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the authors reply: Traditionally, we have not 
routinely used the technique of subcortical lan-
guage mapping during the course of glioma re-
section guided by language mapping while the 
patient was awake. This approach has been advo-
cated by Bello and colleagues,1 and as a commen-
tator on their report, one of us (Dr. Berger) stated 
that it would be important to use these subcorti-
cal-stimulation-mapping techniques in the course 
of language mapping. This is particularly true if 
the surgeon attempts to resect tumor under pos-
itive or negative cortical sites when the tumor re-
section is within deep white-matter fasciculi, such 
as the superior longitudinal fasciculus connecting 
posterior to anterior language sites. However, for 
routine resections underneath the cortex, but not 
traversing these deep fasciculi, subcortical stimu-
lation mapping would not be routinely advocated 

if the overlying cortical site is negative for lan-
guage. The assumption to date is that subcortical 
language pathways descend perpendicularly to 
their cortical site of origin; thus, if a site is nega-
tive, it can be undercut with impunity, which is not 
the case for a positive site. The use of subcortical 
stimulation mapping is controversial, although re-
cently there has been more evidence of its utility, 
especially in working deep within subcortical fas-
ciculi that connect language regions.
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Primary PCI in ST-Segment Elevation Myocardial Infarction

To the Editor: Le May et al. (Jan. 17 issue)1 
achieved guideline-recommended door-to-balloon 
times of less than 90 minutes for 79.7% of pa-
tients with ST-segment elevation myocardial in-
farction when paramedics interpreted the elec-
trocardiograms (ECGs) and directly referred the 
patients to a percutaneous coronary intervention 
(PCI) center, as compared with 11.9% of patients 
referred from emergency departments of the ar-
ea’s hospitals (including the PCI center). Since 
about 50% of patients with ST-segment elevation 
myocardial infarction transport themselves to 
the hospital,2 they would not benefit from this 
approach and would be at risk for undergoing 
treatment after the recommended door-to-balloon 
time. Exceeding the 90-minute limit may negate 
any survival benefit of PCI, since the 1% reduction 
in mortality with PCI as compared with fibrin-
specific thrombolysis was observed in random-
ized trials involving only a median 40-minute ad-
ditional delay.3 What, then, justifies the approach 
proposed, given its limited applicability, its at 
best modest advantage, the loss of expertise in 
treating ST-segment elevation myocardial infarc-
tion in non-PCI centers, and the complexity in-
herent in imposing an upfront high-tech tertiary 
approach for the treatment of all patients with 
ST-segment elevation myocardial infarction? Since 
the interval between the onset of symptoms and 
the performance of the ECG by a paramedic was 

52 minutes, well within the “golden hour” of re-
perfusion,4 in-the-field thrombolysis might be a 
better approach.5
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To the Editor: Le May et al. report that in their 
study, no patients living in Ottawa received fibri-
nolysis alone as primary reperfusion for ST-seg-
ment elevation myocardial infarction. Despite the 
time advantages of direct transfer from the field 
for PCI, the reality is that many patients do not 
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have timely access to hospitals that perform PCI; 
this includes both patients living in rural areas 
distant from PCI hospitals and those living in more 
populated areas with limited availability of or 
higher demand for emergency medical services 
or with high demand for health care resources.1 
Indeed, only 1200 of 5000 acute care hospitals in 
the United States are capable of performing PCI.2 
Furthermore, only 4% of patients with ST-segment 
elevation myocardial infarction who are trans-
ferred for PCI have door-to-balloon times of less 
than 90 minutes, a rate that improves modestly 
to 13% with statewide regionalization efforts.3,4 
Thus, achieving timely PCI will be challenging for 
many patients with ST-segment elevation myo-
cardial infarction for a variety of reasons, includ-
ing the availability of emergency medical services, 
geography, transfer logistics, and PCI capability. 
For such patients, the method of choice for pri-
mary reperfusion may be fibrinolysis.5
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To the Editor: Le May and colleagues developed 
a systematic mechanism to improve the time to 
treatment of ST-segment elevation myocardial in-
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farction, and they report a resultant 50% reduc-
tion in mortality. The current guideline1 regard-
ing the time from first medical contact to first 
balloon inflation of less than 90 minutes seems 
not to have been achieved in the majority of pa-
tients in this study. The median time from ECG 
to first balloon inflation was 91 minutes in the 
field-transfer group, and the time from first 
medical contact to balloon inflation was not re-
ported. We wonder whether the inherent delay 
was related to the requirement for direct assess-
ment of the patient by the receiving cardiology 
team before a decision to transfer the patient to 
the catheterization facility. After an internal audit 
of our local program revealed unsatisfactory de-
lays at multiple levels,2 we embarked on a system 
of wireless transmission of ECG data from the 
field to handheld devices and direct telephone 
discussion between paramedics and on-call car-
diologists.3 Patients with confirmed ST-segment 
elevation myocardial infarction are sent immedi-
ately from the field to the catheterization labora-
tory, with a target interval of less than 60 minutes 
between first medical contact and first balloon 
inflation.
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The authors reply: We reported the results of 
our citywide protocol for primary PCI. In this mod-
el, all patients with ST-segment elevation myocar-
dial infarction presenting within the city bound-
aries were transferred for primary PCI to a 
specialized cardiac care center prepared and com-
mitted to deal with all aspects of acute myocar-
dial infarction. By implementing strategies that 

1.

2.

3.

The New England Journal of Medicine 
Downloaded from nejm.org on May 24, 2012. For personal use only. No other uses without permission. 

 Copyright © 2008 Massachusetts Medical Society. All rights reserved. 



correspondence

n engl j med 358;16  www.nejm.org  april 17, 2008 1753

parallel the trauma model, we have substantially 
improved the care of patients with ST-segment 
elevation myocardial infarction for an entire met-
ropolitan area, and this has been associated with 
a noticeable reduction in mortality. 

The model was developed on the basis of evi-
dence that primary PCI is clearly superior to fibri-
nolytic therapy and that shorter door-to-balloon 
times are needed to further improve survival with 
primary PCI. In a pooled analysis with data avail-
able for all 6763 individual patients from 22 ran-
domized clinical trials that compared primary PCI 
with in-hospital fibrinolysis, Boersma found that 
primary PCI was associated with significantly 
lower 30-day mortality, regardless of the time 
from symptom onset to randomization and re-
gardless of the PCI-related delay.1 Furthermore, in 
these randomized trials, the survival benefit as-
sociated with primary PCI was significantly un-
derestimated because the trial designs excluded 
patients presenting with cardiogenic shock or 
contraindications to fibrinolytic therapy; in these 
patients, mechanical reperfusion also improves 
survival.2,3

In our model, trained paramedics interpret the 
ECG and independently decide whether to trans-
fer the patient. This approach is simple, is not 
subject to poor transmission of the ECG results, 
and does not depend on the immediate availabil-
ity of a cardiologist to discuss the case.

We agree that fibrinolysis may be the method 
of choice for primary reperfusion when expertise 
in performing PCI is not available or timely trans-
fer to a PCI center is not possible. However, the 
logistics involved when paramedics give fibrino-
lysis in the field are complex. In the only ran-
domized trial that compared primary PCI with 

prehospital fibrinolysis, all patients were trans-
ported to a PCI center, and rescue was needed in 
26% of the patients treated with fibrinolysis.4

A critical appraisal of door-to-balloon time 
needs to account for factors that delay diagnosis 
and treatment in patients in a real-world setting 
as compared with patients in randomized trials. 
Our median door-to-balloon time of 101 minutes 
for all patients compares favorably with the 180 
minutes previously reported for patients needing 
interhospital transfer in the National Registry of 
Myocardial Infarction.5 Our results are therefore 
quite encouraging for communities that plan to 
develop regional PCI programs for patients with 
ST-segment elevation myocardial infarction.
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Lung Transplantation and Survival in Children  
with Cystic Fibrosis

To the Editor: The analysis by Liou et al. (Nov. 
22 issue)1 is a step toward a better understanding 
of the risk–benefit ratio of lung transplantation 
in cystic fibrosis. The study, however, has several 
limitations.

First, the authors have neither validated their 
model in an independent data set nor provided an 
indication of its discriminative ability. Unless the 
concordance statistic2 for the model was consis-

tent with good discrimination of patients who 
survived from those who died, the study conclu-
sions might not be applicable to a significant 
proportion of patients. Second, the model does 
not include any donor factors or surrogates for 
center experience, both of which were previously 
shown to be associated with a poor outcome.3,4

Third, the authors have handled missing co-
variate values by excluding patients with missing 
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