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ABSTRACT

Background  Clinical practice guidelines recommend a multidisciplinary approach to cancer care that brings 
together all relevant disciplines to discuss optimal disease management. However, the literature is characterized by 
heterogeneous definitions and few reviews about the processes and outcomes of multidisciplinary care. The objective 
of this scoping review was to identify and classify the definitions and characteristics of multidisciplinary care, as 
well as outcomes and interventions for patients with breast cancer.

Methods  A systematic search for quantitative and qualitative studies about multidisciplinary care for patients 
with breast cancer was conducted for January 2001 to December 2017 in the following electronic databases: medline, 
embase, PsycInfo, and cinahl. Two reviewers independently applied our eligibility criteria at level 1 (title/abstract) 
and level 2 (full-text) screening. Data were extracted and synthesized descriptively.

Results  The search yielded 9537 unique results, of which 191 were included in the final analysis. Two main types of 
multidisciplinary care were identified: conferences and clinics. Most studies focused on outcomes of multidisciplinary 
care that could be variously grouped at the patient, provider, and system levels. Research into processes tended to 
focus on processes that facilitate implementation: teamworking, meeting logistics, infrastructure, quality audit, 
and barriers and facilitators.

Summary  Approaches to multidisciplinary care using conferences and clinics are well described. However, studies 
vary by design, clinical context, patient population, and study outcome. The heterogeneity of the literature, including 
the patient populations studied, warrants further specification of multidisciplinary care practice and systematic 
reviews of the processes or contexts that make the implementation and operation of multidisciplinary care effective.

Key Words  Breast neoplasms, breast cancer, multidisciplinary management, teamwork, interdisciplinary teams, 
tumour boards, conferencing, clinics
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BACKGROUND

Modern breast cancer management has become increas-
ingly complex and specialized; the clinical treatment 
for breast cancer patients is a multimodal pathway that 
requires input from diverse health care practitioners1. 
A multidisciplinary approach to cancer care that brings 
together all relevant disciplines to discuss optimal care is 

intuitively attractive and is promoted in many cancer care 
guidelines and policies2,3.

Fundamentally, multidisciplinary care involves the 
collaborative efforts of a wide variety of health care practi-
tioners in the personalized treatment of cancer patients4,5. 
Many countries have formally established multidisci-
plinary care as a fundamental practice in breast cancer 
management and have used multidisciplinary care as a 
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benchmark for accreditation and funding6–8. However, the 
effect of multidisciplinary care on patient care, survival, 
and satisfaction is unclear9. Because of heterogeneous 
definitions and research methods, the overall effectiveness 
of multidisciplinary care and the elements that contribute 
to its effectiveness cannot be firmly established10. Addi-
tionally, the literature is characterized by heterogeneous 
patient populations and measures of effectiveness that 
further hamper meaningful understanding of multidisci-
plinary care practices and outcomes.

In the present study, we aimed to take stock of the 
diverse literature about multidisciplinary care, to review 
what has been studied and how it has been studied, and 
to use a scoping review method to identify areas for future 
research. A scoping review is a form of knowledge synthesis  
that aims to clarify key concepts, evidence, and gaps for 
exploratory research questions11. The scoping review 
method was chosen because it allows for rapid mapping of 
concepts in an area of research by incorporating a range 
of study designs.

These questions guided the review:

■■ What in the literature characterizes current multi
disciplinary care interventions for patients with 
breast cancer?

■■ What are the types of multidisciplinary care, settings, 
patient populations, and team compositions?

■■ What are the processes for conducting and auditing 
multidisciplinary care?

■■ Which outcomes of multidisciplinary care are explored 
in the studies?

METHODS

Study Design
This scoping review used the framework proposed by 
Arksey and O’Malley12. Rather than focus on a specific 
research question and one or more study designs (as in a 
systematic review), a scoping review focuses on identify-
ing all relevant literature regardless of study design. For 
that reason, the process is not linear, but iterative, and it 
requires reflexive engagement to ensure comprehensive 
coverage of the literature.

Literature Search Strategies
A systematic search for January 2001 to December 2017 was 
conducted in these electronic databases: medline, embase, 
PsycInfo, and cinahl. A search strategy was devised for the 
medline database and later converted by an information 
specialist (Bridget Morant) for each subsequent database. 
Searches included these terms and synonyms: clinical 
conference, tumour board, multidisciplinary, interdisci-
plinary, interprofessional, and collaborative (supplemen-
tal Table 1). Searches included all types of study designs, 
with restriction to articles in English. The search strategy 
was broad, given that the study aim was to characterize 
multidisciplinary care in the broadest sense.

Study Selection
Study selection was an iterative process of screening 
abstracts and revising the inclusion and exclusion 

criteria. In level  1A screening, two reviewers (JS, MR) 
guided by preliminary inclusion and exclusion criteria 
(supplemental Table 2) independently screened abstracts. 
After the initial screening, the inclusion and exclusion 
criteria were revised to generate the final screening cri-
teria. Empirical studies and clinical audits evaluating the 
implementation of multidisciplinary care were included. 
Because of the sheer volume of studies, the inclusion 
criteria were revised to limit results to studies of patients 
with breast cancer. Many studies included mixed patient 
populations, and because we aimed to take stock of the 
existing research, we included all studies of patients with 
breast cancer regardless of disease stage. That set of cri-
teria was used to guide level 1B abstract screening and, 
subsequently, level 2 full-text screening. Disagreement 
between the reviewers was resolved by discussion until 
consensus was reached, or by arbitration involving a third 
reviewer, if needed.

Data Abstraction and Synthesis
Information about the study aim, intervention name and 
description, study population, methods, and outcomes 
were collected using a data extraction table. Data were ex-
tracted by one author and subsequently cross-checked by 

TABLE I  Characteristics of the included studies

Characteristic Value

(n) (%)

Country

United States 55 28.8

United Kingdom 43 22.5

Australia 25 13.1

Canada 11 5.8

Hong Kong 5 2.6

Netherlands 4 2.1

Belgium 3 1.6

Other 45 23.6

Study design

Survey 30 16

Interview 9 5

Prospective

Before and after 25 13

Cohort 18 9

Retrospective

Before and after 22 12

Cohort 33 17

Clinical audit 8 4

Cross-sectional 6 3

Randomized controlled trial 5 3

Descriptive

Prospective 19 10

Retrospective 16 8
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another. The table was reviewed, and descriptive themes 
related to the study characteristics, inputs, processes, and 
outcomes were generated in an iterative process. Findings 
were summarized using a descriptive approach. Given 
the goals of our scoping review, quality appraisal was 
not conducted12.

RESULTS

The literature search yielded 9357 articles, which were 
screened at level 1 (title and abstract). Of those 9357 articles, 
500 were screened at level 2 (full text). The 191 articles that 
remained after the level 2 screening were included in the 
scoping review (Figure  1). Studies were reviewed based 
on their characteristics and their multidisciplinary care 
inputs, processes, and outcomes (Figure 2).

Study Characteristics
Table i presents the characteristics of the studies, including 
country of origin and methods. Most studies were con-
ducted in the United States (n = 55, 28.8%), followed by the 
United Kingdom (n = 43, 22.5%), Australia (n = 25, 13.1%), 
and Canada (n = 11, 5.8%).

Study methods were heterogeneous and included 22 
retrospective before-and-after studies, 33 retrospective 
cohort studies, 25 prospective before-and-after studies, 18 
prospective cohort studies, 30 surveys, and 8 clinical audits. 
The remaining publications were interview, cross-sectional,  

prospective descriptive, retrospective descriptive, and 
randomized controlled studies.

Inputs

Types of Multidisciplinary Care
Two broad models of multidisciplinary care interventions 
were investigated in the studies: multidisciplinary cancer 
conferences (mccs) and multidisciplinary clinics. The main 
difference between the models is that clinics occur during 
care provision and mccs do not.

The mcc is also known as a multidisciplinary team 
meeting, multidisciplinary case management meeting, or 
tumour board. In our sample, 141 articles (74%) described 
mccs as a team of health care practitioners, including sur-
geons, radiologists, pathologists, medical oncologists, radia-
tion oncologists, and breast care nurses, who meet physically 
or virtually to evaluate and plan patient care at any stage of 
the diagnostic and treatment process. Two articles described 
molecular mccs, in which the teams comprised clinical 
geneticists, basic science researchers, bioinformatics spe-
cialists, and pathologists in molecular genetics, in addition 
to the typical tumour board membership13,14.

The multidisciplinary clinic is also known as a multi-
disciplinary team, rounds, a one-stop clinic, and a multidis-
ciplinary committee. Of the 191 articles, 51 (27%) described 
clinics or teams as meetings of health care practitioners 
who work together on site to provide streamlined and 

FIGURE 1  PRISMA diagram. MRI = magnetic resonance imaging; MDC = multidisciplinary clinic; MCC = multidisciplinary cancer conference; 
SR = systematic review; MA = meta-analysis; PDF = portable document format.
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coordinated patient care at an institution. The focus is on 
providing patients with a comprehensive multidisciplinary 
evaluation and consensus recommendations during a 
single visit. Of the fifty-one publications, five described 
specialized clinics serving a subset of cancer patients with 
multifaceted needs, such as adolescents and young adults 
with cancer15 and patients with secondary bone metasta-
sis16,17 or treatment-related cardiotoxicity18,19.

Multidisciplinary Care Settings
Studies varied in practice location, with most being 
undertaken in urban settings (n  = 117, 61%), followed 
by rural (n = 13, 7%), mixed (n = 20, 10%), and unknown 
settings or setting not applicable (n = 41, 21%). The most 
common practice types were academic (n  = 90, 47%) 
and community (n = 28, 15%), with the rest being mixed  
(n = 22, 12%) or unknown (n = 51, 27%).

Patient Population
In general, the patient population represented in our data-
set was heterogeneous. Of the 191 articles, 76% (n = 146) 
focused exclusively on patients with breast cancer rather 
than on mixed patient populations. Of the studies that fo-
cused exclusively on patients with breast cancer, more than 
half did not specify a patient subpopulation on the disease 
continuum from early to late stage. Prevalence and access 
to multidisciplinary care in patients with breast cancer 
was reported in seven articles20–26. Of those seven studies, 
six described patient and institutional factors influencing 
the use of multidisciplinary care21–26 such as race, age, 
geographic variation21, and tumour factors26.

Team Composition
Composition of the multidisciplinary team was reported 
in 119 studies (62%). Frequently cited members included 
breast surgeons, radiologists, pathologists, medical oncol-
ogists, radiation oncologists, and breast care nurses. Team 
members less frequently cited included reconstructive sur-
geons, nurse navigators, physiotherapists, psychologists, 
genetic counsellors, social workers, pharmacists, clinical 
trial coordinators, and trainees.

Processes
Our review identified multidisciplinary care processes 
including teamworking, meeting logistics (attendance, 
meeting duration, meeting frequency, timing of meetings, 
meeting topics, case presentation), infrastructure (ven-
ue and equipment, clinical decision-support decisions, 
and prognostic tools), quality audit, and barriers to and 

facilitators of multidisciplinary care implementation. No 
studies compared processes for the two models of mul-
tidisciplinary care. Table ii summarizes those findings.

Outcome Types
Identified outcomes of multidisciplinary care are grouped 
into 3 broad levels: patient, provider, and system. No 
studies compared outcomes for the two models of multi-
disciplinary care.

Patient Level
Clinical Outcomes:  Thirty-two articles examined the 
association between multidisciplinary care for breast 
cancer and clinical outcomes. Nine examined mccs9,81–88, 
twenty-two examined multidisciplinary clinics18,19,89–108, 
and one did not specify care type109. Twenty-two articles re-
ported on patient survival18,81,82,84,86–89,91,93–100,102,104–106,109; 
five, on recurrence85,87,96,104,107; five, on complication 
rates19,90,92,102,103; and four, on patient anxiety9,83,101,108.

Patient Satisfaction :  Twelve a rt icles (f ive about 
mccs9,29,41,83,110 and seven about multidisciplinary clin-
ics17,80,111–115) evaluated patient satisfaction with multiple 
aspects of their multidisciplinary care. Most were program 
evaluations or audits that lacked comparison or control 
interventions. According to one study, measures of patient 
satisfaction included quality of care; comfort level with the 
care plan; and perception of experience, continuity of care, 
and discrepancy between desired information and actual 
information received83.

Provider Level
Provider Satisfaction:  Ten articles assessed the effect 
of multidisciplinary care on the well-being and satisfac-
tion of clinicians. Six examined mccs30,31,43,69,70,116, three 
examined multidisciplinary clinics111,113,117, and one did 
not specify care type27. Results from one study suggested 
that multidisciplinary care leads to better provider sat-
isfaction with treatment recommendations, improved 
efficiency and coordination between staff, and improved 
staff mental health27.

Clinical Decision-Making:  Forty-three studies (forty-one 
about mccs31,40,43,44,50,51,53–64,71,87,118–138 and two about 
clinics139,140) found that multidisciplinary care resulted 
in changes in diagnosis or treatment suggestions. A major 
limitation of those studies was a lack of follow-up infor-
mation to determine whether the multidisciplinary care 
recommendations were implemented and were effective.

FIGURE 2  Input, process, and output model of multidisciplinary care. MCC = multidisciplinary cancer conference.
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TABLE II  Processes for conducting and auditing multidisciplinary care

Process Studies (n) Study findings

Teamworking 2 Seven elements identified27:
■■ Participation
■■ Clarity of and commitment to team objectives
■■ Emphasis on quality
■■ Support for innovation
■■ Reflexivity
■■ Innovation
■■ Leadership

U.K. national survey showed that multidisciplinary team members from different tumour types are in significant 
agreement about what constitutes effective teamworking28.

Meeting logistics 122 Attendance
■■ Eight studies catalogued attendance rate at MCCs14,29–35. Of those studies, four examined the attendance 

rate of various members of the multidisciplinary team in MCCs14,30,32,34.

Meeting duration
■■ Four studies reported duration of meetings and reasons for lengthier case discussions in some patient cases. 

Average duration of discussion per patient ranged from 2 to 8 minutes36–39.

Meeting frequency
■■ Two studies reported the frequency of MCC meetings, with weekly meetings being the most common30. 

Variations in frequency were identified in different practice settings, including public compared with private 
and metropolitan compared with rural32.

Timing of meetings
■■ One hundred four studies reported timing of meetings, of which seventy-three reported occurrence before 

treatment (after diagnosis, before surgery, before chemotherapy, before radiation therapy); nineteen, after 
treatment; and twelve, mixed.

Meeting topics
■■ Two studies recorded topics of discussion during MCCs36. Pathology results and psychosocial issues were 

the most and least frequently discussed topics30.

Case presentation
■■ Two studies reported on case selection for MCCs, with contrasting conclusions. One reviewed all patient 

cases35, and another discussed a group of patients with select demographic traits40.

Infrastructure 35 Venue and equipment
■■ Two studies reported the necessary venue and equipment for MCCs28 and variations in use of technology 

for viewing electronic records and radiologic and pathologic findings41.

Clinical decision support systems and prognostic toolsa

■■ Twenty-six studies investigated whether the use of such tools at the MCC led to changes in treatment and 
management decisions or guideline adherence (Table III).

Teleconference
■■ Also known as telemedicine or a virtual tumour board. Seven articles described virtual teleconferences 

between sites (mostly between academic and rural satellite sites) to discuss cases, share expertise, and 
support clinical care31,33,69–73.

Quality audit 4 Two tools have been developed for the purpose of quality audit and evaluation of multidisciplinary care:
■■ The Community Cancer Centers Program self-assessment tool from the U.S. National Cancer Institute74

■■ MTB-MODe (Multidisciplinary Tumor Board Metric for the Observation of Decision-Making) specifically 
assess the quality of MCCs36,75,76

Barriers and facilitators 19 Seven studies reported barriers to multidisciplinary care implementation:
■■ Lack of time and resources37,41,48,77

■■ Staff resistance to change41,77

■■ Covering large geographic areas78

Twelve studies reported facilitators of multidisciplinary care implementation:
■■ Funding77,79

■■ Team coordinators78

■■ Adequate infrastructure28,33,63,70

■■ Buy-in from team members48,76

■■ Local champions, such as clinician leaders and breast care nurses36,41,76,79,80

MCC = multidisciplinary cancer conference.
a	� Clinical decision support systems, including prognostic tools, can be used during MCCs to reduce variation and to standardize clinical 

decision-making processes. Such systems match patient characteristics to a computerized clinical knowledge base that presents clinical 
care recommendations42.
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System Level
Time to Intervention:  Nineteen studies (nine about 
mccs13,14,26,128,129,141–144, nine about clinics15,23,24,89,92,106,114,145,146, 
and one that did not specify the care type20) examined the  
effect of multidisciplinary care on the efficiency of the cancer 
care pathway, particularly time to diagnosis or treatment, 
or both. However, most were retrospective cohort studies 
or clinical audits that reported the time to intervention at 
one point in time, without a control group for comparison. 
Of the nine studies that reported before-and-after findings, 
only one found that the mcc led to a longer waiting time to bi-
opsy141. The rest found that mccs128,142–144 or clinics23,24,92,146 
led to a shorter time to diagnosis or treatment.

Enrolment in Clinical Trials:  Six studies (four about 
mccs75,147–149 and two about clinics145,150) reported on the 
relationship between multidisciplinary care and access to 
and enrolment in clinical trials, yielding conflicting results.

Guideline Adherence and Implementation:  Eighteen 
studies (thirteen about mccs13,46,68,134,135,142,151–157 and five 
about clinics93,145,158–160) examined whether multidisci-
plinary care resulted in better adherence to evidence-based 
clinical guidelines and in the implementation of consensus 
recommendations. One clinical audit investigated the 
factors influencing adherence to recommendations152. 
Twenty-six studies investigated whether the use of clinical 
decision-support systems and prognostic tools at mccs led 
to changes in treatment and management decisions or 
guideline adherence (Table iii).

DISCUSSION

There is growing emphasis on the application of multi-
disciplinary approaches to breast cancer care. However, 
because of heterogeneous definitions and contexts, the 
effectiveness of multidisciplinary care and the processes 
that contribute to its effectiveness cannot be firmly de-
termined. Our scoping review identified literature about 
multidisciplinary breast cancer care that was variable 
in terms of study characteristics and multidisciplinary 
inputs, processes, and outcomes. Furthermore, few stud-
ies linked specific multidisciplinary care processes with 
patient outcomes.

Across the literature, two models of multidisciplinary 
care were described: mccs and multidisciplinary clinics. 
Despite adequate establishment, no systematic data com-
pared processes and outcomes for the two models. Addi-
tionally, little research has examined multidisciplinary 
care in rural compared with urban, and private compared 
with public settings. However, there was an indication 
that rural and private sites were less likely to have formal 
processes in place for multidisciplinary care32.

Studies examining multidisciplinary care processes 
generally focused on teamworking, meeting logistics, in-
frastructure, quality audit, and barriers and facilitators. 
Although sufficient evidence has been generated about 
the benefit of technology supports such as teleconference 
and clinical decision-support systems for the function-
ing of multidisciplinary care31,63,72,73, research into other 
processes and their effects on outcomes are still in the 

preliminary stages. For example, of the two studies that 
examined teamworking, only the leadership element was 
examined, and findings were conflicting27,36. Similarly, 
although studies have reported dimensions of mcc logistics, 
none have empirically evaluated the effects on outcomes. 
Tools have been developed to assess the quality of mul-
tidisciplinary care processes74,161. Future studies might 
consider integrating those tools into assessments of the 
effects of multidisciplinary care on outcomes.

There is ample evidence about the barriers to multi-
disciplinary care practice, but more research into interven-
tions to overcome those barriers is needed. For example, 
a reported lack of clinician time to attend mccs could be 
ameliorated by an intervention targeting the way in which 
cases are selected and presented. Guidelines from the 
American College of Surgeons8 recommend that a mini-
mum of 15% of the annual caseload be presented at mccs 
held at a frequency of at least once each quarter. Despite 
those and other guidelines recommending implementa-
tion of institution-specific patient selection criteria for 
case presentations6, most programs lack a local protocol. 
Instead, variation in the patients that are brought forward 
for discussion is evident. Although most programs present 
only complex cases, some present all new patients, thereby 
prolonging the meeting duration32. Future studies should 
examine whether and how patient selection affects multi
disciplinary care processes such as meeting duration, 
because understanding that aspect could potentially ad-
dress meeting duration as a barrier to multidisciplinary 
care implementation and improved patient-centred care.

Outcomes of multidisciplinary care were variably 
measured at patient, practitioner, and systems levels and 
included clinical outcomes, patient and provider satis-
faction, time to intervention, enrolment in clinical trials, 
guideline adherence, and clinical decision-making. Patient 
survival was the most widely studied outcome. However, 
most studies were retrospective in design and limited in 
their ability to attribute change in outcomes to multidis-
ciplinary processes. Prospective studies are needed to 
reliably assess patient-, practitioner-, and system-level 
benefits. Additionally, examination of other important 
outcomes such as continuity or coordination of care is 
warranted, as is study about the cost-effectiveness of  
multidisciplinary care.

Limitations
In line with the guidelines for scoping reviews, the quality 
of the included studies was not assessed. Furthermore, 
the evolving landscape and context in which the research 
studies occurred were not considered. It might be that 
evaluations of multidisciplinary care interventions are 
confounded by concurrent changes in clinical care such 
as increased subspecialization in the medical and nursing 
professions84 and improvements in diagnostic staging 
and medical treatments. Critical appraisal through a 
systematic review of the literature with those issues in 
mind is warranted.

In addition, our scoping review was limited to English- 
language studies, and it might be that additional multi- 
disciplinary care inputs, processes, and outcomes relevant 
to non-English-speaking countries were missed.
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Finally, although our review allowed for comprehensive 
coverage and mapping of all studies relevant to multidisci-
plinary care in breast cancer, the studies themselves made 
it difficult to define and capture the various facets of care 
catering to the varied patient populations studied. Along the 
breast cancer care continuum, a patient’s multidisciplinary 
care needs vary: from access to treatment and support before 
and during early curative treatment, to practical and end-of-
life supports in advanced disease. More research is needed to 
better understand multidisciplinary care for various patient 
populations across the disease spectrum.

Despite its limitations, the present review conducted 
a comprehensive search and rapid mapping of all En-
glish-language peer-reviewed studies of multidisciplinary 

care in breast cancer. No secondary review study to date 
has attempted this breadth of coverage, encompassing all 
types of multidisciplinary care characteristics, processes, 
and outcomes.

CONCLUSIONS AND FUTURE DIRECTIONS

Research into multidisciplinary breast cancer care varies 
by design, clinical context, and study outcomes. Although 
there is evidence connecting improvements in clinical 
outcomes to the implementation of multidisciplinary 
care, research into specific multidisciplinary care char-
acteristics, inputs, or processes that contribute to those 
outcomes is lacking.

TABLE III  Studies examining adjunct tools for the support of multidisciplinary cancer conferences (MCCs)

Reference Tool name Description

Epstein et al., 2006;  
Nowak et al., 2009; and  
Bishop et al., 201143–45

Adjuvant Online Web-based program that supports adjuvant decision-making at a multidisciplinary 
tumour board

Seroussi et al., 2013;  
Bouaud et al., 201546,47

OncoDoc2 Knowledge-based clinical decision support system embedding CancerEST clinical 
practice guidelines that provides patient-specific guideline-based care plans

Patkar et al., 2012;  
Patkar et al., 201048,49

MATE Advanced computerized clinical decision support system that captures patient data, 
suggests evidence-based treatment recommendations, and identifies eligible  

candidates for clinical trials

Lin et al., 2016;  
Somashekhar et al., 2017; 
Ramarajan et al., 201750–52

Artificial  
intelligence

Machine learning to structure experiential knowledge relevant for decision-making 
and to predict treatment decisions that experts are likely to recommend—for example, 

Experience Engine, IBM Watson for Oncology

Down et al., 201453 PREDICT Web-based breast cancer prognostication and treatment benefit tool that can  
aid decision-making for adjuvant chemotherapy and trastuzumab in HER2-positive 

early-stage breast cancer

Yeo et al., 201554 IHC4+C score Prognostic tool that estimates the residual risk of distant recurrence at 10 years  
in postmenopausal women with estrogen receptor–positive breast cancer  

who have received 5 years of endocrine therapy

Ozmen et al., 2016;  
Cheung et al., 2014;  
McVeigh et al., 2014;  
De Boer et al., 2013;  
De Boer et al., 2011;  
Pestalozzi et al., 2017;  
Keay et al., 2016;  
Loncaster et al., 201755–62

Oncotype DX Clinically validated 21-gene genomic assay that can quantify the risk of  
breast cancer recurrence in patients with estrogen receptor–positive,  

HER2-negative, and lymph node–negative tumours

Exner et al., 2014;  
Cusumano et al., 201463,64

MammaPrint A 70-gene tumour expression profile initially established as a predictor of  
disease outcome in premenopausal breast cancer; can be used to more  

accurately select breast cancer patients who can forgo adjuvant  
chemotherapy without compromising outcome

Armeanu-Ebinger et al., 201665 CeGaT Molecular report of somatic tumour panel

Devitt et al., 201566 Geriatric  
screening tool

Patients 70 years of age or older with a new cancer diagnosis completed  
geriatric assessment that was incorporated into MCC treatment planning

Stanicki et al., 201567 Virtual oncological 
networks template

Prototype of a continuous, cross-institutional health care management platform  
that offers information technology services to all professionals to support  

collaborative treatment processes and individualized care

Farrugia et al., 201568 Documentation  
template

Standardized tumour board documentation template that provides accurate  
and efficient documentation of evidence-based practice

HER2 = human epidermal growth factor receptor 2.
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Fu r t her resea rch into t he cha nges in cl in ica l 
management that result from multidisciplinary care 
is needed. For example, patchy multidisciplinary care 
attendance is documented as one barrier to practice. 
Does professional attendance ultimately affect changes 
in clinical management and patient outcomes? Do in-
terventions focused on team communication improve 
collaboration and decision-making processes in the 
multidisciplinary care setting? Once identified, inter-
ventions to support practice and inclusion of critical 
elements of multidisciplinary care could be implement-
ed. For example, policies for remunerating staff time or 
providing protected time to attend multidisciplinary 
care might improve attendance and willingness with 
respect to interdisciplinary work.

Research into the comparative effectiveness of various 
multidisciplinary care models is also needed. For example, 
are self- and other-reported outcomes better for patients 
who have been treated in multidisciplinary clinics than 
for patients who have been discussed at mccs? Further 
attention to the interaction between context and multi-
disciplinary care is also needed. Better understanding of 
the models of practice operating in various settings might 
support implementation efforts and provide insights into 
the “goodness of fit” between the multidisciplinary care 
model and the practice setting.

Numerous studies have examined and shown positive 
effects of multidisciplinary care on patient-, practice-, and 
system-level outcomes. However, further research is need-
ed concerning the critical elements of multidisciplinary 
care and how such an intensive care practice could be 
streamlined to target not only improved patient outcomes 
but also healthy system functioning.

ACKNOWLEDGMENTS
We extend thanks to Bridget Morant, information specialist, for 
assisting with the literature search. We also thank Tari Little and 
Christopher Pauley for their assistance with retrieving full-text 
articles and abstracts, and Anne Sorvari and Corinne Daly for ad-
ministrative and logistic support and coordination of the project.

This study was funded by the Canadian Institutes of 
Health Research and the Canadian Breast Cancer Foundation 
(no. 139590). The funding sources had no role in the design or 
conduct of the study; the collection, management, analysis, or 
interpretation of the data; or the preparation, review, or approval 
of the manuscript.

CONFLICT OF INTEREST DISCLOSURES
We have read and understood Current Oncology’s policy on dis-
closing conflicts of interest, and we declare that we have none.

AUTHOR AFFILIATIONS
*Li Ka Shing Knowledge Institute, St. Michael’s Hospital, †Insti-
tute of Health Policy, Management and Evaluation, University of 
Toronto, ‡Department of Surgery, St. Michael’s Hospital, §Institute 
for Clinical Evaluative Sciences, and ||Division of General Surgery, 
Department of Surgery, University of Toronto, Toronto, ON.

REFERENCES
	 1.	 Hulvat MC, Hansen NM, Jeruss JS. Multidisciplinary care for 

patients with breast cancer. Surg Clin N Am 2009;89:133–76.
	 2.	 Houssami N, Sainsbury R. Breast cancer: multidisciplinary 

care and clinical outcomes. Eur J Cancer 2006;42:2480–91.

	 3.	 Australia, Parliament, House of Representatives, Standing 
Committee on Community Affairs. Report on the Manage-
ment and Treatment of Breast Cancer in Australia. Canberra, 
Australia: Australian Government Publishing Service; 1995.

	 4.	 Zorbas H, Barraclough B, Rainbird K, Luxford K, Redman S. 
Multidisciplinary care for women with early breast cancer 
in the Australian context: what does it mean? Med J Aust 
2003;179:528–31.

	 5.	 United Kingdom, Department of Health. The NHS Cancer 
Plan: A Plan for Investment. A Plan for Reform. London, U.K.: 
Department of Health; 2000.

	 6.	 Australia, National Breast Cancer Centre. Multidisciplinary 
Meetings for Cancer Care: A Guide for Health Service Pro-
viders. Camperdown, Australia: National Breast Cancer 
Centre; 2005.

	 7.	 United Kingdom, National Cancer Peer Review, National 
Cancer Action Team. Manual for Cancer Services Breast Cancer 
Measures. London, U.K.: National Health Service; 2013.

	 8.	 American College of Surgeons (acs), Commission on Cancer. 
Cancer Program Standards 2012: Ensuring Patient-Centered 
Care. Chicago, IL: acs; 2012.

	 9.	 Jiwa M, Longman G, Sriram D, Sherriff J, Briffa K, Musiello 
T. Cancer care coordinator: promoting multidisciplinary 
care—a pilot study in Australian general practice. Collegian 
2013;20:67–73.

	10.	 Taylor C, Munro AJ, Glynne-Jones R, et al. Multidisci-
plinary team working in cancer: what is the evidence? BMJ 
2010;340:c951.

	11.	 Colquhoun HL, Levac D, O’Brien KK, et al. Scoping reviews: 
time for clarity in definition, methods, and reporting. J Clin 
Epidemiol 2014;67:1291–4.

	12.	 Arksey H, O’Malley L. Scoping studies: towards a method-
ological framework. Int J Soc Res Methodol 2005;8:19–32.

	13.	 Parker BA, Schwaederle M, Scur MD, et al. Breast cancer 
experience of the molecular tumor board at the University 
of California, San Diego Moores Cancer Center. J Oncol Pract 
2015;11:442–9.

	14.	 Schwaederle M, Parker BA, Schwab RB, et al. Molecular tumor 
board: the University of California San Diego Moores Cancer 
Center experience. Oncologist 2014;19:631–6.

	15.	 Xu Y, Stavrides-Eid M, Baig A, et al. Quantifying treatment 
delays in adolescents and young adults with cancer at McGill 
University. Curr Oncol 2015;22:e470–7.

	16.	 Chow S, McDonald R, Yee A, et al. A multidisciplinary bone 
metastases clinic at Sunnybrook Odette Cancer Centre: 
a review of the experience from 2009–2014. J Pain Manag 
2015;8:117–21.

	17.	 Ibrahim T, Flamini E, Fabbri L, et al. Multidisciplinary 
approach to the treatment of bone metastases: osteo- 
oncology center, a new organizational model. Tumori 
2009;95:291–7.

	18.	 Johnson CB, Turek M, Law A, et al. Initial five years experience 
of the Ottawa Hospital Cardio-Oncology Clinic: patient char-
acteristics & clinical outcomes [abstract 281]. Can J Cardiol 
2013;29(suppl):S199.

	19.	 Dent S, Hopkins S, Graham N, et al. The experience of a 
multidisciplinary clinic in the management of early-stage 
breast cancer patients receiving trastuzumab therapy: an 
observational study. Cardiol Res Pract 2012;2012:135819.

	20.	 Veerbeek L, van der Geest L, Wouters M, et al. Enhancing the 
quality of care for patients with breast cancer: seven years of 
experience with a Dutch auditing system. Eur J Surg Oncol 
2011;37:714–18.

	21.	 Churilla TM, Egleston BL, Murphy CT, et al. Patterns of 
multidisciplinary care in the management of nonmetastatic 
invasive breast cancer in the United States Medicare patient 
[abstract P1-07-25]. Cancer Res 2016;76:. [Available online 



MULTIDISCIPLINARY CARE OF PATIENTS WITH BREAST CANCER, Shao et al.

e393Current Oncology, Vol. 26, No. 3, June 2019 © 2019 Multimed Inc.

at: https://www.researchgate.net/publication/303395912_​
Abstract_P1-07-25_Patterns_of_multidisciplinary_care_
in_the_management_of_nonmetastatic_invasive_breast_​
cancer_in_the_United_States_Medicare_patient; cited 
6 May 2019]

	22.	 Debnath D, Cook L, Karat I, Daoud R, Laidlaw I. Activity 
analysis and outcomes of a breast multidisciplinary meeting: 
a 4-year perspective in a district general hospital [abstract 
P87]. Eur J Surg Oncol 2012;38:442.

	23.	 Amin M, Basu M, Patterson SG, et al. Time interval as a 
quality measure: what is our baseline prior to nurse navi-
gator implementation? [abstract 208]. J Clin Oncol 2016;29:. 
[Available online at: https://ascopubs.org/doi/abs/10.1200/
jco.2011.29.27_suppl.208; cited 6 May 2019]

	24.	 Adilman R, Simmons CE, Eslami M, Illmann C, Warburton 
R, McKevitt E. Preoperative triage and multidisciplinary 
consultation for patients with breast cancer: a pilot study 
between surgery and medical oncology [abstract 208]. J Clin 
Oncol 2016;34:. [Available online at: https://ascopubs.org/
doi/abs/10.1200/jco.2016.34.7_suppl.208; cited 6 May 2019]

	25.	 Shell TL, Feliberti E, Britt R, et al. Breast reconstruction in the 
insured and underinsured population: a single institution 
approach [abstract P149]. Ann Surg Oncol 2012;19:S92.

	26.	 Elvy A, Bright-Thomas R. Audit of the investigation and 
management of loco-regional breast cancer recurrences 
in a UK district general hospital [abstract PO44]. Breast 
2013;22(suppl 3):S34–5.

	27.	 Haward R, Amir Z, Borrill C, et al. Breast cancer teams: 
the impact of constitution, new cancer workload, and 
methods of operation on their effectiveness. Br J Cancer 
2003;89:15–22.

	28.	 Lamb BW, Sevdalis N, Taylor C, Vincent C, Green JSA. Mul-
tidisciplinary team working across different tumour types: 
analysis of a national survey. Ann Oncol 2012;23:1293–300.

	29.	 Ansmann L, Kowalski C, Pfaff H, Wuerstlein R, Wirtz MA, 
Ernstmann N. Patient participation in multidisciplinary 
tumor conferences. Breast 2014;23:865–9.

	30.	 Harrison JD, Choy ET, Spillane A, Butow P, Young JM, Ev-
ans A. Australian breast cancer specialists’ involvement 
in multidisciplinary treatment planning meetings. Breast 
2008;17:335–40.

	31.	 McAuliffe PF, Hadzikadic Gusic L, McGuire KP, et al. Tele-
conferencing for breast cancer multidisciplinary conference 
[abstract P274]. Ann Surg Oncol 2013;1:S121–2.

	32.	 Marsh CJ, Boult M, Wang JX, Maddern GJ, Roder DM, Kollias 
J. National Breast Cancer Audit: the use of multidisciplinary 
care teams by breast surgeons in Australia and New Zealand. 
Med J Aust 2008;188:385–8.

	33.	 Campbell J, Reinbrecht S, Broadbent H, Wichmann M, 
Doherty T. Developing a multidisciplinary cancer team in 
rural South Australia [abstract 268]. Asia Pac J Clin Oncol 
2009;5:.

	34.	 Das IP, Mallin K, Gay EG, et al. Expectations of discipline rep-
resentation on multidisciplinary treatment planning (mtp) 
teams [abstract 195]. J Clin Oncol 2013;31:. Available online 
at: https://ascopubs.org/doi/abs/10.1200/jco.2013.31.31_​
suppl.195; cited 6 May 2019]

	35.	 Scher K, Tisnado DM, Rose DE, et al. Physician and practice 
characteristics influencing tumor board attendance: results 
from the provider survey of the Los Angeles Women’s Health 
Study. J Oncol Pract 2011;7:103–10.

	36.	 Gandamihardja T, McInerney S, Soukup T, Sevdalis N. Im-
proving team working within a breast mdt: an observational 
approach [abstract 14]. Eur J Surg Oncol 2014;40:604.

	37.	 Bridges J, Hughes J, Farrington N, Richardson A. Cancer 
treatment decision-making processes for older patients with 
complex needs: a qualitative study. BMJ Open 2015;5:e009674.

	38.	 Ruiz-Casado A, Ortega MJ, Soria A, Cebolla H. Clinical audit of 
multidisciplinary care at a medium-sized hospital in Spain. 
World J Surg Oncol 2014;12:53.

	39.	 Arora S, Sarkar S, Soukup T, et al. A systematic evaluation of 
the performance of multi-disciplinary team meetings: how 
does colorectal surgery compare to the top cancer killers? 
[abstract P051]. Colorectal Dis 2014;16:3.

	40.	 Ciobotariu N, Fioretta G, Rapiti E, et al. Multi-disciplinary 
pre-therapeutic consultation significantly improves man-
agement of breast cancer patients [abstract 6151]. Cancer Res 
2009;69:. [Available online at: http://cancerres.aacrjournals.
org/content/69/2_Supplement/6151; cited 6 May 2019]

	41.	 King M, Jones L, McCarthy O, et al. Development and pilot 
evaluation of a complex intervention to improve experi-
enced continuity of care in patients with cancer. Br J Cancer 
2009;100:274–80.

	42.	 Berlin A, Sorani M, Sim I. A taxonomic description of computer- 
based clinical decision support systems. J Biomed Inform 
2006;39:656–67.

	43.	 Epstein RJ, Leung TW, Mak J, Cheung PS. Utility of a Web-
based breast cancer predictive algorithm for adjuvant 
chemotherapeutic decision making in a multidisciplinary 
oncology center. Cancer Invest 2006;24:367–73.

	44.	 Nowak VA, Ravichandran D, Austin A, Ah-See M. Adjuvant 
therapy decisions in breast cancer: comparison of a multi 
disciplinary team’s decisions with the recommendations of 
Web-based computer programme “Adjuvant Online” [ab-
stract 2117]. Cancer Res 2009;69:. [Available online at: http://
cancerres.aacrjournals.org/content/69/2_Supplement/2117; 
cited 6 May 2019]

	45.	 Bishop T, Austin A, Rivett L, Ravichandran D. A prospective 
study of the selective use of Adjuvant! Online in a breast 
cancer multi disciplinary team (mdt) meetings [abstract 
P95]. Eur J Surg Oncol 2011;37:1007.

	46.	 Seroussi B, Laouenan C, Gligorov J, Uzan S, Mentre F, Bouaud 
J. Which breast cancer decisions remain non-compliant with 
guidelines despite the use of computerised decision support? 
Br J Cancer 2013;109:1147–56.

	47.	 Bouaud J, Spano JP, Lefranc JP, et al. Physicians’ attitudes 
towards the advice of a guideline-based decision support sys-
tem: a case study with OncoDoc2 in the management of breast 
cancer patients. Stud Health Technol Inform 2015;216:264–9.

	48.	 Patkar V, Acosta D, Davidson T, Jones A, Fox J, Keshtgar M. 
Using computerised decision support to improve compliance 
of cancer multidisciplinary meetings with evidence-based 
guidance. BMJ Open 2012;2:pii:e000439.

	49.	 Patkar V, Acosta D, Fox J, Jones A, Davidson T, Keshtgar M. 
A novel support tool for breast multidisciplinary meetings: 
an advanced evidence based computer decision support 
technology [abstract 518]. Eur J Cancer 2010;8:211.

	50.	 Lin FP, Pokorny A, Teng C, Dear R, Epstein RJ. Computational 
prediction of multidisciplinary team decision-making for 
adjuvant breast cancer drug therapies: a machine learning 
approach. BMC Cancer 2016;16:929.

	51.	 Somashekhar SP, Kumarc R, Rauthan A, Arun KR, Patil P, 
Ramya YE. Double blinded validation study to assess per-
formance of IBM artificial intelligence platform, Watson for 
Oncology in comparison with Manipal multidisciplinary 
tumour board—first study of 638 breast cancer cases [ab-
stract S6-07]. Cancer Res 2017;77:. [Available online at: http://
cancerres.aacrjournals.org/content/77/4_Supplement/S6-
07; cited 6 May 2019]

	52.	 Ramarajan N, Gupta S, Perry P, et al. Building an experience 
engine to make cancer treatment decisions using machine 
learning [abstract P1-14-01]. Cancer Res 2017;77:. [Available 
online at: http://cancerres.aacrjournals.org/content/77/4_
Supplement/P1-14-01; cited 6 May 2019]

https://www.researchgate.net/publication/303395912_Abstract_P1-07-25_Patterns_of_multidisciplinary_care_in_the_management_of_nonmetastatic_invasive_breast_cancer_in_the_United_States_Medicare_patient
https://www.researchgate.net/publication/303395912_Abstract_P1-07-25_Patterns_of_multidisciplinary_care_in_the_management_of_nonmetastatic_invasive_breast_cancer_in_the_United_States_Medicare_patient
https://www.researchgate.net/publication/303395912_Abstract_P1-07-25_Patterns_of_multidisciplinary_care_in_the_management_of_nonmetastatic_invasive_breast_cancer_in_the_United_States_Medicare_patient
https://www.researchgate.net/publication/303395912_Abstract_P1-07-25_Patterns_of_multidisciplinary_care_in_the_management_of_nonmetastatic_invasive_breast_cancer_in_the_United_States_Medicare_patient
https://ascopubs.org/doi/abs/10.1200/jco.2011.29.27_suppl.208
https://ascopubs.org/doi/abs/10.1200/jco.2011.29.27_suppl.208
https://ascopubs.org/doi/abs/10.1200/jco.2016.34.7_suppl.208
https://ascopubs.org/doi/abs/10.1200/jco.2016.34.7_suppl.208
https://ascopubs.org/doi/abs/10.1200/jco.2013.31.31_suppl.195
https://ascopubs.org/doi/abs/10.1200/jco.2013.31.31_suppl.195
http://cancerres.aacrjournals.org/content/69/2_Supplement/6151
http://cancerres.aacrjournals.org/content/69/2_Supplement/6151
http://cancerres.aacrjournals.org/content/69/2_Supplement/2117
http://cancerres.aacrjournals.org/content/69/2_Supplement/2117
http://cancerres.aacrjournals.org/content/77/4_Supplement/S6-07
http://cancerres.aacrjournals.org/content/77/4_Supplement/S6-07
http://cancerres.aacrjournals.org/content/77/4_Supplement/S6-07
http://cancerres.aacrjournals.org/content/77/4_Supplement/P1-14-01
http://cancerres.aacrjournals.org/content/77/4_Supplement/P1-14-01


MULTIDISCIPLINARY CARE OF PATIENTS WITH BREAST CANCER, Shao et al.

e394 Current Oncology, Vol. 26, No. 3, June 2019 © 2019 Multimed Inc.

	53.	 Down SK, Lucas O, Benson JR, Wishart GC. Effect of predict  
on chemotherapy/trastuzumab recommendations in 
her2-positive patients with early-stage breast cancer. Oncol 
Lett 2014;8:2757–61.

	54.	 Yeo B, Zabaglo L, Hills M, Dodson A, Smith I, Dowsett M. 
Clinical utility of the ihc4+C score in oestrogen receptor–
positive early breast cancer: a prospective decision impact 
study. Br J Surg 2015;113:390–5.

	55.	 Ozmen V, Atasoy A, Gokmen E, et al. Impact of Oncotype dx 
Recurrence Score on treatment decisions: results of a pro-
spective multicenter study in Turkey. Cureus 2016;8:e522.

	56.	 Cheung PS, Tong AC, Leung RC, Kwan WH, Yau TC. Initial 
experience with the Oncotype dx assay in decision-making  
for adjuvant therapy of early oestrogen receptor–positive  
breast cancer in Hong Kong. Hong Kong Med J 2014;20: 
401–6.

	57.	 McVeigh TP, Hughes LM, Miller N, et al. The impact of Onco-
type dx testing on breast cancer management and chemo-
therapy prescribing patterns in a tertiary referral centre. Eur 
J Cancer 2014;50:2763–70.

	58.	 de Boer RH, Baker C, Speakman D, Chao CY, Yoshizawa C, 
Mann GB. The impact of a genomic assay (Oncotype dx) on 
adjuvant treatment recommendations in early breast cancer. 
Med J Aust 2013;199:205–8.

	59.	 de Boer RH, Baker C, Speakman D, Mann B. Australian de-
cision impact study: the impact of Oncotype dx Recurrence 
Score (rs) on adjuvant treatment decisions in hormone 
receptor positive (hr+), node negative (N0) and node posi-
tive (N+) early stage breast cancer (esbc) in the multidisci-
plinary clinic (mdc) [abstract P4-09-18]. Cancer Res 2011;71:. 
[Available online at: http://cancerres.aacrjournals.org/
content/71/24_Supplement/P4-09-18; cited 6 May 2019]

	60.	 Pestalozzi BC, Tausch C, Dedes KJ, et al. on behalf of the 
Swiss Group for Clinical Cancer Research (sakk). Adjuvant 
treatment recommendations for patients with er-positive/
her2-negative early breast cancer by Swiss tumor boards 
using the 21-gene Recurrence Score (sakk 26/10). BMC Cancer 
2017;17:265.

	61.	 Keay J, Abbas A, Kokan J, Roshanlall C. Audit on use of Onco-
type dx (odx) to guide multidisciplinary team (mdt) regard-
ing chemotherapy in early breast cancer [abstract 0933]. Int 
J Surg 2016;36:S53.

	62.	 Loncaster J, Armstrong A, Howell S, et al. Impact of Onco-
type  dx breast Recurrence Score testing on adjuvant che-
motherapy use in early breast cancer: real world experience 
in Greater Manchester, UK. Eur J Surg Oncol 2017;43:931–7. 
[Erratum in: Eur J Surg Oncol 2018;44:194]

	63.	 Exner R, Bago-Horvath Z, Bartsch R, et al. The multigene 
signature MammaPrint impacts on multidisciplinary team 
decisions in er+, her2– early breast cancer. Br J Cancer 
2014;111:837–42.

	64.	 Cusumano PG, Generali D, Ciruelos E, et al. European 
inter-institutional impact study of MammaPrint. Breast 
2014;23:423–8.

	65.	 Armeanu-Ebinger S, Docker D, Kopic A, et al. Implemen-
tation of an interdisciplinary molecular tumor board in 
managing of advanced stage breast cancer [abstract]. Ann 
Oncol 2016;27:. [Available online at: https://academic.oup.
com/annonc/article/27/suppl_6/1540P/2800437; cited 
6 May 2019]

	66.	 Devitt B, Lane HP, Greenberg S, et al. Utility of incorporating 
a geriatric screening tool into multidisciplinary treatment 
planning: a pilot study [abstract]. Asia Pac J Clin Oncol 
2015;11:47–8.

	67.	 Stanicki V, Becker M, Bockmann B. Managing integrated 
oncology treatment in virtual networks. Stud Health Technol 
Inform 2015;212:175–81.

	68.	 Farrugia DJ, Fischer TD, Delitto D, Spiguel LR, Shaw CM. 
Improved breast cancer care quality metrics after imple-
mentation of a standardized tumor board documentation 
template. J Oncol Pract 2015;11:421–3.

	69.	 Gagliardi A, Smith A, Goel V, DePetrillo D. Feasibility study 
of multidisciplinary oncology rounds by videoconference 
for surgeons in remote locales. BMC Med Inf Decis Mak 
2003;3:7.

	70.	 Kunkler I, Fielding G, Macnab M, et al. Group dynamics 
in telemedicine-delivered and standard multidisciplinary 
team meetings: results from the telemam randomised trial. 
J Telemed Telecare 2006;12(suppl):55–8.

	71.	 Stepanyan A, Zohrabyan D, Mkhitaryan A, et al. esgo affil-
iated virtual tumor board in Armenia, preliminary report 
[abstract]. Int J Gynecol Cancer 2013;1:440.

	72.	 Hennock J, Ryan S. Evolution of success: multidisciplinary 
meetings in regional Victoria [abstract 293]. Asia Pac J Clin 
Oncol 2009;5:A216.

	73.	 Day BJ, Jordan B, Bertram A. Meeting the challenge of geogra-
phy in a rural community hospital setting, in implementing 
a weekly multidisciplinary tumor board for all newly diag-
nosed breast cases [abstract 8]. Am J Clin Oncol 2009;32:5.

	74.	 Friedman EL, Chawla N, Morris PT, et al. Assessing the devel-
opment of multidisciplinary care: experience of the National 
Cancer Institute Community Cancer Centers program. J 
Oncol Pract 2015;11:e36–43.

	75.	 Lamb BW, Wong HW, Vincent C, Green JS, Sevdalis N. Team-
work and team performance in multidisciplinary cancer 
teams: development and evaluation of an observational 
assessment tool. BMJ Qual Saf 2011;20:849–56.

	76.	 Trejo Rosales RR, Soto-Perez-de-Celis E, Baltazar-Avalos E, 
Chavarri-Guerra Y. A prospective assessment of the quality 
of multidisciplinary tumor boards in Mexico and its rela-
tionship with decision making [abstract 188]. J Clin Oncol 
2016;34:. [Available online at: https://ascopubs.org/doi/
abs/10.1200/jco.2016.34.7_suppl.188; cited 9 May 2019]

	77.	 Maslin-Prothero S. The role of the multidisciplinary team in 
recruiting to cancer clinical trials. Eur J Cancer Care (Engl) 
2006;15:146–54.

	78.	 Bickell NA, Young GJ. Coordination of care for early-stage 
breast cancer patients. J Gen Intern Med 2001;16:737–42.

	79.	 Trosman JR, Weldon CB, Benson AB, Gradishar WJ, Schink 
JC. Oncology Medical Home to address challenges in breast 
cancer care delivery [abstract e16641]. J Clin Oncol 2016;29:. 
[Available online at: https://ascopubs.org/doi/10.1200/
jco.2011.29.15_suppl.e16641; cited 6 May 2019]

	80.	 Liebert B, Furber S. Australian women’s perceptions of a 
specialist breast nurse model. Aust Health Rev 2004;27:88–93.

	81.	 Vrijens F, Stordeur S, Beirens K, Devriese S, Van Eycken E, 
Vlayen J. Effect of hospital volume on processes of care and 
5-year survival after breast cancer: a population-based study 
on 25000 women. Breast 2012;21:261–6.

	82.	 Kesson EM, Allardice GM, George WD, Burns HJ, Morrison 
DS. Effects of multidisciplinary team working on breast 
cancer survival: retrospective, comparative, interventional 
cohort study of 13 722 women. BMJ 2012;344:e2718.

	83.	 Choy ET, Chiu A, Butow P, Young J, Spillane A. A pilot study to 
evaluate the impact of involving breast cancer patients in the 
multidisciplinary discussion of their disease and treatment 
plan. Breast 2007;16:178–89.

	84.	 de Blacam C, Gray J, Boyle T, et al. Breast cancer outcomes 
following a national initiative in Ireland to restructure 
deliver y of ser v ices for sy mptomatic disease. Breast 
2008;17:412–17.

	85.	 West JG, Qureshi A, Liao SY, et al. Multidisciplinary manage-
ment of ductal carcinoma in situ: a 10-year experience. Am J 
Surg 2007;194:532–4.

http://cancerres.aacrjournals.org/content/71/24_Supplement/P4-09-18
http://cancerres.aacrjournals.org/content/71/24_Supplement/P4-09-18
https://academic.oup.com/annonc/article/27/suppl_6/1540P/2800437
https://academic.oup.com/annonc/article/27/suppl_6/1540P/2800437
https://ascopubs.org/doi/abs/10.1200/jco.2016.34.7_suppl.188
https://ascopubs.org/doi/abs/10.1200/jco.2016.34.7_suppl.188
https://ascopubs.org/doi/10.1200/jco.2011.29.15_suppl.e16641
https://ascopubs.org/doi/10.1200/jco.2011.29.15_suppl.e16641


MULTIDISCIPLINARY CARE OF PATIENTS WITH BREAST CANCER, Shao et al.

e395Current Oncology, Vol. 26, No. 3, June 2019 © 2019 Multimed Inc.

	86.	 Chan-Seng E, Charissoux M, Larbi A, et al. Spinal metastases 
in breast cancer: single center experience. World Neurosurg 
2014;82:1344–50.

	87.	 Syed BM, Johnston SJ, Wong DW, et al. Long-term (37 years) 
clinical outcome of older women with early operable prima-
ry breast cancer managed in a dedicated clinic. Ann Oncol 
2012;23:1465–71.

	88.	 Farkas R, Salzman P, Richardson M, Moalem J, Skinner KA. A 
multidisciplinary approach to breast cancer care improves 
patient outcomes [abstract 0191]. Ann Surg Oncol 2012;19:1.

	89.	 McKee MJ, Keith K, Deal AM, et al. A multidisciplinary breast 
cancer brain metastases clinic: the University of North  
Carolina experience. Oncologist 2016;21:16–20.

	90.	 Meisel JL, Economy KE, Calvillo KZ, et al. Contemporary 
multidisciplinary treatment of pregnancy-associated breast 
cancer. Springerplus 2013;2:297.

	91.	 Tsai CJ, Li J, Gonzalez-Angulo AM, et al. Outcomes after 
multidisciplinary treatment of inflammatory breast cancer 
in the era of neoadjuvant her2-directed therapy. Am J Clin 
Oncol 2015;38:242–7.

	92.	 Weber WP, Barry M, Junqueira MJ, Lee SS, Mazzella AM, 
Sclafani LM. Initial experiences with a multidisciplinary 
approach to decreasing the length of hospital stay for pa-
tients undergoing unilateral mastectomy. Eur J Surg Oncol 
2011;37:944–9.

	93.	 Morris E, Haward RA, Gilthorpe MS, Craigs C, Forman D. 
The impact of the Calman–Hine report on the processes and 
outcomes of care for Yorkshire’s breast cancer patients. Ann 
Oncol 2008;19:284–91.

	94.	 Sulpher J, Mathur S, Graham N, et al. Clinical experience of 
patients referred to a multidisciplinary cardiac oncology 
clinic: an observational study. J Oncol 2015;2015:671232.

	95.	 Maclean J, Fersht N, Singhera M, et al. Multi-disciplinary 
management for patients with oligometastases to the brain: 
results of a 5 year cohort study. Radiat Oncol 2013;8:156.

	96.	 Syed BM, Johnston SJ, Winterbottom L, Kennedy H, Morgan 
DAL. Clinical outcome of patients managed in a dedicated 
Primary Breast Cancer Clinic for Older Women (the Clinic) 
[abstract O-51]. EJC Suppl 2010;8:19.

	97.	 Dillman RO, Chico SD. Cancer patient survival improvement 
is correlated with the opening of a community cancer center: 
comparisons with intramural and extramural benchmarks. 
J Oncol Pract 2005;1:84–92.

	98.	 Wei R, Lau SS, Cheung PS. Breast carcinoma in Chinese 
women: does age affect treatment choice and outcome? Asian 
J 2010;33:97–102.

	99.	 Kung PT, Tsai WC. Effects of multidisciplinary care on sur-
vival of breast cancer: results from a national cohort study 
[abstract P0213]. Eur J Cancer 2014;50(suppl 4):e69.

	100.	 Jung H, Sinnarajah A, Enns B, et al. Managing brain metas-
tases patients with and without radiotherapy: initial lessons 
from a team-based consult service through a multidisci-
plinary integrated palliative oncology clinic. Support Care 
Cancer 2013;21:3379–86.

	101.	 Johnson CE, Saunders CM, Phillips M, et al. Randomized 
controlled trial of shared care for patients with cancer in-
volving general practitioners and cancer specialists. J Oncol 
Pract 2015;11:349–55.

	102.	 Umer M, Mohib Y, Umer H. Operative management of patients 
with non-spinal metastatic bone disease. Does it actually im-
prove quality of life? J Pak Med Assoc 2014;64(suppl 2):S116–18.

	103.	 Cordoba O, Llurba E, Saura C, et al. Multidisciplinary  
approach to breast cancer diagnosed during pregnancy: 
maternal and neonatal outcomes. Breast 2013;22:515–19.

	104.	 Eastman A, Tammaro Y, Andrews V, et al. Breast-conserving 
therapy vs total mastectomy in triple-negative breast cancer 
[abstract 0241]. Ann Surg Oncol 2012;19:44.

	105.	 Dooley WC, Bong J, Parker J. Mechanisms of improved out-
comes for breast cancer between surgical oncologists and 
general surgeons. Ann Surg Oncol 2011;18:3248–51.

	106.	 Eastman A, Rao R, Euhus D, et al. Delays in time to treat-
ment for triple negative breast cancer. Ann Surg Oncol 
2012;19:S87–8.

	107.	 Palma E, Casella D, Calabrese C, et al. The main role of 
oncoplastic surgery in breast conservative treatment—our 
experience on 1024 patients [abstract 542]. Eur J Cancer 
2012;48(suppl 1):S203–4.

	108.	 Ewert J, Luhmann M, Hermann L, Reich U, Mehnert A, De Wit 
M. Patients with cancer and the network of multidisciplinary 
care: harm or benefit? [abstract e19660]. J Clin Oncol 2011;29:. 
[Available online at: https://ascopubs.org/doi/abs/10.1200/
jco.2011.29.15_suppl.e19660; cited 9 May 2019]

	109.	 Stefoski Mikeljevic J, Haward RA, Johnston C, Sainsbury 
R, Forman D. Surgeon workload and survival from breast 
cancer. Br J Cancer 2003;89:487–91.

	110.	 Komatsu H, Nakayama K, Togari T, et al. Information sharing 
and case conference among the multidisciplinary team im-
prove patients’ perceptions of care. Open Nurs J 2011;5:79–85.

	111.	 Litton G, Kane D, Clay G, Kruger P, Belnap T, Parkinson B. 
Multidisciplinary cancer care with a patient and physician 
satisfaction focus. J Oncol Pract 2010;6:e35–7.

	112.	 Harper JL, De Costa AM, Garrett-Mayer E, Sterba K W. 
Incorporating patient satisfaction metrics in assessing 
multidisciplinary breast cancer care quality. South Med J 
2015;108:372–6. [Erratum in: South Med J 2016;109:440]

	113.	 Garrett L, Roobol G. Breast nurse navigator role impacts 
cancer patients and the health care team [abstract 4]. Am J 
Clin Oncol 2011;34:549.

	114.	 Cameron JL, Blyth CM, Kirby AS. An audit of a radiotherapy 
review clinic for breast cancer patients: a multi-disciplinary 
approach. J Radiother Pract 2008;7:233–9.

	115.	 Bowman SC, Grim RD. The efficacy of the nurse navigator in 
a community hospital breast care program. Semin Breast Dis 
2008;11:26–30.

	116.	 Schmidt C, Oberaigner W, Petzer A. Unicenter evaluation of 
various tumor boards at the Oncologic Center of the Barm-
herzige Schwestern Hospital Linz in Linz, Austria [abstract 
V691]. Onkologie 2012;35:206.

	117.	 Lewis S, White CA, Dorris L. Psychosocial care within a mul-
tidisciplinary breast cancer team. Clin Govern 2005;10:304–7.

	118.	 El Sharouni MA, Postma EL, Menezes GL, et al. High prev-
alence of mri-detected contralateral and ipsilateral malig-
nant findings in patients with invasive ductolobular breast 
cancer: impact on surgical management. Clin Breast Cancer 
2016;16:269–75.

	119.	 Yu JJ, Brennan M, Christos P, Osborne MP, Hoda S, Simmons 
RM. Bone marrow micrometastases and adjuvant treatment 
of breast cancer. Breast J 2004;10:181–5.

	120.	 Chang JH, Vines E, Bertsch H, et al. The impact of a multidisci-
plinary breast cancer center on recommendations for patient 
management: the University of Pennsylvania experience. 
Cancer 2001;91:1231–7.

	121.	 Foster T, Bouchard-Fortier A, Olivotto I, Quan ML. Effect of 
multidisciplinary case conferences on physician decision 
making: breast diagnostic rounds. Cureus 2016;8:e895.

	122.	 Wetzel C, Seitz S, Ortmann O. Psychosocial factors in 
medical decision making of the multidisciplinary team for 
cancer treatment—an observational study. Psychooncology 
2013;22:23–4.

	123.	 Aigner J, Smetanay K, Hof H, et al. Omission of axillary dis-
section according to acosog Z0011: impact on adjuvant treat-
ment recommendations. Ann Surg Oncol 2013;20:1538–44.

	124.	 Dorn PL, Al-Hallaq HA, Haq F, et al. A prospective study of 
the utility of magnetic resonance imaging in determining 

https://ascopubs.org/doi/abs/10.1200/jco.2011.29.15_suppl.e19660
https://ascopubs.org/doi/abs/10.1200/jco.2011.29.15_suppl.e19660


MULTIDISCIPLINARY CARE OF PATIENTS WITH BREAST CANCER, Shao et al.

e396 Current Oncology, Vol. 26, No. 3, June 2019 © 2019 Multimed Inc.

candidacy for partial breast irradiation. Int J Radiat Oncol 
Biol Phys 2013;85:615–22.

	125.	 Newman EA, Guest AB, Helvie MA, et al. Changes in surgical 
management resulting from case review at a breast cancer 
multidisciplinary tumor board. Cancer 2006;107:2346–51.

	126.	 Prakash S, Venkataraman S, Slanetz PJ, et al. Improving 
patient care by incorporation of multidisciplinary breast  
radiology–pathology correlation conference. Can Assoc  
Radiol J 2016;67:122–9.

	127.	 Liang Y, Chen X, Wu J, et al. Role of multidisciplinary teams 
in breast cancer adjuvant therapy: an analysis of decision- 
making related factors [abstract P0168]. Eur J Cancer 
2015;51(suppl 2):e32.

	128.	 Mathew G, Subramaniam V, Sukumaran S, Baghi P. Multi- 
disciplinary meetings for linking cancer care centres in ru-
ral Australia—results from a clinical practice improvement 
project [abstract 3618]. Eur J Cancer 2011;47(suppl 1):S264.

	129.	 Grobmyer SR, Mortellaro VE, Marshall J, et al. Is there 
a role for routine use of mri in select ion of patients 
for breast-conserving cancer therapy? J Am Coll Surg 
2008;206:1045–50.

	130.	 Reimer T, Fietkau R, Markmann S, Stachs A, Gerber B. How 
important is the axillary nodal status for adjuvant treatment 
decisions at a breast cancer multidisciplinary tumor board? 
A survival analysis. Ann Surg Oncol 2008;15:472–7.

	131.	 Aigner J, Smetanay K, Schneeweiss A, Sohn C, Hof H, Marme 
F. Axillary lymph node dissection (alnd) in patients with sen-
tinel node metastasis has impact on treatment recommen-
dations of an interdisciplinary tumor board (itb) [abstract 
PO-Onko 06.04]. Arch Gynecol Obstet 2012;1:S122.

	132.	 Udo M, Singh M, Liu J, Tornos C. Review of tumor board 
cases as part of a qa program: impact on clinical care in a 
non-subspecialized tertiary hospital: a review of 2,604 cases 
[abstract 508A]. Mod Pathol 2012;25(suppl 2):.

	133.	 Murthy V, Nobre S, Sparber L, et al. Multidisciplinary breast 
conference improves patient management and treatment. 
Surg Sci 2014;5:314–19.

	134.	 Rizack T, Gass JS, Legare RD, Sakr BJ, Dizon DS. Is tumor 
board relevant? Breast J 2013;19:351–3.

	135.	 English R, Blazeby J, Metcalfe C, Winters Z, Rayter Z, Day J. 
Factors influencing implementation of decisions made within 
a multi-disciplinary breast team [abstract P115]. Eur J Surg 
Oncol 2009;35:1235.

	136.	 Lewis R, Jiwa N, Peel A, Hu J. The benign multidisciplinary 
meeting (mdm)—a new way to manage benign breast disease 
[abstract P118]. Eur J Surg Oncol 2017;43:S44.

	137.	 El Gammal MM, Lim M, Uppal R, Sainsbury R. Improved 
immediate breast reconstruction as a result of oncoplastic 
multidisciplinary meeting. Breast Cancer (Dove Med Press) 
2017;9:293–6.

	138.	 Parikh P, Pockaj B, Wasif N, et al. Multidisciplinary shared 
decision making in the management of ductal carcinoma in 
situ of the breast. Ann Surg Oncol 2015;22(suppl 3):S516–21.

	139.	 Simpson JS, Baltzer H, McMillian CR, et al. Multidisciplinary 
assessment for immediate breast reconstruction: a new ap-
proach. Surg Prac 2014;18:111–16.

	140.	 Szynglarewicz B, Maciejczyk A, Kasprzak P, et al. Multidisci-
plinary team in the treatment of breast cancer—the role of 
preoperative meetings. Eur J Surg Oncol 2016;42:S175–6.

	141.	 Quillet A, Defossez G, Ingrand P. Surveillance of waiting 
times for access to treatment: a registry-based computed 
approach in breast cancer care. Eur J Cancer Care (Engl) 
2016;25:764–73.

	142.	 van Hoeve J, de Munck L, Otter R, de Vries J, Siesling S. 
Quality improvement by implementing an integrated on-
cological care pathway for breast cancer patients. Breast 
2014;23:364–70.

	143.	 Ingham JA, Cremeans DK, Daugherty SL, Myhand RC, Sever 
WE. Effects of a multidisciplinary breast cancer clinic in 
an Appalachian based medical center [abstract P1-11-09]. 
Cancer Res 2011;71:. [Available online at: http://cancerres.
aacrjournals.org/content/71/24_Supplement/P1-11-09; cited 
6 May 2019]

	144.	 Zekri J. The impact of a coordinated joint multidisciplinary 
breast cancer clinic. Ecancermedicalscience 2017;11:741.

	145.	 Walker N, Lanni T, Dekhne N. Implementation of a breast 
cancer multidisciplinary clinic program [abstract 0158]. Ann 
Surg Oncol 2013;1:116.

	146.	 Dale P, Richardson D, Koivunen D, Freter K, Deeken D. The 
impact of a dedicated breast center on clinical outcomes: is 
it worth the time and effort? [abstract 0177]. Ann Surg Oncol 
2012;19:40.

	147.	 Pan M, Lee ATC, Seaward SA, et al. Impact of early en-
gagement of patients with clinical trial information in a 
system-based multidisciplinary breast cancer clinic on 
clinical trial enrollment [abstract 149]. J Clin Oncol 2012;30:. 
[Available online at: https://ascopubs.org/doi/abs/10.1200/
jco.2012.30.34_suppl.149; cited 6 May 2019]

	148.	 Mazouni C, Deneuve J, Arnedos M, et al. Decision-making 
from multidisciplinary team meetings to the bedside: factors 
influencing the recruitment of breast cancer patients into 
clinical trials. Breast 2014;23:170–4.

	149.	 Deneuve J, Mazouni C, Arnedos M, et al. Decision making 
from multidisciplinary team meetings to bedside: factors 
predicting for physicians’ and breast cancer patients’ accep-
tance of clinical trials proposed by mtms [abstract P5-13-02]. 
Cancer Res 2012;72:. [Available online at: http://cancerres.
aacrjournals.org/content/72/24_Supplement/P5-13-02; cited 
6 May 2019]

	150.	 Joseph G, Dohan D. Recruiting minorities where they receive 
care: institutional barriers to cancer clinical trials recruitment 
in a safety-net hospital. Contemp Clin Trials 2009;30:552–9.

	151.	 Wilson M, Dordea M, Light A, Serra MP, Aspinall SR. Ac-
curacy of a multidisciplinary team-led discussion in pre-
dicting postmastectomy radiotherapy. Ann R Coll Surg Engl 
2015;97:198–203.

	152.	 English R, Metcalfe C, Day J, Rayter Z, Blazeby JM on behalf 
of the Breast Cancer Multi-Disciplinary Team. A prospective 
analysis of implementation of multi-disciplinary team deci-
sions in breast cancer. Breast J 2012;18:459–63.

	153.	 Rizzo M, Bumpers H, Okoli J, et al. Improving on national 
quality indicators of breast cancer care in a large public hos-
pital as a means to decrease disparities for African American 
women. Ann Surg Oncol 2011;18:34–9.

	154.	 Rajan S, Foreman J, Wallis MG, Caldas C, Britton P. Multi-
disciplinary decisions in breast cancer: does the patient 
receive what the team has recommended? Br J Cancer 
2013;108:2442–7.

	155.	 Venn M, Al Habahbeh S, Sidra M, et al. How accurate are 
breast multidisciplinary team records? Do they reflect the 
actual treatment received by our patients? Eur J Surg Oncol 
2016;42:S27–8.

	156.	 Depke JL, Boreen A, Onitilo AA. Navigating the needs of rural 
women with breast cancer: a breast care program. Clin Med 
Res 2015;13:149–55.

	157.	 Caughran J, Keto J, Catlin S, May M, Kalbfell E. Tumor board 
review impacts nccn guideline concordance for breast can-
cer patients [abstract 209]. Ann Surg Oncol 2016;23(suppl 
1):337–8. [Available online at: https://www3.breastsurgeons.
org/docs2016/posters/ASBrS_2016_Poster_209.pdf; cited 
9 May 2019]

	158.	 Ring A, Harder H, Langridge C, Ballinger RS, Fallowfield 
LJ. Adjuvant chemotherapy in elderly women with breast 
cancer (achew): an observational study identifying mdt 

http://cancerres.aacrjournals.org/content/71/24_Supplement/P1-11-09
http://cancerres.aacrjournals.org/content/71/24_Supplement/P1-11-09
https://ascopubs.org/doi/abs/10.1200/jco.2012.30.34_suppl.149
https://ascopubs.org/doi/abs/10.1200/jco.2012.30.34_suppl.149
http://cancerres.aacrjournals.org/content/72/24_Supplement/P5-13-02
http://cancerres.aacrjournals.org/content/72/24_Supplement/P5-13-02
https://www3.breastsurgeons.org/docs2016/posters/ASBrS_2016_Poster_209.pdf
https://www3.breastsurgeons.org/docs2016/posters/ASBrS_2016_Poster_209.pdf


MULTIDISCIPLINARY CARE OF PATIENTS WITH BREAST CANCER, Shao et al.

e397Current Oncology, Vol. 26, No. 3, June 2019 © 2019 Multimed Inc.

perceptions and barriers to decision making. Ann Oncol 
2013;24:1211–19.

	159.	 Slavova-Azmanova N, Oo K, Lim R, et al. Guideline-adherent 
treatment for women with breast cancer: do they receive what 
the multidisciplinary team recommend and does this affect 
survival [abstract 297]. Asia Pac J Clin Oncol 2016;12:145. 
[Available online at: http://cosa-2016.p.asnevents.com.au/
days/2016-11-16/abstract/39342; cited 9 May 2019]

	160.	 Pattanasri M, Mann B, Elder K, Nickson C. Uptake of ad-
juvant breast cancer treatments recommended by multi-
disciplinary meetings [abstract 105]. Asia Pac J Clin Oncol 
2016;12:96.

	161.	 Kilsdonk MJ, van Dijk BA, Otter R, van Harten WH, Siesling 
S. Regional variation in breast cancer treatment in the Neth-
erlands and the role of external peer review: a cohort study 
comprising 63,516 women. BMC Cancer 2014;14:596.


