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Abstract
Background Clinical decision-making involves a complex
interaction between patients and caregivers. The medical
knowledge and values of caregivers are essential for treat-
ment recommendations. This study was undertaken to eval-
uate treatment recommendations by a group of Scandinavian
neurosurgeons before and after an expert lecture on glioblas-
toma surgery.
Method An interactive voting system was used to record
responses to four questions regarding glioblastoma manage-
ment before and after a 25-min lecture on the benefit of
radical glioblastoma surgery.
Results The majority of the audience aimed at radical surgery
combined with radiotherapy before (76 %) and after (88 %)
the lecture. The proportion who recommended immediate
postoperative follow-up by MRI increased from 34 % to
75 %. Fourteen percent (before) and 45 % (after) recommend-
ed renewed surgery to remove small residuals in patients,
while 52 % (before) and 60 % (after) would have wanted to
be re-operated if they themselves had been patients.
Conclusion The views on optimum management differed
widely in a relatively homogeneous group of neurosurgeons.
The lecture had a major impact on decision-making. A large
proportion of the attendees recommended different manage-
ment strategies for themselves and for their patients. The
findings indicated the need to analyze the evaluation of
medical knowledge, discuss the ethics of decision-making
and encourage second opinions for serious neurosurgical
decisions.
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Introduction

Clinical decision-making involves a complex interaction of
caregivers and patients. The caregiver needs to explain the
diagnosis and treatment alternatives and is often expected to
recommend “the best treatment.” The final decision is made
by the patient, but the patient is utterly dependent on how
caregivers perceive available medical knowledge and inter-
pret the specific situation of each patient [1].

The caregivers have medical knowledge that comprises
part of the prevailing medical paradigm but is individual
since each caregiver has a personal set of experiences and a
personal way of seeking and interpreting medical informa-
tion. The individual medical knowledge is probably of es-
sential importance for decision-making, and its inter-
individual variation can be expected to lead to a big differ-
ence in treatment recommendations from different caregivers
[2]. Lectures at conferences are a common means of contin-
uous education. Improved technologies allow interactive
sessions. The audience can respond to questions, with im-
mediate recording of detailed responses. We expected that a
lecture with medical contents that had some degree of nov-
elty for a Scandinavian neurosurgical audience could influ-
ence attitudes toward glioma surgery.

We assessed whether attitudes toward decision-making
were influenced by medical information delivered by an
expert at a lecture. We specifically studied whether med-
ical information would be valued differently when applied
to an anonymous patient or to the caregivers themselves
and whether the information given at the lecture could
change the audience’s attitudes and thereby therapeutic
traditions.
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Methods

At the 59th annual Scandinavian Neurosurgical Meeting in
Stockholm in 2008, an interactive wireless system for voting
and responding was used to record replies to a set of ques-
tions before and after a lecture on the benefit of radical
treatment of glioblastoma multiforme. The same questions
(Figs. 1, 2, 3 and 4) were asked before and after the lecture.
The 25-min lecture on the prognosis of glioblastoma with
radical surgical treatment was given by Prof. Manfred
Westphal, an international expert on glioblastoma treatment.
The talk delivered recent data that allowed comparison of
survival in relation to surgical radicality [3]. The audience
comprised Scandinavian neurosurgeons: 50 at the vote be-
fore the lecture and 53 at the vote after. Three attendees
arrived during the lecture; nobody left.

The results were discussed informally with the attendees
after the session.

Results

In each vote, 93–97 % of all attendees participated. The
questions and votes are shown in Figs. 1, 2, 3 and 4.

Before the lecture already a majority (76 %) of the audi-
ence aimed at radical surgery with radiotherapy. Thirty-four
percent of the audience recommended postoperative MRI,
while 28 % considered postoperative imaging unnecessary.
Fourteen percent of the audience recommended renewed
surgery for the patients to remove any small residuals detect-
ed on postoperative imaging, while 52 %would have wanted
to be re-operated if they had been operated on for GBM and
found to have a small residual on postoperative imaging.

Following the lecture, responses changed dramatically.
The majority of the audience aiming at radical surgery in-
creased to 88 %. Seventy-five percent of the audience rec-
ommended postoperative MRI, while 13 % considered post-
operative imaging unnecessary. Forty-five percent of the
audience recommended renewed surgery for patients to re-
move any small residuals detected on postoperative imaging,
and 60 % would have wanted to be re-operated if they had
been operated on for GBM and found to have a small
residual on postoperative imaging.

During the informal discussion, the attendees expressed
surprise at how much their attitudes had changed during the
lecture. Regarding specific questions, the reasons not to
obtain imaging or to obtain imaging with CT rather than
MRI were described as “futility,” “medical priorities” and
“lack of resources.” The reasons not to suggest the same

Fig. 1 Do you try to carry out radical removal with radiotherapy for
malignant glioma?

Fig. 2 Do you obtain postoperative imaging immediately after surgery
for a malignant glioma?
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treatments for patients as for themselves were: “there is no
evidence of benefit;” “we lack resources to go back for every
patient;” “the potential benefit is only marginal and does not
make a big difference for the patients.”

Discussion

We found that a lecture on the benefit of radical surgery for
glioblastoma dramatically increased the number of neurosur-
geons who expressed a positive attitude toward radical sur-
gery, resection evaluation by postoperative MRI and aggres-
sive surgical management. In spite of a large difference in
attitudes to radiology and renewed operation before and
after, consensus was not reached. The strong impact was
surprising considering that the data were largely available
in published literature and had also been widely discussed at
several international meetings. We can only speculate about
why the impact was so strong. It is possible that new data,
although accessible, fail to affect the neurosurgical commu-
nity fully unless presented in a specific context, such as a
lecture by a renowned expert. The latter may transfer trust
and make the audience confident that the data presented are
relevant and reliable. The finding indicates that a conference
format with invited experts can be a highly effective means
of postgraduate education and that the personal interaction
with a lecturer may have an additional pedagogic value.
Although the majority of the audience expressed a favorable
attitude toward radical surgery with radiotherapy for glio-
blastomas, only a small fraction expressed willingness to
carry out aggressive radiological postoperative follow-up
and readiness to increase the radicality by immediate
reoperation.

The findings cannot be generalized to any combination of
experts, topics or audiences. The compilation of a scientific
program requires knowledge and evaluation of these factors.
The results vary and can be more or less successful. Our
findings are only proof of the concept that a lecture can under
certain circumstances be a highly effective means of chang-
ing attitudes and provide relevant information on factors that
affect medical decision-making. We emphasize, however,
that a reported change in attitudes does not necessarily lead
to a change in behavior. Peer pressure and the influence of
irrational factors may have affected how the audience report-
ed their attitudes. In order to corroborate the findings, this
study could be repeated with an extended protocol including
analysis of scanning practices and surgical indications “be-
fore and after.”

The audience was asked to make very serious therapeutic
decisions that would have an impact on the expected length
of survival. The audience comprised an all-Scandinavian
group of neurosurgeons, reflecting similar neurosurgical
training and a relatively homogeneous set of values in the

Fig. 4 You are in the unfortunate position of having had surgery for a
glioma. Postoperative MRI reveals a small (1–2 cc) surgically accessi-
ble tumor. Would you want it to be removed immediately or would you
prefer to wait and see?

Fig. 3 Postoperative MRI after surgery for malignant glioma reveals
small residual contrast enhancement suggesting a tumor (1–2 cc).
Should you go back in and remove the residual, which is surgically
accessible?

Acta Neurochir (2013) 155:1425–1429 1427



Scandinavian countries [4]. The group can be considered to
comprise competent decision-makers. Still, the group di-
verged significantly from any consensus regarding the rec-
ommended radiological and surgical measures. The individ-
ual therapeutic differences reflect differences in values and
differences in evaluation of medical knowledge. Different
opinions regarding individual treatment are probable, also
regarding other cases. Our finding identifies a need to assess
the quality and value contents of recommendations from
consensus conferences on individual patient care. It is also
obvious that individual patients may benefit from the oppor-
tunity to consult more than one specialist before deciding
upon treatment.

It was surprising that the audience did not recommend the
same treatment for their patients that they would have chosen
for themselves. Before the lecture, 14 % recommended a
second operation to increase the radicality for their patients,
while 52 % stated that they would want to have additional
surgery if they were the patient in question. Again, we can
only speculate as to why a large fraction of the neurosur-
geons recommended different treatment for themselves than
for their patients. A decision to go back in for a second
surgery can only be justified if reoperation can be expected
to give benefit: extended survival without increasing the risk.
The condition for the question was that the added surgical
risk was neglible. The critical issue is thus whether extended
survival could be expected. It is commonly stated that addi-
tional measures can only extend survival marginally
(reviewed in [3]). Another common argument is that we lack
reliable data to judge the survival benefit [5]. Both argu-
ments contain an element of evaluation. A “marginal bene-
fit” may be evaluated differently by the person who will be
affected by the benefit and by outsiders who provide or pay
for the “marginal benefit.” Again, the evaluation of which
data are sufficiently reliable to influence surgical treatment is
subjective. Both logical empiricists (reviewed in [6]) and
members of the EBMmovement [7–10] have tried to provide
tools to judge scientific quality. They have attempted to
construct systems to evaluate science independently of the
scientific content; the attempts have been futile. The evalu-
ation of which data are relevant at a given time requires
expertise in the field [1, 11, 12].

The surprising finding was, however, that so many poten-
tial caregivers evaluated scientific data or value of extended
life differently for their patients than for themselves. “Lack
of evidence” was cited as a cause not to perform surgery in
patients. These participants viewed the “scientific facts” as
individual pieces of information that needed experimental
verification, a perspective that is sometimes expressed in
evidence-based medicine [13–15]. This view is in strong
disagreement with two more common views in philosophy:
first, the paradigm concept, which holds that our scientific
fields comprise a multitude of overlapping and interlocking

observations, beliefs and practices that provide a unified idea
of accepted truth. This “truth” is a function of the
interdependence of the elements of the paradigm and is not
established by experimental verification of each observation.
Originally, Thomas Kuhn described how science works and
how scientific facts, theories, observations and beliefs form a
paradigm [16]. The second view was actually presented
earlier, originally by Karl Popper [17]. Science comprises
theories, not individual observations or experimental facts.
The theories are tested experimentally, and the theory must
be changed if thoroughly falsified by experimental observa-
tions. In our case, it could be argued that our paradigm and
theories suggested radical surgery if at all possible. The fact
that nobody has experimentally verified whether renewed
surgery under these circumstances is beneficial is not rele-
vant. The lack of experimental “verification” is not sufficient
to disregard what we already accept as part of the neurosur-
gical paradigm, and “lack of evidence” is not an epistemo-
logically acceptable reason [18] to withhold surgery or ra-
diological examinations. It is neither rational nor intellectu-
ally honest to use a set of medical “knowledge” for decisions
that affect oneself and a different set of “medical evidence”
that applies to patients.

Regardless of how knowledge, evidence and values affect
treatment recommendations, one would, for ethical reasons,
expect doctors to recommend the same treatment for their
patients and themselves. The idea of treating oneself and
others equally is fundamental in Kantian ethics, agrees with
Aristotelian ethics and is found in most religious codes of
ethics (reviewed in [19]). Modern versions of contract theory
require a “veil of ignorance”: moral choices should be made
without the knowledge of whether you yourself or someone
else will be affected by the choice. The exception is utilitar-
ian ethics, which require empirical inquiry into the conse-
quences of the actions before choosing the best action. Still,
it is difficult to believe that instances of treating others
differently than one would, prima facie, lead to better con-
sequences than equality of treatment. Finally, it would be
difficult to defend the fairness of utilizing more resources for
one’s own benefit than for the patient's. The findings remind
us how easy it is to neglect our primary duties to our patients.
Our medical interventions affect the lives of patients
profoundly.

When interpreting findings, we must remember that our
observations reflected a relatively small investigational
group, and we cannot know whether the findings of a
reported change in attitude translated into practice. Still,
we provide a serious reminder that we need to make
earnest therapeutic evaluations concerning what benefits
our patients; also, what benefits patients should not be
different from what benefits ourselves. We should also
encourage patients to seek second opinions since our
own evaluation of the therapeutic optimum may differ
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from that of others because of different values and differ-
ent evaluations of knowledge.
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