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Abstract

Purpose Multidisciplinary team meetings (MDTMs) are an important component of the workload of radiologists. This study
investigated how often subspecialized radiologists change patient management in MDTMs at a tertiary care institution.

Materials and methods Over 2 years, six subspecialty radiologists documented their contributions to MDTMs

at a tertiary care center. Both in-house and external imaging examinations were discussed at the MDTMs. All imaging
examinations (whether primary or second opinion) were interpreted and reported by subspecialty radiologist prior

to the MDTMs. The management change ratio (MC,;;,) of the radiologist was defined as the number of cases in which
the radiologist’s input in the MDTM changed patient management beyond the information that was already provided
by the in-house (primary or second opinion) radiology report, as a proportion of the total number of cases whose
imaging examinations were prepared for demonstration in the MDTM.

Results Sixty-eight MDTMs were included. The time required for preparing and attending all MDTMs (excluding
imaging examinations that had not been reported yet) was 11,000 min, with a median of 172 min (IQR 113-200 min)
per MDTM, and a median of 9 min (IQR 8-13 min) per patient. The radiologists'input changed patient management
in 113 out of 1138 cases, corresponding to an MC,,;, of 84%. The median MC_,;, per MDTM was 6% (IQR 0-17%).
Conclusion Radiologists'time investment in MDTMs is considerable relative to the small proportion of cases in which
they influence patient management in the MDTM. The use of radiologists for MDTMs should therefore be improved.

Clinical relevance statement The use of radiologists for MDTMs (multidisciplinary team meetings) should be

improved, because their time investment in MDTMs is considerable relative to the small proportion of cases in which

they influence patient management in the MDTM.

Key Points

« Multidisciplinary team meetings (MDTMs) are an important component of the workload of radiologists.

- In a tertiary care center in which all imaging examinations have already been interpreted and reported by subspecialized
radiologists before the MDTM takes place, the median time investment of a radiologist for preparing and demonstrating
one MDTM patient is 9 min.

- In this setting, the radiologist changes patient management in only a minority of cases in the MDTM.

*Correspondence:

Omer Kasalak

o.kasalak@umcg.nl

Full list of author information is available at the end of the article

. ©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
@ Sprlnger permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
— original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1007/s00330-024-10680-0&domain=pdf
http://orcid.org/0000-0001-6784-5305

Kasalak et al. European Radiology

Page 2 of 6

Keywords Clinical conference, Interdisciplinary communication, Workload

Introduction

The workload of radiologists has considerably risen
over the past decades (both in terms of volume,
complexity, and shortened turnaround times) and
is expected to keep on increasing for the foreseeable
future [1, 2]. Work overload may lead to burnout in
radiologists and has been reported to be associated
with diagnostic errors [3—-8]. Therefore, it is desirable
to maintain an adequate balance between workload
and radiologist staffing.

Considering the increasing workload and the strive
to deliver value-based healthcare (i.e., improving
patient-relevant outcomes without increasing costs
[9]), radiologists may have to reassess which of their
activities truly contribute to patient management and
outcomes, and which ones are less likely to do so.
Radiologists take on multiple tasks in clinical practice
[10], including participation in multidisciplinary team
meetings (MDTMs).

The number of MDTMs has increased considerably
over the past few years, and they contribute significantly
to the overall workload [11-13]. MDTMs are generally
regarded as beneficial to patient care [12—-14]. However,
there is a lack of studies that have actually investigated to
what extent the participation of radiologists in MDTMs
benefits patients. It remains unknown how often the
participation of subspecialized radiologists in MDTMs
changes patient management, particularly in hospitals
in which all imaging studies are already routinely inter-
preted and reported by subspecialized radiologists before
the MDTM takes place. This knowledge may be helpful in
improving the efficiency of MDTMs from the perspective
of the radiologist.

The purpose of this study was therefore to investigate
how often subspecialized radiologists change patient
management in MDTMs at a tertiary care institution.

Materials and methods

Study design

This study was approved by the institutional review
board. The requirement for informed consent was
waived, as no individual patient data were used. Six radi-
ologists (one chest radiologist (O.K.), two abdominal
radiologists (M.Z., D.Y.), two neuroradiologists (J.V. and
R.W.K.), and one musculoskeletal radiologist (T.C.K.))
recorded their time investment and contribution to

MDTMs in which they participated at a tertiary care
center between November 2021 and October 2023.

MDTMs

Patients whose imaging examinations have to be demon-
strated by a radiologist in an MDTM in our hospital are
put on a digital list by their treating physician. This digi-
tal list is available to the radiologist at least 1 day prior
to the MDTM. It occasionally contains specific questions
that may be of concern to the radiologist (e.g., “Is this
pulmonary nodule suspicious for malignancy or not?”),
but this is not standardized. The radiologist is (implicitly)
supposed to demonstrate the relevant imaging exami-
nations, to engage in clinical reasoning and decision-
making when appropriate, and to answer any questions
from clinicians during the MDTM. All radiologists in our
hospital have one or more subspecialties and participate
in MDTMs that match their subspecialty. Both in-house
and external imaging examinations were discussed at the
MDTMs. All imaging examinations (whether primary or
second opinion) were interpreted and reported by a sub-
specialty radiologist prior to the MDTMs.

Radiologists’ time investment, contribution, and influence
on patient management

For each MDTM, the radiologist recorded the total
number of cases whose imaging examinations were pre-
pared for demonstration, the time needed to prepare
the MDTM (excluding interruptions (such as phone
calls) and excluding reporting time for imaging exami-
nations that had not been reported yet by an in-house
subspecialty radiologist), the time spent on attending
the MDTM, the number of questions that were asked to
the radiologist in the MDTM, and the number of cases
in which the radiologist’s input in the MDTM changed
patient management. A case was considered to have
management change if either additional imaging, biopsy,
treatment, or follow-up plans were changed because of
the input of the radiologist in the MDTM, beyond the
information that was already provided by the in-house
(primary or second opinion) radiology report. Examples
of management changes are performing follow-up CT
after 3 months instead of performing CT-guided biopsy
of a lung lesion, refraining from pancreaticoduodenec-
tomy because of the detection of metastases, performing
an additional MRI to assess the cervical spinal cord in a
patient with metastatic disease in the cervical spine, and
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ultrasound-guided biopsy instead of short-term follow-
up MRI of a soft tissue lesion to exclude malignancy. No
differentiation was made between “major” and “minor”
management changes.

Data analysis

Results were descriptively analyzed. The management
change ratio (MC,,;,) of the radiologist was defined as
the number of cases in which the radiologist’s input in
the MDTM changed patient management as a propor-
tion of the total number of cases whose imaging exami-
nations were prepared for demonstration in the MDTM
(i.e., percentage of studies where management was
changed following primary or second opinion reading
by a subspecialty radiologist). An MC,,,;, of 0% indicates
that the radiologist did not change patient management
in any case, whereas an MC_,;, of 100% indicates that the
radiologist changed patient management in every case in
the MDTM. A Kruskal-Wallis test with post hoc Cono-
ver test was performed to assess for any differences in
MC,,40s among the different types of MDTMs (provided
the sample size was>5). p-values <0.05 were considered
statistically significant. Statistical analysis was done using
MedCalc version 17.2 Software (MedCalc).

Results

MDTMs

The six radiologists recorded their time investment and
contribution to a total of 68 MDTMs, namely 19 bone
and soft tissue, 14 thoracic oncology, 10 head and neck
oncology, 9 hepatobiliary, 4 gastrointestinal oncology,
3 gynecologic oncology, 3 thyroid, 3 urologic oncol-
ogy, 2 adult neuro-oncology, and 1 neurodegenerative
MDTM(s). A total of 1138 cases were prepared by the
radiologists for these 68 MDTMs, with a median of 17
patients per MDTM (interquartile range [IQR] 13-21
patients). The imaging examinations of 112 (9.8%) of
these 1138 cases were ultimately not discussed in the
MDTMs.

Radiologists’ time investment, contribution, and influence
on patient management

The total time required for preparing and attending all 68
MDTMs was 11,000 min, with a median of 172 min (IQR
113-200 min) per MDTM, and a median of 9 min (IQR

Table 1 Time spent on preparing and attending the MDTMs

Page 3 of 6

8-13 min) per patient (Table 1). Overall, the preparation
time for an MDTM was 1.4 times longer than the dura-
tion of the MDTM itself (6492 min vs. 4608 min, for all
68 MDTMs). A total of 191 questions were asked to the
radiologists in the 68 MDTMs, with a median of 2 ques-
tions per MDTM (IQR 1-4 questions), and a median of
0.14 questions per patient (IQR 0.06—0.25 questions). The
radiologists’ input changed patient management in 113
out of 1138 cases, corresponding to an MC_,;, of 8.4%.
The median MC,;, per MDTM was 6% (IQR 0-17%).
The MC,,,, varied widely, both within the same type of
MDTM and between different MDTMs (Table 2). The
MC, o for head and neck oncology (median of 22.5%)
and hepatobiliary (median of 14%) MDTMs were signifi-
cantly higher (p <0.05) than those for bone and soft tis-
sue (median of 5%) and thoracic oncology (median of 0%)
MDTMs (p <0.05).

Discussion

The results of this study show that the participation of
radiologists in MDTMs is time-consuming, given the
fact that the median time required to prepare and attend
an MDTM was 172 min (for a median of 17 patients per
MDTM). Interestingly, preparing an MDTM generally
took 1.4 times longer than the duration of the MDTM

Table2 MC_,, for the different MDTMs. An MC,,;, of
0% indicates that the radiologist did not change patient
management in any case, whereas an MC,,;, of 100% indicates
that the radiologist changed patient management in all cases in
the MDTM

MDTM No MC,ati0
Median Range
Bone and soft tissue 19 5% 0-19%
Thoracic oncology 14 0% 0-18%
Head and neck oncology 10 22.5% 11-30%
Hepatobiliary 9 14% 0-33%
Gastrointestinal oncology 4 5% 0-35%
Gynecologic oncology 3 0% 0-14%
Thyroid 3 27% 0-29%
Urologic oncology 3 0% -
Adult neuro-oncology 2 0.5% 0-1%
1

Neurodegenerative 20% -

Preparation time (minutes)

MDTM time (minutes) Total time (minutes)

All 68 MDTMs together 6492
Per MDTM (median with IQR) 94 (61-126)
Per patient (median with IQR) 5(4-7)

4608 11,000
65 (43-90) 171 (113-200)
4(3-5) 9(8-13)
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itself. Overall, the input of radiologists in MDTM:s
changed patient management in only a small minor-
ity (8.4%) of all cases compared to the information that
was already available in the in-house (primary or second
opinion) radiology report. If influencing patient man-
agement is regarded as the most important metric, the
efficiency of MDTMs can be considered low from the
perspective of the radiologist. Interestingly, the MC,_,;;.s
varied widely, both within the same type of MDTM and
between different MDTMs, with significantly higher
overall MC_;,, for some MDTMs. This may reflect
observer variation between the different subspecialty
radiologists (e.g., due to differences in accuracy and the
use of different diagnostic thresholds, which may be
influenced by several factors such as previous training
and experience, and time pressures), and differences in
the quality of the in-house radiology reports. The latter
may also have been affected by the quality of the imaging
requests of the referring physicians, but that topic was
beyond the scope of the present study.

It should be noted that the participation of a radiologist
in an MDTM may have more potential benefits than influ-
encing patient management. A radiologist can be useful by
merely demonstrating the medical images in the MDTM
setting, and occasionally answering clinicians’ questions.
Rereview of medical imaging for an MDTM may serve as a
method of quality control (with opportunities for effective
peer review, oral or written feedback to primary and sec-
ondary reporters, and clinical audit), provide reassurance
(for which there is no management change) as to appropri-
ate management particularly when the primary reporters
were not members of the MDTM (considered to be a valua-
ble part of clinical auditing and identifying good practices),
provide educational opportunities (e.g., the radiologist may
receive pathology feedback to medical imaging interpre-
tations, and radiologists may educate clinical colleagues
about the use of medical imaging), increase contact with
clinical colleagues, improve the “visibility of the radiolo-
gist, and inform the radiologists about new protocols and
research developments. Although there are MDTM guide-
lines for radiologists [15], definite and quantifiable objec-
tives for radiologists to achieve by participation in MDTMs
have not yet been established by professional societies or
guidelines. It also remains unclear whether it is efficient to
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achieve certain objectives by means of participation in an
MDTM compared to other approaches. For example, it can
be argued that it is far more efficient for the radiologist to
obtain pathology feedback by looking up pathology reports
in the electronic patient files than spending a median of
9 min per patient to be informed about the pathological
diagnosis in an MDTM. MDTMs have no predefined learn-
ing objectives either, and it can be contended that other
dedicated educational methods may be more efficient.
Cost-effective improvement of patient outcomes may be
regarded as the goal of an MDTM. However, to the best of
our knowledge, there are no randomized controlled trials
that have proven that the participation of radiologists in
MDTMs improves patient outcomes.

On a personal note, the authors believe that participation
of radiologists in MDTMs can absolutely be beneficial to
patient care. However, radiologists face increasing work-
load demands [1, 2], and burnout is prevalent in the spe-
cialty, with self-reported burnout in approximately one out
of three radiologists in recent survey studies [16, 17]. The
participation of radiologists in MDTM:s should therefore be
optimized. For example, treating physicians may select only
those cases for preparation by the radiologist in which the
in-house radiology report is deemed incomplete or not suf-
ficiently clear to make patient management decisions, and
formulate specific questions beforehand to be answered
by the radiologist in the MDTM. This may increase the
value and efficiency of the radiologists’ MDTM partici-
pation. This will also increase the meaningfulness of the
work for radiologists and potentially decrease burnout.
It will also improve “positive visibility of the radiologist”
because the radiologist’s input in the MDTM will become
more clinically important, rather than just acting as a col-
league demonstrating medical images. In previous work by
Balasubramanian et al [18], several other potential ways to
improve the efficiency of MDTMs were proposed (Table 3).
Patients may also be put on the MDTM list of patients to be
discussed with the radiologist for other reasons (e.g., qual-
ity control, education). However, we believe there should
first be consensus about the exact objectives that have to be
achieved by radiologists at MDTMs in relation to the grow-
ing number of other tasks that they must also fulfill (e.g.,
diagnostic image interpretation and interventional pro-
cedures), and which should be prioritized or not to keep

Table 3 Several potential ways to improve the efficiency of MDTMs, as described by Balasubramanian et al [18]

Only discuss complex cases in the MDTM
Handle standard cases through established protocols outside of the MDTM

A pre-MDTM could identify cases that could be managed via treatment algorithms/pathways without being discussed in the MDTM and remove cases

where all the relevant information or investigations are incomplete

Improved integration of information technology (including artificial intelligence) in the MDTM workflow

Image interpretation and reporting by subspecialty radiologists using standard templates
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health care delivery efficient and sustainable. Our results
also provide an estimate of the time a radiologist requires
per patient that is put on an MDTM list (median of 9 min
per patient), which may be used by healthcare policymak-
ers and for reimbursement purposes.

Previous works have already shown that MDTMs
require significant time investments from radiologists
[11-13]. Numerous previous studies have shown that
reinterpretation of imaging examinations by subspe-
cialty radiologists may benefit diagnostic accuracy and
may impact patient management compared to original
interpretations by general radiologists [19-24]. How-
ever, in our hospital, the referring physician receives
all in-house second opinion reports before the MDTM
takes place. So far, there has been a lack of studies that
have quantified the yield of the radiologist’s participa-
tion in an MDTM after this second opinion reading has
already been done.

The present study had some limitations. First, it only eval-
uated the radiologist’s influence on patient management in
MDTMs. Future work is required to quantify other poten-
tial benefits of MDTM participation (such as educational
opportunities and “visibility of the radiologist”) in relation
to the time invested. In addition, a randomized controlled
trial should be performed to determine the effect of the par-
ticipation of radiologists in MDTMs on patient outcome.
Second, it remains unclear if the changes in patient man-
agement that were caused by the radiologists’ input in the
MDTMs were justified. Third, the determination of patient
management changes may have been subject to some
degree of subjectivity. Fourth, the results of this study apply
to a tertiary care center in which subspecialty radiologists
participate in MDTMs. It remains unclear if the results also
apply to MDTMs done in other types of hospitals or by gen-
eral radiologists. Fifth, several other types of MDTMs (such
as pediatric, breast, cardiac, and interventional radiology)
were not included in this study. Sixth, the MC,,;;, metric we
introduced has not been previously described or validated.
Seventh, this work should not be regarded as a clinical audit,
but more as a service evaluation.

In conclusion, radiologists’ time investment in MDTMs
is considerable relative to the small proportion of cases in
which they influence patient management in the MDTM.
The use of radiologists for MDTMs should therefore be
improved. Future studies on this topic should also con-
sider other factors such as uniformity of care according
to evidence-based practice, validate the MC_,, metric,
and focus on patient outcome measures.

ratio

Abbreviations
IQR Interquartile range
MDTM  Multidisciplinary team meeting
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