
CORRESPONDENCE

442 Anesthesiology 2019; 131:441–50 Correspondence

ACC/AHA guideline on perioperative cardiovas-
cular evaluation and management of patients under-
going noncardiac surgery: A report of the American 
College of Cardiology/American Heart Association 
Task Force on practice guidelines. J Am Coll Cardiol 
2014; 64:e77–137

 3. Cohn SL, Fernandez Ros N: Comparison of 4 car-
diac risk calculators in predicting postoperative car-
diac complications after noncardiac operations. Am J 
Cardiol 2018; 121:125–30

 4. Fleisher LA: Preoperative cardiac evaluation before 
noncardiac surgery: Reverend Bayes’s risk indi-
ces and optimal variables. Anesthesiology 2018; 
129:867–8

 5. Lee TH, Marcantonio ER, Mangione CM, Thomas EJ, 
Polanczyk CA, Cook EF, Sugarbaker DJ, Donaldson 
MC, Poss R, Ho KK, Ludwig LE, Pedan A, Goldman 
L: Derivation and prospective validation of a simple 
index for prediction of cardiac risk of major noncar-
diac surgery. Circulation 1999; 100:1043–9

 6. Gupta PK, Gupta H, Sundaram A, Kaushik M, Fang 
X, Miller WJ, Esterbrooks DJ, Hunter CB, Pipinos 
II, Johanning JM, Lynch TG, Forse RA, Mohiuddin 
SM, Mooss AN: Development and validation of a risk 
calculator for prediction of cardiac risk after surgery. 
Circulation 2011; 124:381–7

 7. Bilimoria KY, Liu Y, Paruch JL, Zhou L, Kmiecik TE, 
Ko CY, Cohen ME: Development and evaluation of 
the universal ACS NSQIP surgical risk calculator: A 
decision aid and informed consent tool for patients and 
surgeons. J Am Coll Surg 2013; 217:833–42.e1–3

 8. Davis C, Tait G, Carroll J, Wijeysundera DN, Beattie WS: 
The Revised Cardiac Risk Index in the new millen-
nium: A single-centre prospective cohort re-evaluation 
of the original variables in 9,519 consecutive elective 
surgical patients. Can J Anaesth 2013; 60:855–63

 9. Andersson C, Wissenberg M, Jørgensen ME, Hlatky 
MA, Mérie C, Jensen PF, Gislason GH, Køber L, Torp-
Pedersen C: Age-specific performance of the revised 
cardiac risk index for predicting cardiovascular risk 
in elective noncardiac surgery. Circ Cardiovasc Qual 
Outcomes 2015; 8:103–8

 10. Alrezk R, Jackson N, Al Rezk M, Elashoff R, Weintraub 
N, Elashoff D, Fonarow GC: Derivation and validation 
of a geriatric-sensitive perioperative cardiac risk index. 
J Am Heart Assoc 2017; 6:e006648

 11. Pandey A, Sood A, Sammon JD, Abdollah F, Gupta E, 
Golwala H, Bardia A, Kibel AS, Menon M, Trinh QD: 
Effect of preoperative angina pectoris on cardiac out-
comes in patients with previous myocardial infarction 
undergoing major noncardiac surgery (data from ACS-
NSQIP). Am J Cardiol 2015; 115:1080–4

(Accepted for publication May 9, 2019.)

Impact of Choice of Risk 
Model in Perioperative 
Guidelines: Reply

In Reply:

We thank Drs. Cohn and Fernandez Ros for 
their careful review of our study examining the 

“Impact of the Choice of Risk Model for Identifying 
Low-risk Patients Using the 2014 American College of 
Cardiology/American Heart Association Perioperative 
Guidelines.”1 The goal of our article was to determine the 
extent to which the three risk calculators recommended 
by the 2014 American College of Cardiology/American 
Heart Association Perioperative Guidelines agreed on 
the classification of patients at low risk (less than 1%) 
of major adverse cardiac event. Because we found wide 
variability in the proportion of patients assigned to the 
low-risk category depending on the choice of risk cal-
culator, we recommended that future guidelines should 
select a best-in-class risk calculator to avoid the situation 
in which clinical care decisions would differ depending 
on the choice of one of several risk calculators recom-
mended in the same guideline. However, our goal was 
not to “perform an independent validation of these three 
risk-prediction models”1 or to define whether one cal-
culator is better than the others (as mentioned by Drs. 
Cohn and Fernandez Ros), and our article did not rec-
ommend one risk calculator over the others. Although 
we present the results of a secondary analysis comparing 
the discrimination and calibration of these risk models, 
we did not discuss these findings in our article because 
we recognized the limitations of such a comparison. We 
read with interest the single-center retrospective study 
based on 663 patients2 by the authors and their comment 
in their letter to the editor stating that “all three cal-
culators were similar in their classification of low versus 
elevated risk.”2 Although they do not quantify the level 
of agreement using kappa analysis, we note that in their 
study, the Revised Cardiac Risk Index identified more 
than three times the number of elevated risk patients as 
the Myocardial Infarction or Cardiac Arrest risk calcula-
tor. We also note that the findings of their single-center 
study may not be broadly generalizable. We again thank 
Drs. Cohn and Fernandez Ros for their thoughtful letter.
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Nomenclature for 
Perioperative Cognitive 
Disorders: Comment

To the Editor:

Recently, Evered et al.1 published recommendations 
for a common nomenclature to describe cognitive 

change after anesthesia and surgery. We wholeheartedly 
applaud this effort, which is long overdue, and congratu-
late Evered et al. on the successful completion of this chal-
lenging project that tried to achieve consensus among the 
numerous groups that seek to understand and improve brain 
health after surgery. While we are in agreement with the 
vast majority of the recommendations, we believe that use 
of the term “delayed neurocognitive recovery” to describe 
cognitive decline in the first 30 days after surgery is not 
supported by scientific data and is inappropriate.

First, even though we fully agree that cognition is difficult 
to assess before hospital discharge, as it is often confounded 

by pain and medication, the assumption in the recommen-
dations that recovery is complete in all patients only at 30 
days and perhaps even definitively complete at 30 days is 
altogether arbitrary. The time required for complete recov-
ery is highly dependent on the surgical procedure as well as 
the individual patient, and no studies have established that 
30 days is the point at which recovery is universally com-
plete. The fact that 30-day outcomes are commonly used 
as quality metrics for clinical performance is also irrelevant, 
as medical diagnoses are evidence-based and are not teth-
ered to timelines for quality assessment. Second, the term 
“delayed neurocognitive recovery” is not logically coherent. 
It asserts that all patients will recover, which is certainly not 
true for postoperative cognitive decline (or neurocognitive 
disorders), and thus creates false hope for patients, a concern 
that is as great as the fear of mislabeling patients. Further, 
there is no such parallel in diagnostic medicine. To our 
knowledge, nothing in medicine is diagnosed as “delayed 
recovery.” For example, in cases of reduced kidney function 
after critical illness, recovery of kidney function is expected 
and occurs in a significant percentage of the patients2; how-
ever, the diagnostic term for these patients is “acute kidney 
injury” and never “delayed kidney recovery.” Finally, we 
note that while they sought to align with Diagnostic and 
Statistical Manual for Mental Disorders, Fifth Edition (DSM-
5) criteria, the authors acknowledged that use of the term 
“delayed neurocognitive recovery” was the “one departure 
from DSM-5 nomenclature.”

Without a doubt, additional research is needed to delin-
eate the significance of the cognitive changes seen early 
after anesthesia and surgery. However, existing data would 
suggest that the earlier changes seen in a neurocognitive 
testing battery do correlate with more sensitive markers of 
brain function. For example, Default Mode Network func-
tional connectivity assessed by magnetic resonance imag-
ing appears to be altered postoperatively in cardiac surgery 
patients both at rest and during task performance when 
compared to nonsurgical subjects, and these alterations in 
brain network connectivity correlate with cognitive change 
measured by the test battery.3,4 Further, the change in cog-
nitive score at 6 weeks after surgery is significantly associ-
ated with 1-yr activities of daily living and self-reported 
cognitive difficulties.5 Thus, we believe it is inappropriate 
to refer to the early changes detected by a neurocognitive 
testing battery as simply part of the recovery process.

Once again, we are grateful to the Nomenclature 
Consensus Working Group for the enormous effort that 
has gone into creating these recommendations. We wish to 
reinforce that we are in complete agreement with the group 
that neurocognitive testing should be conducted with a 
comprehensive neurocognitive testing battery as opposed 
to a screening test, and only after the patient has been dis-
charged from the hospital. Nonetheless, we believe that the 
term “delayed neurocognitive recovery” is fatally flawed 
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