1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Anesthesiology. Author manuscript; available in PMC 2018 March 06.

-, HHS Public Access
«

Published in final edited form as:
Anesthesiology. 2016 February ; 124(2): 255-258. d0i:10.1097/ALN.0000000000000958.

The Fallacy of Persistent Postoperative Cognitive Decline
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There is a widespread belief in the medical community and lay public that anesthesia and
surgery pose a substantial risk of producing long-term cognitive damage in elderly patients.
This view endures despite a growing body of clinical research data showing that major
surgery and general anesthesia are unlikely to cause persistent postoperative cognitive
decline (POCD) or incident dementia. Viewing the studies in an evidential pyramid
illustrates that the weight of clinical evidence is heavily tilted against persistent POCD
attributable to surgery or anesthesia in older surgical patients. (Figure 1 and Supplementary
Online Appendix) The study by Dokkedal et al. in this issue of Anesthesiology reinforces
this perspective by using a powerful methodological approach. Dokkedal et al. examine the
association between exposure to surgery and long-term cognition in a Danish cohort of
8,503 middle aged and elderly twins.! Their findings substantiate the current evidence of no
clinically relevant persistent POCD attributable to surgery or anesthesia, whereas
preoperative cognitive trajectory and co-existing disease burden are likely to be strongly
predictive of long-term postoperative cognitive trajectory.! The large number of patients and
the use of rigorous longitudinal cognitive testing in this study increased the reliability of the
findings, and echoed the results of another twin study that followed World War Il veteran
twin pairs between 1990 and 2002, and found no negative cognitive effects on the twin who
underwent heart surgery.?

Historically, some of the landmark studies regarding persistent POCD were in cardiac
surgery, which was also included in the study by Dokkedal et al.! It was generally believed,
albeit without compelling evidence, that heart surgery was frequently associated with a
cognitive cost, and that this was largely attributable to the cardiopulmonary bypass machine.
Importantly, such beliefs were reflected in reputable, mainstream media and have impacted
public consciousness to this day. In the New York Times, Sandeep Jauhar wrote, “Studies
suggest that anywhere from 10% to 50% or more of bypass patients do poorly on tests of
memory, language and spatial orientation 6 months after surgery. These changes can persist
years after surgery, and in many cases are probably irreversible.”3 Eric Hawthorne wrote for
the British Broadcasting Corporation, “When you go into hospital for heart surgery you do
not expect to get brain damage. But that is exactly what is happening to thousands of people
a year in Britain.”
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Despite the lack of proof regarding either the cognitive cost or the culpability of the
machine, off-pump cardiac surgery was invented and prematurely promoted in an attempt to
avoid the hypothetical public health crisis of brain damage after cardiac surgery with
cardiopulmonary bypass, colloquially referred to as “pump-head”.5 It has now been
established beyond reasonable doubt that there is no difference in intermediate-term (>6
months) cognitive outcomes regardless of whether cardiopulmonary bypass is used.5” The
misguided solution of off-pump cardiac surgery was ultimately revealed to pertain to a non-
existent problem. It proved financially costly, and importantly was associated with inferior
surgical outcomes. A recent landmark randomized controlled trial by Sauer and colleagues
upended perceived wisdom in finding that patients who underwent heart surgery had better
cognitive performance after 7.5 years than patients who had undergone percutaneous
coronary intervention, without any surgery or anesthesia.8 In his editorial contextualizing
this trial, Selnes stated, “This study by Sauer and associates adds to a long list of previous
studies that by now have convincingly demonstrated that surgical interventions for coronary
artery disease are not associated with a higher risk of late cognitive decline or Alzheimer’s
disease than medical or nonsurgical interventions.”® In a systematic review focused on older
patients (>65 years) Fink et al summarized, “persistent cognitive impairment after the
studied cardiovascular procedures may be uncommon or reflect cognitive impairment that
was present before the procedure”.10 Specifically, they found that “CABG [coronary artery
bypass grafting] may have little persistent adverse cognitive effect in older adults.”10

It is interesting to consider why the perceptions of persistent POCD and dementia
attributable to surgery endure despite the refutation studies. It is likely that persistent POCD
is a powerful example of a post hoc ergo propter hoc (after this, therefore because of this)
misattribution fallacy. Anecdote can be very compelling and one often hears about people
who were never the same cognitively after their surgery. It might therefore be assumed that
the surgery or the anesthesia caused'the cognitive change. However, the first time detection
of cognitive decline or dementia after surgery is to be expected for several reasons. First,
cognitive decline and dementia are common with aging, especially when there are coexisting
diseases such diabetes, depression, chronic obstructive pulmonary disease, heart failure, and
vascular disease. Similarly, approximately half of people older than sixty undergo a major
surgical procedure. Therefore, it is predictable that in some older adults, cognitive decline or
dementia will be initially detected following surgery. Second the preoperative cognitive
trajectory of surgical patients is not currently assessed. It is likely that many older surgical
patients are already experiencing sub-clinical or unappreciated cognitive decline. When they
undergo major surgery they are sometimes not seen by friends and colleagues for a few
months. In this intervening period, they would continue to decline along their predicted
trajectory, but with the time gap, cognitive decline becomes apparent. (Figure 2) Third, it is
now appreciated that rapid onset dementia can occur over a period of weeks to months.11
Unsurprisingly this will manifest in some people in the postoperative period. Finally, despite
evidential dissonance, it is difficult to change a firmly entrenched belief among many
researchers, clinicians and the general public. For all these reasons, when elderly people
become demented or experience persistent cognitive decline following a surgical procedure,
we suggest that the surgery is usually a coincidence masquerading as the cause.
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It is important that we don’t “throw out the baby with the bath water”. While dementia and
persistent cognitive decline are unlikely to be caused by surgery, the brain is vulnerable in
the perioperative period, and it is important to mitigate the indisputable neurological
consequences of major surgery, including delirium, early POCD, overt stroke and covert
stroke. Postoperative delirium is a pathophysiologically obscure, reversible condition
characterized by acute onset inattention and disorganized thinking.12 Early POCD is
reversible cognitive decline that occurs within days to weeks following surgery.13 Delirium
and early POCD are distressing for patients and family members, and are associated with
worse outcomes.1213 Perioperative covert stroke is an under-studied, under-appreciated and
potentially preventable complication.14 As such it is important for researchers to focus
attention on strategies to prevent postoperative delirium, early POCD, and perioperative
stroke.

It is tragic when parents choose not to vaccinate their children against measles because of
the persistent fallacy that there is a causal link between vaccination and autism. It is
similarly tragic when adults older than 50 forego quality of life-enhancing surgery based
largely on hypothesis-generating cohort studies and a post hoc ergo propter hoc fallacy
dating to a 1955 report by Bedford in the Lancet, which suggested that persistent POCD was
a concern following complaints from patients and their families regarding problems with
cognitive function after surgery.1® Based on a growing body of evidence, of which the study
by Dokkedal et al.l is emblematic, older patients should today be reassured that surgery and
anesthesia are unlikely to be implicated in causing persistent cognitive decline or incident
dementia. At the same time, we must energetically seek to alter the dominant narrative on
the platform of public opinion, and ensure that reputable media sources correct the
misconceptions that they have previously promulgated.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Studies finding a link between surgery
or anesthesia, and dementia or POCD
lasting > 6 months (N=14)

Studies not finding a link between
surgery or anesthesia, and dementia
or POCD lasting > 6 months (N=42)
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Figure 1.
Hierarchy of evidence pyramid showing studies that have and have not found a link between

surgery or anesthesia, and dementia or postoperative cognitive decline lasting > 6 months
(More details are provided in supplementary online appendix). POCD, postoperative
cognitive decline
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