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Abstract: Multidisciplinary cancer care models have become increasingly more popular in recent years.

This comprehensive approach to care delivery has evolved to address numerous medical and social aspects

critical to all patients diagnosed with cancer. Because of the sheer number of specialists involved in the

care trajectory of patients with cancer, multidisciplinary care models add significant value in facilitating

communication between specialists and in coordinating care. Multidisciplinary models also allow for new

and innovative therapies to be incorporated more quickly than is seen in single provider care. Two principal

modes of multidisciplinary care have been described—the tumor board and the multidisciplinary clinic.

While tumor boards are well established in oncology literature and practice, there is growing support

favoring the use of multidisciplinary clinics, bringing providers together at the point of care. In this section,

we describe recent data demonstrating the value of the multidisciplinary approach, with particular focus on

the creation and potential benefits of a formal multidisciplinary clinic.

Keywords: Multidisciplinary tumor boards (MDTB); multidisciplinary clinic; outside providers (OSPs)

Submitted Apr 08, 2014. Accepted for publication Jun 10, 2014.

doi: 10.3978/j.issn.2304-3865.2014.06.02

View this article at: http://dx.doi.org/10.3978/j.issn.2304-3865.2014.06.02

Introduction

Coordinating the management of patients with cancer is
uniquely challenging. Few other diseases rely so heavily
on the integration and expertise of multiple medical
specialists, including those from medical oncology, radiation
oncology, pathology, radiology, surgery, and pain specialists.
Furthermore, supportive care is crucial and can be difficult
to coordinate—patients often need extensive management
by social work, psychosocial oncology, nutrition, and other
services. The last few decades have seen numerous dramatic
advancements in oncology, both in our understanding of the
pathophysiology of malignancies and in the development of
specific treatment paradigms. In order to realize the benefits
of these advances and maximize optimal care delivery,
multidisciplinary care has emerged as an ideal therapeutic
platform for patients with cancer. Two of the most widely
accepted forums for this comprehensive care approach
have been multidisciplinary tumor boards (MDTB) and
multidisciplinary clinics (1,2).
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Multidisciplinary tumor boards (MDTB)

The tumor board is a long-established means of bringing
together clinicians from different fields to discuss the
optimal management of individual cases (3). Most MDTB
usually occur weekly or monthly, with representatives
from all fields of oncology meeting in a combined
forum. Two fundamental goals are accomplished with
multidisciplinary care: clinician education and improved
treatment planning. At the clinician level, expertise from
each discipline is shared in an open didactic environment.
In doing so, perspectives and recent advances in a
particular field are shared by clinicians practicing in other
arenas, thereby promoting a wider knowledge base for
future care. Concurrently, at the patient care level, the
discussion generated in an individual case optimally leads
to a consensus treatment recommendation; in turn, the
combined recommendation reassures the patient that his
or her care plan is supported by sound evidence and broad
clinical support. The treatment plan generated at a MDTB
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Table 1 Changes in management after evaluation by a tumor board for breast cancer. Used with permission (12)

Change in management Number %
Candidate for breast conservation recommended for mastectomy 5 3.4
Recommended for breast conservation but not an appropriate candidate 2 148
Sentinel LN biopsy recommended rather than ALND or no axillary LN evaluation 19 12.8
ALND recommended for positive sentinel LN or clinical evidence of axillary LN disease 8 5.4
Re-excision lumpectomy recommended for close surgical margins & 2.0
Neoadjuvant treatment recommended rather than mastectomy 11 7.4

is also typically instituted more quickly than a plan that
relies on multiple individual consultations. The clinician and
patient benefits of the MDTB include higher quality care
in a more coordinated and timely manner. The benefits of
MDTB have been recognized by various governing bodies,
including the National Institutes of Health, the National
Cancer Institute, and the American College of Surgeons
(ACS) (4-7). As a testament to the value of MDTB, the ACS
created a Commission on Cancer Program accreditation
board, requiring that cancer surgery programs have
multidisciplinary conferences that prospectively review
cases and discuss cancer patients management (8-10).
There is evidence-based support for the clinical value
of an MDTB (11-14). Many of the studies that have
examined the role of MDTB have originated at large
academic institutions, and the outcomes assessed have
typically focused on two metrics. The first metric has been
adherence to National Comprehensive Cancer Network
(NCCN) guidelines before versus after incorporation of an
MDTB. Abraham et 4/. examined the adherence to these
guidelines for colorectal cancer (11). The authors reported
that patient presentation at a dedicated colorectal MDTB
was one of the most important factors directly correlating
with delivery of therapy that adhered to NCCN guidelines
(OR 3.6, P<0.001). Similarly, Freeman er 4/. noted improved
management with a tumor board (13). In this study that
examined patients with esophageal cancer, the authors
demonstrated that presentation at a tumor board not only
improved adherence to NCCN guidelines, (83% vs. 98%,
P<0.001), but also enhanced other surrogate markers of
appropriate oncology care including complete staging
workup (67% vs. 97%, P<0.001) and mean days from
diagnosis to treatment (27 vs. 16, P<0.001). Other studies
have reported similar findings, giving credence to the ACS
recommendation for the role of the MDTB (15-17).
Additionally, the MDTB has been assessed as a second
opinion “service” in which the MDTB recommendations
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have been compared with outside providers’ (OSPs)
treatment recommendations, using the frequency of
changed management plans as the measured outcome. One
of the first groups to examine this metric was Newman
et al. (12). Using a breast MDTB, the authors specifically
measured the change in surgical planning before and
after consultation. The recommendations of the MDTB
were standardized and based on the most recent NCCN
guidelines for breast cancer. The authors sub-divided the
results according to changes in radiological and pathological
interpretation. When looking at differences in interpretation
of radiological imaging, 67 (45%) patients had an
alteration in interpretation, notably with 43 (29%) patients
recommended for additional biopsy, and 6 (4%) patients with
suggested residual disease at the site of previous excision. 10
(7%) patients had changes in follow-up recommendations.
These changes subsequently led to 16 patients (11%) with a
change in surgical planning. In terms of histology, MDTB
review with a dedicated breast pathologist resulted in change
in diagnosis for 43 of 149 (29%) of patients. Specifically, six
patients had their diagnosis changed from ductal carcinoma
in situ (DCIS) to lobular carcinoma in situ (L.CIS). One
patient was upgraded to cancer from benign disease, while
two patients had their diagnosis changed from DCIS to
invasive/infiltrating cancer. Eight patients (5%) had a change
in margin status. In total, this led to a change in surgical
management for 13 patients (9%). The authors attributed
these differences in management to a collaborative approach
based on expert insight (Zible 1).

Some studies have suggested, however, no significant
differences in the management of patients when an MDTB is
utilized. For example, Riedel ez 4/. investigated a lung cancer
MDTB using both time to diagnosis and time to definitive
therapy as a marker of efficacy. The authors reported no
difference among patients who were and were not evaluated
by an MDTB (48 vs. 47 days, P=0.09, and 22 vs. 23 days,
P=0.71, respectively). In a separate study, Keating er a/.
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Table 2 Comparison of tumor boards and multidisciplinary clinic (MDC). Used with permission (19)

Dimension Tumor boards

Multidisciplinary clinic (MDC)

Stage of cases Newly diagnosed, complex cases
Approach
Focus Treatment only

Primary purpose Education and training

Participants Open to any practitioner

Timing At one point in time

Case review Retrospective, prospective planning
potential more recently

Functioning Face-to-face only

Treatment decision process Physician in charge

Patient Absent

Consultative, advice provided to lead MD

Newly diagnosed, complex cases, plus “repeat” cases
at later stages

Collaborative, consultation between all member of team
Treatment and patient’s quality of life

Planning treatment and care management

Focused on care team responsible for managing patient
care to specific disease site

Multiple points along treatment pathway

Prospective

In person or virtual
Consensus

Encouraged to be present

examined the overall impact of MTDB on care delivery (10).
These authors surveyed 138 Veterans Affairs (VA) hospitals in
the United States and screened for the presence of an MDTB
at the institution; the authors then assessed the effect of the
MDTB on 27 cancer-specific measures. On multivariate
analysis, the presence of an MDTB was not associated with
improvements in the predetermined outcome variables for
20 of the 27 measures. Overall, the authors concluded that
tumor boards did not influence quality of cancer care and
may be an unnecessary allocation of resources. Interestingly,
even the authors of other studies in which an MDTB was
found not to be associated with improved outcomes have
noted that the infrastructure and organization of an MDTB
itself are critical to its success. Specifically, the operational
details, such as patient-directed involvement, physician “buy-
in”, and commitment by all stakeholders are of paramount
importance and the lack of these things may have contributed
to the VA MDTBY lack of efficacy (10-18). It is also possible
that, because MDTBs often have only one physician in
attendance who has actually seen and examined the patient,
meaningful exchanges regarding difficult management
decisions can be challenging and the input of other
physicians who have not meet the patient tend to take on
less importance. As such, other multidisciplinary modalities
focused more directly at the point of care have been sought.

Multidisciplinary clinics (MDC)

In an attempt to address some of the potential limitations
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of the MDTB, a new modality has gained momentum
in oncology care—the multidisciplinary clinic (MDC).
MDGC:s involve all or most activities of a MDTB, but a
major difference is that most or all physicians have a chance
to evaluate the patient in person, with access to the same
laboratory results, images, and other objective data as the
other specialists. Other differences include but are not
limited to the stage of presentation of cases, the approach
to the patient, the participants involved, and the role of
the patient (7able 2). These differences and the highlighted
benefits of an MDC over an MDTB have been examined
from not just a clinical perspective, but also from an
organizational, operations management, and health services
context (19,20).

From an organizational standpoint, the central focus
and goals of MDCs have recently been well described.
Lemeiux-Charles and McGuire have emphasized the three
major goals of the team dynamics of an MDC: (I) there
must be full and equal participation of all team members;
(II) teams with shared egalitarian values tend to work
together effectively; and (III) team coordination improves
performance, and the presence of conflict can dilute the
coordinated effectiveness of the team (21,22). Without these
central goals clearly defined, the authors stress the potential
of the MDC will be not reached.

One of the characteristics fundamental to meeting
these goals of the MDC and also an integral component
of organizational research has been optimizing the team
composition of the MDC. In many respects, the members
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of a MDTB and MDC are similar in terms of the clinical
representation—medical oncologists, radiation oncologists,
radiologists, pathologists and surgeons, and essential
supportive care. But when designing and implementing
a successful MDC, the breadth of clinical representatives
needs to extend to other support staff, including social
workers, mid-level providers, and trainees. Some studies
have suggested that the search for appropriate participants
should be extended even wider to include primary care
physicians, psychologists, and potentially clergy (19,23).

The rationale for including more caregivers in the MDC
is based on optimizing the acute medical and psychosocial
issues that may arise in the delivery of care, as well as
identifying and planning for potential chronic treatment
sequelae that may subsequently develop. This is particularly
relevant to the delivery of optimal care of patients with
cancer as the role of survivorship and surveillance programs
are gaining importance (19,24,25). For example, should a
patient develop recurrent disease after completion of initial
therapy, the primary care physician or oncologist is likely to
detect such a recurrence, and if this physician has an already
established role in the MDC, then a streamlined process to
resume a consensus plan of care is already in place (26-28).

Despite these potential benefits, the inclusion of multiple
participants in an MDC does come with challenges.
Operationally, too many dissonant voices run the risk of
diluting the education and treatment planning aspects of
the MDC. Furthermore, with an increased number of
clinical participants, there is the potential for inefficient
workflows and diminished equanimity. This risk has been
described particularly for more complicated tumors that
tend to require more participants in MDCs (29). As such, in
this scenario there may be a risk between large participant
numbers and decreased functioning of complex MDCs, with
consequently worse patient outcomes and satisfaction (30).
The recommended number of clinicians participating in
an MDC has yet to be defined formally, and likely depends
on the specific patient population served, and the available
infrastructure at a given institution.

The professional expectations of each member involved
in the MDC will also vary and must be taken into account
when trying to reach the goals of an MDC (31,32). For
example, a participating social worker and radiation
oncologist have different expectations of professional norms
within patients care, as well as team dynamics within their
usual occupational environments. If these professional
factors are not recognized and accounted for, participants
are less likely to adequately contribute their component of
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multidisciplinary care, impairing the goals of the MDC.

The logistics of the actual location/clinic space where the
MDC is to be held also needs to be carefully considered.
Options for MDC conference venues include private, clinic-
based, or within larger hospital systems. Variation in the
quality of delivery of care has been described for all settings,
with hospitals typically demonstrating improved MDC
functionality (33). Lukas et 4/. attributed the benefits of the
hospital setting to the more neutral environment, in that
clinic and private practice settings may predispose to an
impression of exclusivity and an atmosphere more conducive
to keeping clinicians embedded in their respective “silos” (33).
In general, most large academic centers that have MDCs host
their MDC:s in a centralized hospital setting, thus avoiding
this potential for disruption of participant equanimity. Other
environmental considerations include rural versus urban
location. This has been shown to dramatically influence
participants, with the rural setting experiencing more of a
primary care influence, compared with the urban setting’s
predilection toward specialist and subspecialist practice (19).

The role of improved technology also plays an
increased role in the development of MDCs. One such
recent advance has been the introduction of the “virtual
team” (34-36). These teams integrate telemedicine as an
important component of the MDC, increasing the number
of participants and perspectives in the MDC. This method
of incorporating technology to enhance MDC participation
across location boundaries will continue to evolve and
will likely serve to improve the collaborative dynamic and
limit the influence of location on the MDC. Technological
advances have also provided opportunities to improve
exposure to potential treatment plans and improve patients’
overall experience. For example, our group and others
have recently begun emailing patients prior to their visit
with online references to view videos about treatments and
expectations for the MDC, which can improve workflow
and optimize efficiency.

Outcomes of multidisciplinary clinics

While any malignancy can be considered for evaluation in
an MDC, most institutions have found that the role of an
MDC is particularly useful for more complex malignancies
that require a broad team approach, e.g., pancreas, breast,
lung, and liver cancer. These tumors, as well as others,
are ideal for MDC use because of the multifaceted input
needed from a medical, surgical, radiological, pathological,
and social context (37-39).
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Table 3 Representative timeline of a multidisciplinary tumor boards (MDTB). Used with permission (40)

Time Objective

07:00-09:00 Necessary imaging and laboratory studies obtained

09:00-10:00 Patients given overview of support services (nutrition, social work, nursing, national familial pancreas tumor registry)

10:00-12:00 Patients seen by physician extenders including nurse practitioners, physician assistants, residents, and fellows for

complete history and physical exam

12:00-14:00 Formal case review by multidisciplinary clinic (MDC) participants (pathology and imaging reviewed, eligibility for
clinical trial discussed), consensus recommendations reached

14:00-16:00 Full details of the tumor board recommendations discussed with the patient and note dictated to referring physician

As with other institutions, given the number of patients
referred and the number of clinicians involved, we have
found that weekly MDC are most appropriate. The
leadership of the MDC is typically shared between the nurse
coordinator and clinical director. In turn, the governance
model of the MDC should be well delineated and outline
the expectations of each participant, the relative interaction
with other clinicians and support staff on the MDC, and
the roles to be fulfilled at each clinic. The MDC leaders, in
conjunction with all participants, need to develop a strategic
mission for the MDC, incorporating clinical care, research
and organizational goals, as well as objective methods to
assess each of these domains.

Since 2005, our group at Johns Hopkins Hospital has
had a MDC for pancreas cancer (40). Under the direction
of the nurse coordinator, all patients arrive at the MDC by
7:00 am, and they are given a schedule of their encounters
for the day. Most patients have completed their evaluation
and are with a consensus treatment plan by 4:00 pm (Zable 3).

The pancreas MDC has provided several objective
benefits in the management of patients with pancreatic
cancer. In fact, we reported that almost 1 in 4 patients seen
in the pancreas MDC had a change in their recommended
management based on the multidisciplinary input of MDC
members. For example, one of the greatest influences on
alteration in treatment plans involved standardization
of imaging performance and interpretation (40). After
review at the MDC, many patients were deemed to have
inadequate imaging to provide accurate and optimal data to
based management plans. Pancreas cancer has historically
been difficult to evaluate from a radiographic standpoint,
particularly in terms of the determination of metastatic
liver disease, as sub-centimeter metastases are poorly
visualized on axial imaging (41,42). The determination
of accurate local and distant staging is critical to the
appropriate management of patients with pancreas cancer
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because only those patients without metastatic disease are
likely to benefit from surgical resection. Remarkably, in
our series of 203 patients, 26 of 38 (68.4%) patients were
found to have previously undetected metastases, thereby
upstaging them to stage IV disease. We attribute this
finding to better cross-sectional imaging at our institution,
as well as improved interpretation of the images by a
dedicated abdominal pancreas radiologist. In addition to
specialized radiologists and better resolution cross-sectional
imaging, differences in radiologic interpretation may be
due to the use of 3D reconstruction to better assess local
resectability (43). With better cross-sectional imaging, the
relationship of the pancreas to the surrounding vascular
structures can be more accurately evaluated. In turn, the
surgical consensus regarding whether the pancreas cancer
is operable versus inoperable may change. In fact, we have
noted that 10-15% of patients seen at our pancreatic MDC
were downstaged from originally being considered locally
advanced/unresectable to resectable tumors that were
subsequently taken to the operating room for resection. It
should be noted that this change in management is probably
not solely attributable to improved imaging, but rather a
result of review and interpretation of imaging between the
radiologists and surgeons, highlighting the importance of
inter-disciplinary discourse in treatment planning.

Expert pathologist input in the MDC setting can
similarly lead to important changes to a patient’s care. In
our pancreas MDC, we noted alterations in management
based on changes in histological diagnosis. Specifically,
3% of patients had an alteration in diagnosis, including
diagnoses that were changed from pancreas adenocarcinoma
to metastatic breast (n=1), gastrointestinal stromal tumors
(n=1), gallbladder cancer (n=1), serous cystadenoma (n=1),
benign inflammatory process (n=1), and well-differentiated
endocrine neoplasms (n=2) (Figure I). These data serve to
emphasize the importance of expert pathological input in
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Change in clinical stage 38
out of 203 (18.7%)

AN

Resectable Suspicious Locally
metastasis mass advanced/
Locally unresectable
advanced/ Metastatic No lesion
unresectable disease Resectable
N=3 N=26 N=4 N=5

Figure 1 Changes in management based on a pancreas
mulddisciplinary clinic (MDC) compared with outside providers
(OSPs). Used with permission (40).

the MDC setting—as a small subset of patients will have a
change in diagnosis based on expert pathological review of
biopsy results.

Another benefit of the MDC can be increased enrollment
and participation in applicable clinical trials. At our
institution, we noted that in the year prior to initiation of the
MDC, only 49.2% of the patients seen at individual clinics at
our institution with a diagnosis of pancreatic cancer enrolled
in the National Familial Pancreas Tumor Registry (NFPTR).
In contrast, after initiation of the MDC, enrollment in the
NFPTR increased to 77.8%. This led to 51 patients being
offered participation in clinical trials, and 10 patients being
actively enrolled in trials.

At Johns Hopkins Hospital, we have also initiated an
MDC for liver malignancies (39), Similar to our findings
with pancreas cancer, we found notable differences in the
treatment plans and recommendations generated by OSPs
versus recommendations derived by the MDC. Among
the 343 patients seen in the liver MDC between 2009 and
2012, we have found that about 8-10% of patients had a
change in diagnosis based on imaging. In addition, there
was also a change in diagnosis for 10% of patients based on
alterations in the pathological review of the specimen by an
expert hepato-pathologist. Together, in total, about 40%
of patients who were seen in the liver MDC had a change
in the diagnosis, imaging interpretation, or therapeutic
plan (Figure 2). Yopp et al. has also reported on the results
of a liver MDC that had components including triage
assessment, multidisciplinary clinical input, and a consensus
conference to determine the treatment plan (44). In the
study by Yopp et 4/., the authors compared outcomes of
patients before (n=250) versus after (n=105) implementation
of their MDC. In comparing these two cohorts, while there
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N=26
Diagnosis

N=70
Treatment N=59
Imaging/pathology
interpretation

Figure 2 Changes in management based on a liver
mulddisciplinary clinic (MDC) compared with outside providers
(OSPs). Used with permission (39).

was no difference in degree of chronic liver dysfunction,
patients in the MDC cohort had earlier-stage tumors, fewer
symptoms, and decreased evidence of metastases. The median
time to treatment after diagnosis in the MDC period was
significantly shorter than in the earlier pre-MDC time period
(2.3 vs. 5.3 months, P=0.002). On multivariate analysis, being
seen in the MDC remained independently associated with
better overall survival (hazard ratio 2.5, 95% confidence
interval 2-3), after adjusting for stage and recipient of curative
treatment. Patients diagnosed after MDC initiation had a
median survival of 13.2 months compared to the 4.8 months
observed in patients diagnosed before MDC formation
(P=0.005). While baseline differences in the pre- and post-
MDC cohorts make definitive conclusions about survival
difficult, the authors suggested that the implementation of a
MDC for the evaluation and treatment of patients with liver
cancer was associated with improved overall survival.

Conclusions

While the concept of multidisciplinary care has gained
acceptance at many medical institutions, the optimal
mechanism for delivering this multidisciplinary care
continues to evolve. Certainly, MDTB play a key role in
expanding physician education and thus improving cancer
care. However, these tumor boards have limitations, and we
believe that the formal MDC represents the best means of
multidisciplinary care delivery. Recent data would suggest
that this MDC approach not only facilitates convenient,
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coordinated and patient-centered care, but that the MDC
may also improve delivery of care by enhancing diagnostic
accuracy in complex malignancies and by developing up
to date, evidence-based, personalized care plans for cancer
patients. The MDC framework is likely to assist with
efficient resource utilization as the health care system
moves more towards bundled care. More research is needed
in this area, as there is still a lack of consensus as to the
appropriate algorithm and format for delivering optimal
multidisciplinary care within specific disease sites. However,
clinicians and patients alike recognize that the framework
of multidisciplinary care has been established in cancer
treatment, and this delivery model will continue to evolve
with a focus on maximizing safety, improving efficiency, and
optimizing patients care.
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