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REVIEW ARTICLE

Five psychological mechanisms that might bias learning from neurosurgical
complications: case discussions and a narrative review

Rickard L Sj€oberg

Department of Clinical Science, Umeå University, Umeå, Sweden

ABSTRACT
Purpose: The ability of neurosurgeons to analyze and reflect on their complications in a constructive way is
important both for professional development and for patient safety. The purpose of the present paper is to high-
light some psychological factors that might impair or bias the ability of the neurosurgeon to do this successfully.
Methods: Five fictitious cases, loosely inspired by real events and situations, are used as a basis for a dis-
cussion of some of the most important potential sources of psychological bias in the context of under-
standing neurosurgical complications.
Results: The issues of a) self-serving bias and the actor-observer effect; b) heuristics and biases in inter-
preting probabilistic events; c) emotional avoidance and denial; d) limitations of attention (dual systems
theory) and e) errors of memory, are discussed.
Conclusion: There are a number of psychological factors, that are well known to science that may be ubi-
quitous sources of influence on the ability of neurosurgeons to grow by reflection on their own complica-
tions. Exactly how these factors can and should be efficiently adressed by the individual neurosurgeon
and/or the organisation and team in which the neurosurgeon works may vary according to type of bias,
context and circumstances. However, being aware of these issues and addressing them on an individual
and organizational level remains important to the quality of our craft.
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An important part of our responsibilities as neurosurgeons is to
inform our patients about the risk that an operation will not go
“as well as could reasonably be hoped” as well as the possibility
that the procedure may at worst even have “undesirable, unin-
tended results, affecting the patient”.1 In the unfortunate and
hopefully rare situation when such complications of neurosurgi-
cal procedures actually do occur there are strong expectations
that the neurosurgeon should pause, reflect and learn from the
event. Such reflection, analysis and learning may occur in soli-
tude but may also transpire in the context of collegial mentoring,
during morbidity and mortality conferences, or even during for-
mal inquiries or litigations. The underlying assumption is that a
successful analysis of neurosurgical complications may contribute
to the safety of future patients through the professional develop-
ment of the individual neurosurgeon. In addition such reflections
may also at times trigger changes in local departmental routines
or even inspire changes at national or international levels.

Obstacles to the successful analysis of neurosurgical
complications

However, living up to the demand to learn from ones complica-
tions is often psychologically challenging and at times difficult.
The perhaps most important reason for this is the simple fact
that dwelling on ones own shortcomings just isn’t very enjoyable.
Another reason is that owning up to and acknowledging ones
complications might appear as strategically detrimental for a
neurosurgeon working in a highly competitive and unforgiving,
local or national environment.

But there are also a large number of more covert psycho-
logical factors that might impair the ability of the neurosurgeon
to learn from complications in ways that may be hard to imme-
diately recognize. An important part of becoming able to analyze
ones own complications is thus to learn a little bit about these
phenomena in order to be able to compensate for them and
address them. Below a selection of five such factors will be pre-
sented and discussed from the point of view of five case reports
that are all fictitious albeit to different extents inspired by real
events and situations. The presentation is followed by a brief dis-
cussion of the relative utility of debiasing strategies in handling
some of these sources of bias.

Case 1

At a Monday morning meeting at a neurosurgical clinic a last
year resident reports having evacuated an intracerebral hema-
toma on Friday night. He describes the procedure as successful
but also explains that he sensed that ‘there might have been
something seriously wrong with the the coagulation status of the
patient.’ as he closed the wound.

He then goes on to demonstrate the postoperative CT scan
which shows a rebleed that looks even worse than the preopera-
tive pictures.

So what did the lab workup say about the coagulation?, the head of
department asks.

Strangely, the parameters were all normal. Still the blood was just
oozing as I sutured the skin.
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At this moment the head of department thinks to himself
‘This is just so typical of this guy. First he decides that he feels
like operating on an intracerebral hematoma that should prob-
ably never have been evacuated in the first place. Then he blames
his inability to control hemostasis on the patient.’

At the same time the resident wraps up his report:

- I really had no choice but to operate, otherwise the patient would
have died. Still, this was obviously a really challenging case.

The actor observer effect and self-serving biases
For some conditions, such as intracerebral hematomas, the evi-
dence base for surgical treatment vs conservative treatment is
inconclusive. This makes clinical decisions regarding these
patients potentially heterogenous between neurosurgical depart-
ments as well as between individual neurosurgeons.2 Ambiguity,
also makes decision-making, including life and death decisions
vulnerable to influence by different forms of unconscious cogni-
tive and social biases3,4,5 A similar ambiguity can of course also
be present regarding the question whether perceived problems
with hemostasis during the end of a procedure should be attrib-
uted to characteristics of the patient or characteristics of the
neurosurgeon. This leaves the field open to two inter-related
forms of largely unconscious cognitive biases that are often
referred to as ‘self-serving bias’ and the ‘actor-observer effect’
respectively.

In the case outlined above the resident may have been right
in asserting that his actions and management as well as the
unfortunate outcome in the form of a rebleed was all caused by
circumstances beyond his control, patient characteristics being
one of those. However, attributing responsibility for ones actions
to circumstances when outcomes are negative and taking per-
sonal responsibility when outcomes are positive is also a typical
definition of self-serving bias. This phenomenon has been subject
of many experimental psychological studies and is considered
stable and well documented6,7 The tendency to blame patient
characteristics for failed outcomes of neurosurgical procedures is
for instance used as one example of such bias in a study by Tait
et al.8 These authors had 17 neurosurgeons and 23 orthopedic
surgeons imagining being responsible for the management of
four different cases of lower back pain. Results showed a signifi-
cant tendency of the participants to attribute blame for failed
surgical treatment to psychological characteristics of the patients
when all other differences between cases were controlled for.
This effect was however attenuated in surgeons who scored high
on ‘empathy’ on a personality assessment instrument.

The ambiguity of a situation such as the one in the above
case vignette also makes it impossible to know for sure whether
the critical appraisals the head of department made of his
younger colleague were warranted or not. Still, such an appraisal
could fit well with the effect known to social psychologists as the
actor-observer effect. This concept refers to the principle that
people observing someone performing an action tend to explain
that action as a manifestation of personal characteristics of the
observed agent (e.g.9). In this case the effect would bias the head
of department in the direction of understanding the failed sur-
gery as something that the resident performed because he ‘felt
like’ doing it rather than as a response to external situational
demands. Interestingly, whereas the strength of this effect has
been subject to debate within the field of psychology it appar-
ently holds true for events with negative outcomes10 (such as
failed surgery for an intracerebral hematomas.)

Case 2

During one summer week a total of 6 patients with suspected or
verified deep infections have their bone flaps removed at one
neurosurgical department. More than 60% of these (4 cases) had
been operated by the same specialist.

The department is relatively small with 3 consultants, 3 spe-
cialists and 5 residents, that all in all perform approximately 300
craniotomies a year, so 6 cases in a week, far exceeds what the
organisation can expect and is prepared for. Resources were
stretched and two elective operations had to be rescheduled. At
the end of the week the specialist who had operated most of the
cases went on a two month vacation. During these months the
rate of deep infections dwindled to approximately 1/month. As
word reaches the hospital management the possibility of protect-
ing future patients as well as the reputation of the clinic by keep-
ing her from the OR was discussed.

Heuristics and biases in interpreting probabilistic events
One of the challenges when neurosurgeons or local organisations
try to understand and draw conclusions from individual cases
lies in the interpretation and understanding of statistical proba-
bilities. These difficulties are further augmented by the fact that,
as demonstrated most prominently in classical works by Tversky
and Kahneman,11 people are not very good at intuitively under-
standing probability and statistics. Instead sophisticated reasoning
about statistics is often substituted for heuristics that may serve
most of our everyday needs reasonably well but may also at cir-
cumstances lead to irrational and erroneous conclusions. One
illustration of how statistical irrationalities may influence neuro-
surgical decisions was made by Redelmeier and Shafir12 who had
352 neurosurgeons and neurologists prioritize one of several
patients for carotid endarterectomy surgery in a situation with
only one slot available. In one condition the choice was between
a female journalist in her 50:s and a retired male policeman in
his early 70:ies. In the second condition a female bartender in
her 50:ies was added to the group of patients. Adding the third
patient actually made more neurosurgeons and neurologists
schedule the retired policeman for surgery. Whereas this appears
irrational from a statistical point of view it can be explained by
the fact that choosing to operate on the policeman makes it pos-
sible to avoid a difficult choice between two relatively simi-
lar women.

In the case description above more than 60% of the total
number of deep infections at one neurosurgical department
occurred amongst patients operated by one of 6 specialists when
one salient week with an extreme caseload of infections was con-
sidered. Here two variants of what Tversky and Kahneman called
the ‘representativity heuristic’ may inspire premature conclusions
about the role of the specialist in the situation. First people tend
to assume that a brief section of a series in a random process
should be representative of the process as a whole, even when
the section is short. In this case this heuristic would leave you
believe that if patient 1, 2, 3 and 5 in a sequence of 6 infected
patients had been operated by specialist X, this would be repre-
sentative of the frequency with which patients operated by spe-
cialist X would occur in a longer sequence of patients with
postoperative infections at the clinic. Another version of this
heuristic will have people disregarding the risk that a limited
sample size will be biased relative to a larger one. Finally another
heuristic, that of ‘availability,’ may also be at play here. Since the
hospital administration is likely to hear and talk about the week
with 6 infections this limited sample of neurosurgical infections
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will be much more available in the mind of a lot of individuals
when local issues of neurosurgical infections are discussed. This
is likely to subjectively inflate the importance of these particular
complications relative to other similar ones in the minds of the
hospital administration.

In order to control for these biases measured and controlled
systematic statistical sampling and reasoning is needed. In this
case, chances are that it will turn out that the specialist with 4
infections in one week is still not over represented in the infec-
tion statistics in a meaningful way over a period of one or two
years, as compared to her other colleagues. If this would indeed
be the case, other venues of prevention of infection than keeping
this surgeon from the OR may in fact be more useful.

Case 3

A treatment plan is made at a multidisciplinary vascular round,
for a neurologically intact 11 year old girl with a 4� 7 cm
arteriovenous malformation (AVM) with feeders from the left
Medial Cerebral Artery (MCA), Anterior Cerebral Artery (ACA)
and Middle Meningeal Artery (MMA). The plan is to try to
shrink the size of the AVM by selective embolisation of feeders
from the MMA and MCA in order to make it more amenable to
stereotactic radiotherapy. However, during the procedure the
endovascular neurosurgeon decides to change the plan and per-
forms a complete Onyx embolisation of the whole AVM. After
having finished the procedure, while the patient is still under
anesthesia, the parents are informed that the whole AVM is obli-
terated. However, the patient wakes up with a complete Broca’s
aphasia and a plegia of the right arm. A postoperative CT scan
with perfusion series demonstrates a manifest ischemia encom-
passing most of the middle and inferior left frontal gyrus and
part of the internal capsule. It takes the responsible intervention-
ist three days to approach the parents and the child. As he finally
talks to them he informs them that he has thoroughly reviewed
the case and that he is convinced that the neurological deficits
are just a temporary phase while the brain vasculature and brain
tissue adjusts to the effects of treatment. He finishes of by con-
gratulating the child to having been subject of a success-
ful treatment.

The emotional impact - avoidance and denial
The experience of physiological and psychological stress is an
integral part of performing open and endovascular surgery.13

Dealing with and controlling stress without compromising sound
clinical judgement and the ability to engage in a meaningful and
empathetic way with the patients is thus a necessary skill for the
surgeon that can be seen as ‘part of the drill’.14 The experience
of having been instrumental in causing a severe complications in
a neurologically intact patient may however overwhelm the abil-
ity of the surgeon to successfully deal with the emotional impact
of the event (e.g.15).

Avoidance and denial in response to non target embolisation
of AVM during endovascular procedures was probably first dis-
cussed by Hetts et al..16 Unlike some other coping mechanisms
described amongst surgeons handling complications such as seek-
ing peer support or counselling or mentally deconstructing the
event,17 avoidance and denial have obvious disadvantages for the
impacted patient18 as well as for the ability of the surgeon to
constructively reflect on the incident.

Denial that an event has occurred or of its impact that is
apparently driven by a desire to escape negative feelings of

anxiety, fear, guilt and shame has been repeatedly observed in a
wide variety of settings from individuals being confronted with a
cancer diagnosis to victims of documented child sexual abuse
(e.g.19,20). Historically and following the theoretical discussion of
the phenomenon by Anna Freud21 (p. 89) based on a psychoana-
lytic perspective, the phenomenon has been understood as a
deeply problematic mechanism by which the psyche defends itself
from ‘frustration’ inflicted by ‘the external world.’ Later
Lazarus22(p. 232) integrated the concept in coping theory and
presented a more optimistic conceptualization of the phenom-
enon as something that may to some extent be necessary or at
least a necessary part of a psychological coping process in the
face of adversity:

… strip us of beliefs in which we are heavily invested and we are
deeply threatened, alienated and perhaps even seriously disrupted in
our life course and perhaps even in our capacity for involvement and
satisfaction. In effect we pilot our lives by virtue of illusions that give
meaning and substance to living.

According to this view and the process descriptions of coping
with for instance a cancer diagnosis or ones own impending
death, denial may be one early stage in a process of accepting
and integrating reality in a mature way (e.g.23,20).

However, as noted by Hetts et al.15 neurosurgeons mourning
their own surgical complications may be at risk of getting stalled
in the early parts of such a coping process. Obviously, regardless
of what theoretical framework is applied for the understanding of
mechanisms behind denial of ones own complications, a surgeon
who becomes permanently stuck in a state of denial will have
minimized his or her ability to learn from the event.

Case 4

At two o clock in the morning a 62 year-old female pedestrian is
admitted to a neurosurgery department after having been hit by
a young man driving an electric scooter. A CT scan shows a
complicated system of comminuted fractures extending from the
temporal bone, over the midline to the occiput bilaterally in add-
ition to extensive epidural and subdural hematomas. A CT ai
shows evidence of active bleeding from the middle meningeal
artery and from a lacerated superior sagital sinus that has been
penetrated by a bone fragment. The neurosurgeon on call imme-
diately makes a hurried, improvised plan for the surgery. The
plan involves using neuro navigation to identify and coagulate
the middle meningeal artery through a burr hole at the skull
base, proximal to the bleed; to remove the bone fragment that
has penetrated the superior sagittal sinus after having prepared
for tack up sutures and to reposition another fragment over the
posterior superior sagittal sinus by drilling away the overlying
bone. As he is about to execute his plan in the OR, some
45minutes after the patient was admitted the neurosurgeon real-
izes that the fact that the system of fractures extends bilaterally
means that the midline and occipital bone needs to be exposed.
He also realizes that he has no plan for how to do this. In a snap
decision he settles on a traditional question mark, trauma flap
that extends well beyond the occipital midline. The postoperative
results are good, except for the fact that there is occipital necrosis
of the flap that requires multiple surgical revisions.

When discussing the case during a morbidity and mortality
round a couple of months later, the neurosurgeon maintains that
his decision on how to place his incision was necessary consider-
ing circumstances. When asked:

Why didn’t you just make a T-shaped incision instead?, he answers.

BRITISH JOURNAL OF NEUROSURGERY 325



I guess I’m just not comfortable with those incisions. I’m comfortable
with the trauma flap. I’ve used it a lot and it always seems to do
the job.

Attention, cognitive load, dual systems theory and the illusion
of validity
A wide variety of our interactions with the world around us is
based on cognitive processes that are intuitive, automatic and
unconscious but that are complemented by more energy
demanding alternative routes of processing that require conscious
attention (e.g.24,25,26,27). An emerging trend in psychological
research on decision making28,29 ) strives to integrate our under-
standing of such dual processes, describing them as the workings
of a largely unconscious and automatic ‘System 1’ and a con-
scious and more energy demanding ‘System 2.’

The speciality of system 1 can be described as finding efficient
shortcuts to good and useful decisions. Of course, the appeal of a
system that is able to find quick routes to high quality decisions
on issues that may be important but still not the most critical
issues at hand is obvious in any situation but especially so in a
neurosurgical emergency occurring at 2 o clock in the morning.
Consequently, in the case description above, the surgeon decided
to accept the answer ‘I’m comfortable with the trauma flap,’ pre-
sented by his system 1 as a valid answer to the question ‘What
would be the most appropriate and safe incision in a case like
this?.’ Not further engaging system 2 in conscious scrutiny of
this answer allowed the surgeon to spend his limited cognitive
resources and limited time for preoperative planning on prevent-
ing two potentially catastrophic bleedings. However, had he
chosen to engage the conscious careful deliberation of system 2,
chances are that he would have realized that ‘I’m comfortable
with the trauma flap’ was actually not an answer to the question
at hand.

To some extent further experience and expertise may counter-
act negative effects caused by system 1. First, the intuition of sys-
tem 1 may be described as based on the ability of this system to
‘recognize’ and immediately react to patterns that are familiar.
Chances are that this surgeon will recognize a similar situation in
the future as potentially problematic and chose the T-shaped
incision instead. Second, experience may also have attenuated
some of the cognitive load caused in this situation by having to
pay attention to and solving other more pressing surgical prob-
lems. This could have made it easier to engage system 2 in the
issue of how the incision should optimally have been placed.

Finally it can be noted that in this case, even when the skin
incision was retrospectively discussed at a morbidity and mortal-
ity conference, the neurosurgeon choose to stick with the notion
that his choice was the right one (Again because he was
‘comfortable with the trauma flap’). This phenomenon can be
understood as an example of the ‘illusion of validity,’ originally
described by Kahneman and Tversky30 according to which the
surgeon would be expected to be content with an explanation
that an incision representing what would be the typical incision
in a trauma case was also the right one for a case like this.

Case 5

We return to the final year resident who evacuated an intracere-
bral hematoma during a weekend on call. While presenting the
postoperative CT scan that showed a catastrophic rebleed the
resident described the patient as severely coagulopathic as evi-
denced by oozing blood from the skin sutures during the finish

of the first surgery. In preparing for discussing the case with the
resident the head of department found that a camera mounted in
one of the operating lamps had routinely recorded the whole
procedure. The head of department starts the conversation by
showing the part of the recording that depicts the suturing of the
skin. He then confronts the resident:

I remember you describing oozing of blod from the sutures as you
stitched the patient up. Please, tell me. Where did that even
come from?

The resident pauses. Then mumbles:

I must have misremembered.

Memory reconstruction and false memories
What we know about human memory at least seems to suggests
the possibility that the resident may have been right in attribut-
ing his description of the oozing from the sutures to an error of
memory. In scientific psychology memory is often described as a
process defined by the steps of encoding, storage and retrieval of
information.31 Today memory researchers agree that the last of
these stages (retrieval) occurs in the form of a reconstruction of
the memory. This mean that memory is not, as once hypothe-
sized by Penfield,3233 an intact engram of the stream of con-
sciousness which would appear to imply that its core aims are
objectivity and accuracy. Instead a more central function of
memory appears to be to make sense of the past in the form of
meaningful and useful mental representations of it (e.g.34,35). The
quest for meaning and usefulness makes memory prone to major
and minor errors of reconstruction. During some circumstances
and in vulnerable groups, the effects of such memory errors can
be dramatic. So for instance even though most psychiatric
patients in a study answered the question whether they had been
mechanically restrained during a period of hospitalization accur-
ately, the positive predictive value of such reports was only
approximately 58%.36 One of the hottest topic of discussion in
forensic psychology during the latest 3 decades is the accumulat-
ing research evidence demonstrating the capacity of suggestion
for instance of childhood abuse to produce false memories of
events that never occurred (e.g.37,38). There is even evidence to
suggest that such memory errors may have been an important
factor behind false allegations made by children of Satanist
abductions during the early modern European witch
persecutions.39,40

Misattribution of the sources of memories41,42 may be a key
mechanism behind such false memories.

When memories of clinical cases or of performing manual
procedures are reconstructed, source attributions may also be
triggered by cognitive schemas. A schema is a network of associ-
ations describing what is perceived as typical for members of a
certain category43,44 When activated a schema will influence sub-
sequent processing of an event, and will later influence retention
and retrieval of the event details. One illustration of this phe-
nomenon is given in a study by Lindholm et al.45 who first gave
a detailed description of a boy visiting a surgical emergency
department with injuries suggestive of child abuse. A group of
participants who decided that the case should be reported to the
authorities by the surgeon in charge were tested for their mem-
ory, 2 weeks after being confronted with it. At that time they
tended to remember a number of features of the case that are
stereotypically associated with suspected child abuse but that
were actually never presented to them. In a follow up study on
another group of participants these findings were replicated.
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Furthermore, being exposed to the information that the boy had
died from skull fractures 2 days after his first visit to the emer-
gency department had a similar effect on the group that had
decided not to report the case as suspected child abuse. That is,
after having been exposed to information suggesting that child
abuse had actually occurred, this group also added features typ-
ical of child abuse to their memories for the case.

Of course there is no way of knowing whether the resident in
our hypothetic case description did misremember the closure of
the surgery or if other explanations would be more reasonable in
a case like this. However, there should be no doubt that over
reliance on a malleable memory may both cause neurosurgical
complications and make the retrospective evaluation of them
more difficult than necessary. Retrospective analyzes of mistakes
that eventually led to complications will undoubtedly benefit
from detailed reviews of case records and scans even when the
surgeon subjectively feels that he or she remembers them clearly
since even some erroneous memories may be held with great
confidence.46

Debiasing strategies
For thousands of years there have been notable efforts by ambi-
tious individuals to become better persons by overcoming the
limitations of their own psychology, first by understanding it and
then trying to find ways of rising above it. This challenge is com-
plex and effortful. However, neurosurgeons trying to reflect on
their own complications at least have the benefit of being able to
rely to some extent on decades of systematic psychological
research on mechanisms that might bias their clinical reasoning.
A modern term commonly used for strategies to counteract
biases and psychological limitations in decision making this is
‘debiasing’.47 In an excellent review on the issue Croskerry et
al.48 explain the fundamental principles of debiasing like this:

Those who are successful learn the consequences of their actions and
take steps to avoid falling into the same thinking traps. Often this can
be done using forcing strategies or deliberately suppressing impulsivity
in certain situations. We can’t find our car keys at a time when we
are in a hurry, so many of us learn the forcing strategy of always
putting them in a specific place as soon as we arrive home. In some
situations, we can adopt simple, protective forcing rules whenever we
are going to do something irreversible for example, by following the
maxim ‘measure twice, cut once’ (Croskerry et al.48 ii62).

Put in other words, what the motivated neurosurgeon can do
to avoid being biased by psychological mechanisms such as those
described above, when reflecting on his or her own complica-
tions, is first to make a conscious decision to try to consciously
engage in identifying and counteracting possible sources of bias.
Checking ones own reasoning, memory and reflecting on emo-
tional dimensions of the case may be useful at this point. In add-
ition outside help, through perspectives provided by colleagues
and/or corrective habits, flowcharts or checklists may help in
providing points of reference outside of ones own thinking.49

However, the exact methods that might be effective for debiasing
in a particular situation are of course dependent on the individ-
ual, the circumstances but most important the type of bias at
hand.50 In order to counteract a bias caused by misremembering
details of a case, use of objective documentation is obviously effi-
cient. In counteracting biases in reasoning on statistical probabil-
ities the application of appropriate statistical methods and
reasoning rather than intuitive snap decisions may be efficient
and so on. However, in a general sense spending time and effort
to reflect on and identifying possible sources of bias is the most
important first step.

Conclusion

In addition to learning the manual skills and theoretical princi-
ples of our craft, one of the most central and important parts of
the professional development as a neurosurgeon is to achieve a
realistic and nuanced self-understanding including a sense of
ones abilities and limitations as a professional. In neurosurgery
‘knowing ourselves’ may not only have the benefit of helping us
turn into more mature and hopefully amiable persons. In par-
ticular our understanding of our limitations may have a very dir-
ect impact on the health and welfare of our patients. Being able
to understand and recognize psychological principles and phe-
nomena that may at times stand in the way of the development
of such a professional self-understanding is thus important.

In the present review an attempt has been made to illustrate
and discuss how five different common psychological mecha-
nisms that may hinder or bias our ability to reflect on our neuro-
surgical complications and by extension ourselves as
professionals, may appear in the clinical context. These five
mechanisms were subjectively chosen because of their relative
importance and since they largely represent different broad
aspects of psychological functioning. However, it is important to
note that there is a large number of detailed additional concepts
and more specific psychological mechanisms with the potential
to impact clinical decision making in general and ones ability to
reflect on neurosurgical complications in particular that have not
been covered in this review.

The practice of neurosurgery is often a big stakes endeavor.
This means that factors that might significantly influence the
quality of this practice are important and need to be taken ser-
iously. The main point of the present review and case discussion
was to illustrate that there are a number of psychological factors,
that are well known to science that may be ubiquitous sources of
influence on the ability of neurosurgeons to grow by reflection
on their own complications. Exactly how these factors can and
should be efficiently adressed by the individual neurosurgeon
and/or the organisation and team in which the neurosurgeon
works may vary widely. However, being aware of these issues
and when the need becomes apparent, addressing them on an
individual and organizational level remains important to the
quality of our craft.

Disclosure statement

The author has no conflicts of interest to declare.

Funding

The author’s research is financially supported by the County Council of
V€asterbotten and the Sj€oberg Foundation.

ORCID

Rickard L Sj€oberg http://orcid.org/0000-0002-8258-0699

References

1. Sokol DK, Wilson J. What is a surgical complication? World J Surg
2008;32:942–4.

2. Roth C, K€astner S, Salehi M, Kleffmann J, B€oker DK, Deinsberger W.
Comparison of spontaneous intracerebral hemorrhage treatment in
Germany between 1999 and 2009: results of a survey. Stroke 2012;43:
3212–7.

BRITISH JOURNAL OF NEUROSURGERY 327



3. Christakis NA, Asch DA. Biases in how physicians choose to withdraw
life support. Lancet 1993;342:642–6.

4. Sj€oberg RL, Lindholm T. Gender biases in decisions on euthanasia
among Swedish jurors. Nord J Psychiatry 2003;57:469–71.

5. Kelly ML, Sulmasy DP, Weil RJ. Spontaneous intracerebral hemorrhage
and the challenge of surgical decision making: a review. Neurosurg
Focus 2013;34:E1.

6. Miller DT, Ross M. Self-serving biases in the attribution of causality:
fact or fiction? Psychol Bull 1975;82:213–25.

7. Mezulis AH, Abramson LY, Hyde JS, Hankin BL. Is there a universal
positivity bias in attributions? A meta-analytic review of individual,
developmental, and cultural differences in the self-serving attributional
bias. Psychol Bull 2004;130:711–47.

8. Tait RC, Chibnall JT, Luebbert A, Sutter C. Effect of treatment success
and empathy on surgeon attributions for back surgery outcomes. J
Behav Med 2005;28:301–12.

9. Fiske ST, Taylor SE. Social cognition (2nd ed.). New York: McGraw-
Hill; 1991.

10. Malle BF. The actor-observer asymmetry in attribution: A (surprising)
meta-analysis. Psychol Bull 2006;132:895–919.

11. Tversky A, Kahneman D. Judgment under uncertainty: heuristics and
biases. Science 1974;185:1124–31.

12. Redelmeier DA, Shafir E. Medical decision making in situations that
offer multiple alternatives. JAMA 1995;273:302–5.

13. Bunevicius A, Bilskiene D, Macas A, Tamasauskas A. Hemodynamic
response during aneurysm clipping surgery among experienced neuro-
surgeons. Acta Neurochir 2016;158:221–7.

14. Solheim O. Is aneurysm surgery too exciting for our own good? Acta
Neurochir 2016;158:217–9.

15. Srinivasa S, Gurney J, Koea J. Potential Consequences of Patient
Complications for Surgeon Well-being: A Systematic Review. JAMA
Surg 2019;154:451–7.

16. Hetts S, Werne A, Hieshima GB. ‘… and do no harm.”. Am J
Neuroradiol 1995;16:1–5.

17. Serou N, Sahota L, Husband AK, et al. Systematic review of psycho-
logical, emotional and behavioural impacts of surgical incidents on
operating theatre staff. Br J Surg Open 2017;1:106–13.

18. Alexander MD, Van Halbach V, Hetts SW. “And do no harm”: com-
plications in interventional neuroradiology. Handb Clin Neurol 2021;
176:395–9.

19. Sj€oberg RL, Lindblad F. Limited disclosure of child sexual abuse in
children whose experiences were documented by videotape. AJP 2002;
159:312–4.

20. Vos MS, de Haes JCJM. Denial in cancer patients, an explorative
review. Psychooncology 2007;16:12–25.

21. Freud A. The ego and the mechanisms of defence. New York:
International Universities Press; 1946.

22. Lazarus RS. The costs and benefits of denial. In Breznitz S, ed. The
denial of stress, NewYork: International Universities Press; 1983:1–30.

23. K€ubler-Ross E. On death & dying Simon & Schuster/Touchstone; 1969.
New York.

24. Bechara A, Damasio H, Tranel D, Damasio AR. Deciding advanta-
geously before knowing the advantageous strategy. Science 1997;275:
1293–5.

25. LeDoux J. Emotion circuits in the brain. Annu Rev Neurosci 2000;23:
155–84.

26. Moscowitz GB, Skurnik I, Galinsky AD. The history of dual-process
notions and the future of preconscious control. In Chaiken S, and

Trope Y, eds. Dual-process theories in social psychology. New York: The
Guilford Press; 1999:12–36

27. Sj€oberg RL. Free will and neurosurgical resections of the supplemen-
tary motor area: a critical review. Acta Neurochir 2021;163:1229–37.

28. Fargen KM, Friedman WA. The science of medical decision making:
neurosurgery, errors, and personal cognitive strategies for improving
quality of care. World Neurosurg 2014;82:e21–e29.

29. Kahneman D. Thinking, fast and slow. Farrar, Straus and Giroux; New
York. 2011.

30. Kahneman D, Tversky A. On the psychology of prediction. Psychol Rev
1973;80:237–51.

31. Melton AW. Implications of short-term memory for a general theory
of memory. J Verb Learn Verb Behav 1963;2:1–21.

32. Penfield W. The interpretive cortex; the stream of consciousness in the
human brain can be electrically reactivated. Science 1959;129:1719–25.

33. Penfield W. Engrams in the human brain: mechanisms of memory.
Proc R Soc Med 1968;61:831–40.

34. Guenther RK. Human cognition. New York: Prentice-Hall; 1998.
35. Loftus EF, Loftus GR. On the permanence of stored information in the

human brain. Am Psychol 1980;35:409–20.
36. Wallsten T, Kjellin L, Sj€oberg RL. The diagnostic accuracy of questions

about past experiences of being mechanically restrained in a population
of psychiatric patients. Memory 2008;16:548–55.

37. Lindsay DS, Read JD. Psychotherapy and memories of childhood sex-
ual abuse: a cognitive perspective. Appl Cognit Psychol 1994;8:281–338.

38. Sj€oberg RL, Lindholm T. Children’s autobiographical reports about
sexual abuse: a narrative review of the research literature. Nord J Psych
2009;11:1–8.

39. Sj€oberg RL. Child testimonies during an outbreak of witch hysteria:
Sweden 1670-1671. J Child Psychol Psychiatry 1995;36:1039–51.

40. Sj€oberg RL. False allegations of Satanist abuse: case studies from the
witch panic in R€attvik 1670-71. Euro Child Adolesc Psych 1997;6:
219–26.

41. Johnson MK, Raye CL. Reality monitoring. Psychol Rev 1981;88:67–85.
42. Johnson MK, Hashtroudi S, Lindsay DS. Source monitoring. Psychol

Bull 1993;114:3–28.
43. Alba JW, Hasher L. Is memory schematic? Psychological Bulletin 1983;

93:203–31.
44. Bartlett FC. Remembering: a study in experimental and social psych-

ology. Cambridge: Cambridge University Press; 1932.
45. Lindholm T, Sj€oberg RL, Memon A. Misreporting signs of child abuse:

the role of decision-making and outcome information. Scand J Psychol
2014;55:1–9.

46. Sporer SL, Penrod S, Read D, Cutler B. Choosing, confidence, and
accuracy: a meta-analysis of the confidence-accuracy relation in eyewit-
ness identification studies. Psychol Bull 1995;118:315–27.

47. Fischhoff B. Debiasing. In: Kahneman D, Slovic P, and Tversky A, eds.
Judgment under uncertainty: Heuristics and biases. Cambridge,
England: Cambridge University Press; 1982:422–444

48. Croskerry P, Singhal G, Mamede S. Cognitive debiasing 1: origins of
bias and theory of debiasing. BMJ Qual Saf 2013a;22(Suppl 2):ii58–ii64.

49. Croskerry P, Singhal G, Mamede S. Cognitive debiasing 2: impedi-
ments to and strategies for change. BMJ Qual Saf 2013b;22(Suppl 2):
ii65–ii72.

50. Arkes HR. Costs and benefits of judgment errors: implications for
debiasing. Psychol Bull 1991;110:486–98.

328 R. L. SJÖBERG


	Abstract
	Obstacles to the successful analysis of neurosurgical complications
	Case 1
	The actor observer effect and self-serving biases

	Case 2
	Heuristics and biases in interpreting probabilistic events

	Case 3
	The emotional impact - avoidance and denial

	Case 4
	Attention, cognitive load, dual systems theory and the illusion of validity

	Case 5
	Memory reconstruction and false memories
	Debiasing strategies


	Conclusion
	Disclosure statement
	Funding
	Orcid
	References


