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Summary

Intensive Care Unit admission after major noncardiac sur-

gery might not be as beneficial as expected for all high-risk

patients. Emphasis should be put on individualized preopera-

tive risk stratification and intense postoperative screening of

cardiovascular events. Preoperative high-sensitivity cardiac

troponin T allows for both preoperative as well as postopera-

tive screening.

Should all high-risk cardiac patients be admitted to the

intensive care unit (ICU) after a major noncardiac surgery?

This question is important in the current era of perioperative

medicine in which each unnecessary stay in the ICU represents

the suboptimal use of health care resources. Even when

excluding the economic aspect of this debate, sending all high-

risk patients to the ICU might bring harm in some cases.

Indeed, the intensive care setting tends to favor hypermedicali-

zation and overtreatment of the patient, particularly in terms of

anxiolytic use or inappropriate fluid therapy.

It is also well-known that an ICU stay can impact the circa-

dian rhythm, leading to sleep impairment or even the develop-

ment of postoperative delirium,1 which can worsen the long-

term prognosis of those patients.2

The question is, therefore, whether the expected benefit of

systematic admission to the ICU justifies the potential associ-

ated risks.
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The rationale behind sending all high-risk cardiac patients to

the ICU after major noncardiac surgery is to allow early identi-

fication of cardiac-related complications and thus early inter-

vention when appropriated. Given the estimated pooled

incidence of perioperative myocardial injury (PMI) of 19.6%

after major noncardiac surgery,3 the idea of sending high-risk

patient to the ICU is even more enticing. However, one needs

to take a closer look at the timing of major adverse cardiac

events (MACEs) and PMI. In 2020, the BASEL-PMI investi-

gators published a prospective observational study implement-

ing an extensive screening for postoperative MACEs.4 In their

study, the authors reported that a fifth of high-risk patients

developed at least 1 MACE in the year after surgery and

15.2% within the first 30 days, and that the risk period

extended from 3 to 5 months postoperatively. Among the

MACEs observed, 13.2% were PMI at 30 days, and the vast

majority of observed PMIs were silent and occurred within the

first 3 days after surgery. It has been shown that, after major

noncardiac surgery the median length of stay in the ICU is usu-

ally 2 days (interquartile range, 1�4 days).5 This means that

most of these patients will in fact spend a significant part of

their at-risk period in a traditional ward. Benefit from ICU

admission might thus not be as great as first expected.

Realistic alternatives to the ICU are thus needed. In a sys-

tematic review published in 2020, Lloyd et al6 concluded that

managing selected patients in the postanesthesia care unit did

not seem to be associated with worse outcomes compared with

ICU admission. However, none of the studies included in that

systematic review focused specifically on high-risk patients

So, if the ICU might be harmful for some patients, useless

for others, and alternatives seem to exist, how should we
data mining, AI training, and similar technologies.
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decide which patient should be sent to the ICU and which to

the postanesthesia care unit or a similar unit? We strongly

believe that the emphasize should be put on individual risk

stratification and intense postoperative screening of PMI.

Let’s consider first the individualized risk stratification,

including patient-related factors and surgery-related factors.

When evaluating preoperative patient-related factors, it is

common to estimate the patient’s functional reserve based on

the metabolic equivalents that the patient believes he or she

can perform. However, it has recently been shown that this

subjective assessment does not predict patients at greatest risk

of developing MACEs.7 Interestingly, according to this article

the best functional evaluation score to predict PMI and mortal-

ity was the Duke Activity Status Index. This index contains 12

items regarding activities that the patient is able to perform.

The Revised Cardiac Risk Index is the most commonly used

score to predict perioperative cardiac complication. Although

this score can predict cardiovascular complications and mor-

tality accurately, it seems to be less accurate in some surgical

settings when compared with the American University of Bei-

rut-HAS2 score,8 which has the added benefit of integrating

anemia in its calculation. From a complementary examination

standpoint, it has been proposed to add cardiopulmonary exer-

cise testing and myocardial perfusion imaging to improve risk

classification, and although cardiopulmonary exercise testing

was able to improve prediction of significant complication,

myocardial perfusion imaging failed to do so.9 Such preopera-

tive evaluation would not only allow for the identification of

patients with a higher risk of MACEs, but also those who

would need specific treatment such as noninvasive ventilation

or infusion of inotropic drugs

When evaluating preoperative patient-related factors, peri-

operative measurement of high-sensitivity cardiac troponin T

(hs-cTnT) seems to greatly guide the clinician in the diagnosis

of silent PMI and MACE.10 In contrast, a recent study by Zhao

et al.11 showed that hs-cTnT and N-terminal pro-B-type natri-

uretic peptide improved the prediction for cardiovascular

events in addition to clinical evaluation, with the combination

of both biomarkers providing maximal information.

When it comes to surgery-related factors, it is obvious that

postoperative ICU admission will always be required in spe-

cific cases. For other procedures, some intraoperative factors

such as hemodynamic instability and major blood loss are

amongst those warranting ICU admission. The Surgical Apgar

Score, which integrates the estimated blood loss, the lowest

intraoperative mean arterial pressure, and the lowest intraoper-

ative heart rate, has been proposed to predict need for postop-

erative ICU admission because it is associated strongly with

postoperative ICU admission.12 However, the routine use of

the Surgical Apgar Score still needs to be validated in prospec-

tive studies and there is currently no consensus on the Surgical

Apgar Score cut-off value providing the best information.

To conclude our argument, we are strongly convinced

that not all high-risk patients need ICU-level care after major

noncardiac surgery. However, it is necessary to emphasize

individual risk stratification focusing on preoperative patient-

related factors. In specific cases, and if needed, the surgery
might be postponed to improve the patient’s cardiovascular

condition. Knowing that most cardiovascular events occur in

the first 3 days postoperatively, it is the responsibility of the

clinician to look for these events actively, particularly by peri-

operative measurements of hs-cTnT, which have shown to reli-

ably detect silent PMI.4,10,11 An increase of hs-cTnT of �14 ng
L�1 above preoperative values is indicative of PMI and is

independently associated with 30-day mortality and MACE.

This threshold is, however, still in need of validation. Based

on the timing of PMI, such screening should focus on the first

3 postoperative days. It remains unclear which patients would

benefit the most from such screening. According to a recent

article, screening using the European or Canadian guidelines

proved to be highly sensitive (85%), but did poorly in terms of

specificity wise.13 The opposite was found regarding the

American guidelines. Adequate studies are, therefore, needed

to refine patient selection and decrease the number of unneces-

sary screenings.

Overall, ICU admission for all high-risk patients after major

noncardiac surgery might not be as beneficial as expected and

may bring a false sense of security in some cases. Whether or

not such patients should be admitted to the ICU will depend

largely on preoperative risk stratification, as well as the inner

workings of the hospital. However, regardless of ICU admis-

sion, most high-risk cardiac patients would benefit from an

intensive cardiovascular follow-up in the post operative

period, primarily using hs-cTnT serum levels to detect the

occurrence of silent PMI.
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