials.gov number, 
NCT00114972) reported by Serruys et al. (March 5 
issue),1 we wish to highlight a few factors that 
require clarification and may influence the dif-
ferences observed between the study groups. The 
timing of strokes and rates of atrial fibrillation 
are not reported. These data, in combination with 
the differences in pharmacologic therapies be-
tween cohorts, may account for the excess num-
ber of strokes seen in the coronary-artery bypass 
grafting (CABG) cohort. Clarification of the tim-
ing of strokes may help to explain whether they 
were thromboembolic or due to surgical handling 
of the aorta. Furthermore, the range and influ-
ence of PCI strategies, including the use of adju-
vant intravascular ultrasonography adopted by 
the investigators for complex lesions, are not re-
ported; these factors could have affected resteno-
sis rates.
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To the Editor: In the SYNTAX trial, the rate of 
stroke was significantly higher in the CABG 
group than in the PCI group (2.2% vs. 0.6%). The 
authors speculate that a lower rate of thienopyri-
dine use in the CABG group contributed to this 
finding. However, although the benefit of dual-
antiplatelet therapy after PCI1 or acute coronary 
syndrome2 is well established, the number of 
patients in the CABG group with evidence-based 
indications for dual-antiplatelet therapy is not re-
ported. Furthermore, the major trials comparing 
prolonged dual-antiplatelet therapy with aspirin 
alone have shown only modest reductions in 
stroke, with relative risk reductions ranging from 
10% to 21%.1-3 Thus, differential rates of thieno
pyridine use played at most a minor role in the 
SYNTAX findings. Data on the timing of strokes 
with respect to the intervention may shed light 
on the extent to which stroke is an unavoidable 
risk of CABG versus a consequence of differen-
tial postintervention medical treatment.
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To the Editor: It is regrettable that the organiz-
ers of the SYNTAX trial chose to compare a per-
cutaneous stenting procedure with a standard 
CABG operation known to confer a risk of stroke 
of 1 to 2%.

Evidence is accumulating1-3 that the preva-
lence of procedure-related stroke is significantly 
diminished when “anaortic” techniques (i.e., sur-
gery conducted without cardiopulmonary bypass 
and without aortic manipulation) are used. Three 
reports each describe more than 1000 such 
CABG operations, and with all these operations 
the rate of stroke was less than 0.3%.

To our knowledge, no randomized trial has 
compared standard with anaortic coronary sur-
gery; however, in our experience, it is a safe pro-
cedure in almost all patients with triple-vessel 
disease or stenosis of the left main coronary 
artery.

The statement that the incidence of stroke is 
higher with surgery than with stenting4 may be 
true for some operations, but it is not true for 
others. The incidence of stroke at Royal North 
Shore Hospital, Sydney, from 2002 through 2006 

and the incidence of stroke at two other institu-
tions are shown in Table 1.
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To the Editor: The study results reported by the 
SYNTAX investigators show that at 12 months, 
the rate of stroke was significantly higher in the 
CABG group than in the PCI group (2.2% vs. 0.6%, 
P = 0.003). At baseline, the proportion of patients 
with a history of stroke was 3.9% in the PCI 
group and was slightly higher (4.8%) in the CABG 
group (P = 0.33). Abundant data provide support 
for the use of statins in patients undergoing CABG 
unless statin therapy is contraindicated.1 Multi-
ple meta-analyses have shown the usefulness of 
statin therapy for primary and secondary preven-
tion of stroke because of its lipid-lowering and 
pleiotropic effects.2,3 Therefore, it is surprising to 
see that in the SYNTAX trial, only 74.5% of pa-
tients in the CABG group received statin therapy, 
whereas in the PCI group, 86.7% of patients re-
ceived statin therapy (P<0.001). We believe it is 
important to know the incidence of stroke and 
also the contraindications to statin therapy, if any, 
in the subgroup in which subjects did not receive 
statin therapy after CABG as compared with other 
subgroups.

Asit B. Shil, M.D. 
Thinzar Aung, M.D. 
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University of Southern California 
Los Angeles, CA 90015 
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Table 1. Rate of Stroke Associated with Anaortic CABG 
as Compared with Conventional On-Pump and Off-
Pump CABG.*

Reference and CABG Procedure Patients Strokes

no. %
Vallely et al.1

Anaortic 1201 0.25

Off-pump side clamp† 557 1.08

On-pump 1599 1.81

Calafiore et al.2

Anaortic 1533 0.19

Off-pump side clamp† 460 1.09

On-pump 2830 1.44

Prapas et al.3

Anaortic 1359 0.22

*	CABG denotes coronary-artery bypass grafting.
†	Off-pump side clamp is surgery conducted without car-

diopulmonary bypass but with proximal graft anasto-
moses sutured to the aorta with the use of a conven-
tional side-occlusion clamp.
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To the Editor: Serruys et al. compared the 
1-year outcomes of PCI with those of CABG in 
patients with multivessel disease. The reported 
superiority of CABG was based solely on a lower 
rate of repeat revascularization in the CABG 
group. However, no information is provided on 
the criteria leading to repeat coronary angiogra-
phy. Was documentation of ischemia required? 
This information is critical, since it is known 
that the threshold for coronary angiography and 
for coronary revascularization in clinical practice 
is lower after PCI than after CABG.1 Indeed, re-
peat surgery or PCI of a native vessel in patients 
who previously underwent CABG is associated 
with an increased procedural risk and worse 
outcomes.2-4 Therefore, we would like to know 
whether the proportion of patients with any signs 
or symptoms of ischemia at follow-up who under-
went angiographic assessment and the propor-
tion of such patients who subsequently under-
went revascularization were similar in the two 
groups. In our view, the lower threshold bias for 
coronary angiography and for repeat revascular-
ization in the PCI group may have significantly 
influenced the overall study results.
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The Authors Reply: Bhindi and Figtree ask 
whether the timing of strokes or rates of atrial 
fibrillation might explain the excess strokes in 
the CABG group. Similarly, Edwards comments 
that data on the timing of strokes relative to the 
intervention may shed light on this difference. Of 
the 19 strokes that occurred in the CABG group, 
more than 40% were periprocedural or occurred 
within 5 days after the procedure. Three of the 
strokes occurred before the index procedure and 
were not related to the surgery but were included 
in the count, reflecting the intention-to-treat 
analysis. Rates of atrial fibrillation were low 
among the patients in the CABG group who had 
a stroke. Given these numbers, neither preproce-
dural stroke nor atrial fibrillation contributed to 
the increased rate of stroke in the CABG group. 
Bhindi and Figtree also discuss the potential in-
fluence of the use of adjuvant intravascular ultra-
sonography on restenosis rates. In the PCI group, 
113 patients (12.5%) underwent intravascular 
ultrasonography.

Brereton et al. are correct in stating that not 
all surgical techniques are associated with the 
same risk of stroke; however, we tested the cur-
rent, standard techniques used in Europe and the 
United States. Off-pump CABG was performed 
in 15% of patients in the CABG group; this rate 
is similar to the rates observed in the United 
Kingdom and the United States (approximately 
20%).1,2 Data on whether a surgical procedure 
was a “no-touch” CABG, avoiding manipulations 
of the aorta, were not captured in the SYNTAX 
trial.

Shil et al. express concern regarding statin 
use in patients treated with CABG. Of the patients 
who had a stroke, 58% of patients in the CABG 
group and 50% of patients in the PCI group re-
ceived statins; these rates were lower than those 
in the overall patient groups (at 12 months, 82% 
of patients in the CABG group and 86% of pa-
tients in the PCI group received statins). Data on 
the contraindications for statin use were not col-
lected.

In response to the comments of Bonvini et al.: 
angiographic assessment was not required by 
the protocol within the first 12 months. There-
fore, any angiographic assessment was performed 
at the physicians’ discretion. Some study sites 
followed their institutional guidelines, which at 
the time of the study called for routine follow-up 
angiograms, particularly in patients with lesions 
in the left main coronary artery. In total, 207 
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angiograms were obtained within 12 months (in 
56 patients in the CABG group and in 151 patients 
in the PCI group). The primary indications lead-
ing to angiography were angina in 29 patients in 
the CABG group (14.0%) and 95 patients in the 
PCI group (45.9%), myocardial infarction in 10 
patients in the CABG group (4.8%) and 19 pa-
tients in the PCI group (9.2%), an abnormal 
stress test in 5 patients in the CABG group 
(2.4%) and 2 patients in the PCI group (1.0%), 
and myocardial ischemia in 1 patient in the 
CABG group (0.5%) and 12 patients in the PCI 
group (5.8%).
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Erasmus University Medical Center Rotterdam 
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Melamine-Contaminated Powdered Formula and Urolithiasis
To the Editor: The article by Guan et al.,1 the 
accompanying editorial by Langman,2 and the 
letter to the Editor by Wang et al.3 (all in the 
March 12 issue) provide information about the 
epidemiology of pediatric nephrolithiasis caused 

by melamine poisoning. Here we supplement 
those data and commentary with information re-
garding diagnosis and treatment on the basis of 
our clinical experience and the advice of the Chi-
nese Ministry of Health.4,5

33p9

Assess kidney function and run
routine urine tests

On diagnosis, ensure discontin-
uation of all contaminated

formula or food 

Normal Hyperkalemia

Conservative treatment
Fluid infusion and fluid ingestion
Urine alkalinization: 5% sodium

bicarbonate solution intra-
venously (5 ml/kg/day)

Diuresis: 0.9% sodium chloride
solution (45 ml/kg/day)
and 5% glucose solution
(15 ml/kg/day)

B-scan ultrasonography follow-up:
resolution should be achieved
within 3–5 days

Sodium bicarbonate
Insulin–glucose
Sodium–potassium exchange

resin
Calcium gluconate

Imminent risk of renal failure

Preferred treatment
Blood dialysis or peritoneal

dialysis
Alternative treatments

Surgical removal of obstructive
stones

Cystoscopic retrograde intraureter
intubation

Percutaneous renal drainage
Percutaneous removal of obstruc-

tive stones
Use of extracorporeal shock-wave

lithotripsy is not advised
in children
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Figure 1. Treatments for Pediatric Nephrolithiasis Caused by Melamine Poisoning as Recommended by the Chinese 
Ministry of Health.
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