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Practice and Impact of Multidisciplinary
Tumor Boards on Patient Management:
A Prospective Study

abstract

Purpose Multidisciplinary tumor boards (MTBs) have become commonplace. The use, attendance, and
function of MTBs need continued assessment and improvement.

MethodsWeprospectively recorded and assessed all cases presented atMTBs betweenOctober 2013 and
December 2014. Data were collected before and during each MTB. Data were analyzed using SPSS for
Windows version 23 (SPSS, Chicago, IL).

Results Five hundred three caseswerepresented: 234cases (46%)atGI cancerMTBs, 149cases (29.6%)
at breast cancer MTBs, 69 cases (13.7%) at thoracic/head and neck cancer MTBs, and 51 cases (10.7%)
at neuro-oncology MTBs. A total of 86.7% of MTB cases were presented to make plans for management.
Plans for upfront management were made in 67% of the breast cancer cases, 63% of GI cases, 59% of
thoracic/head and neck cases, and 49% of neuro-oncology cases. Three hundred ninety-four cases
(78.3%) were presented by medical oncologists, whereas only 74 cases (14.7%) were presented by
surgeons, and 10 cases (2%) were presented by radiation oncologists. The majority of MTBs, with the
exception of the neurosurgery MTBs, were led by medical oncologists. Surgeons presented the least
number of cases but attended the most, and their contributions to discussions and decision making were
essential.

Conclusion MTBs enhance the multidisciplinary management of patients with cancer. Upfront multidis-
ciplinary decision making should be considered as an indicator of benefit from MTBs, in addition to
changes in management plans made at MTBs. Increasing the contributions of surgeons to MTBs should
include bringing more of their own cases for discussion.
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INTRODUCTION

Cancer care is becoming increasingly complex,
and input from various specialists and teammem-
bers has become pivotal for proper management.
Multidisciplinary management can be performed
either by specializedunits, suchasbreast units, as
is most frequently practiced in Europe, or by con-
ducting multidisciplinary tumor boards (MTBs), a
practice that ismost frequently in theUnitedStates
of America and that is becoming popular world-
wide.1-3 MTBs are forums for multidisciplinary
management of patients with cancer; a group of
physicians from different specialties (medical on-
cologists, radiationoncologists, radiologists, pathol-
ogists, surgeonsandothers) convene todiscuss the
cases of patients with cancer.1,4 Clinical cases,
including laboratory, imaging, and pathology find-
ings are presented. Findings are debated and dis-
cussed, after which group recommendations are
made. Depending on the MTB structure, time

management, and the expertise of the leadership,
discussions may lead to more accurate diagno-
ses and evidence-based up-to-date management
plans.1,2,5 A recent survey of ASCO international
membership showed that MTBs are used by 85%
of respondents in their clinical practice.2

A few single institution studies have reported
changes in diagnosis and/or treatment plans in
20% to 50% of cases presented at MTBs, particu-
larly cases of breast cancer.6-10A multi-institutional
survey by Keating et al11 found little association
between Veterans Administration Hospitals’ MTBs
and patient quality of life or survival. An accompa-
nying editorial12 and correspondence replies13-16

stressed the importance of improving the structure
and quality of MTB discussions,4,17,18 the impor-
tance of MTBs in the management of patients with
breast cancer,14,19,20 and the value of mini–tumor
boards in areas in which not all specialists are
available.21,22
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To assess the use and efficiency of MTBs in a
prospectivemanner, we designed this study to look
at the process of case presentations, plans for
therapy, changes indiagnosesand treatmentplans
for various types of cancer, and help in patient
management at weekly MTBs meetings. We dis-
cuss our findings and lessons learned about the
assessment and advancement of multidisciplinary
patient care for patients with cancer.

METHODS

The study involved assessment of all cases pre-
sented at the various tumor boards at the American
University of Beirut Medical Center (AUBMC); it
was approved by the institutional review board. We
prospectively recorded all cases presented at
AUBMC tumor boards for 14 months, between
October 2013 and December 2014. Data were
collected before and during each MTB. To avoid
any possible bias, data were collected by the re-
search teamandnot theattendingphysicians.Data
were analyzed by SPSS for Windows version 23
(SPSS, Chicago, IL). Patient confidentiality was
maintained during the MTBs and throughout the
study; during data entry and analysis of results,
each case was coded by a unique identification
number, and attending physician names were also
coded numerically.

Data collected during MTBs included patients’
demographics, initial findings by history, physical
examination results, radiology reports, pathology
reports, relevant laboratory values, the primary
physician’s diagnosis in terms of type of cancer
and staging, and the primary physician’s initial
plan of management. Data were completed as
needed from the patients’ hospital records. Each
case was then assessed for changes in diagnosis
(clinical, pathologic, laboratory, or radiologic), a
difference in staging, or a difference in manage-
ment plan before and after tumor board discus-
sions. The formused for data collection is shown in
the Data Supplement. The primary end point was
evaluation of change in plans resulting from tumor
board discussions.

The structure and leadership of the MTBs was
noted from our attendance and continuing med-
ical education credits sheets. The attendance of
each person was noted for each type of MTB
conducted, and the probability that he/she would
attend tumor boards of that particular type was
calculated.23 Four types of MTBswere conducted
on the basis of the cases presented in each: GI
cases, breast cancer cases, neuro-oncology
cases, and head and neck cases. For each at-
tendee, we calculated the ratio of MTBs attended

to the total number of MTBs conducted for every
type of MTB. This represents the probability that
each attendee would attend a MTB of that partic-
ular type. Each attendee was then assigned to one
of five specialty groups: medical oncologists, ra-
diation oncologists, surgeons, radiologists, and
pathologists. The probabilities of all attendees
belonging to a particular specialty group were
averaged. This represents the probability that an
attendee belonging to a particular specialty group
would attend a MTB of a particular type. In addi-
tion, to obtain the overall probability for each
specialty group of attendees, we combined the
attendance sheets of all attendees from all the
MTBs and calculated the probabilities for all at-
tendees and for each specialty group of attendees
as indicated previously. We included attending
physicians only and excluded residents and fel-
lows-in-training.

RESULTS

Fivehundred threecaseswerepresentedbetween
October 2013 and December 2014 from general
and subspecialty cancer-specific tumor boards
(neuro-oncology, GI, breast, thoracic/head and
neck tumor boards.

Of the 503 cases presented at the tumor boards,
234 cases were GI cancer (46.5% of total cases),
149caseswerebreastcancer (29.6%),69(13.7%)
were thoracic/head and neck cancer, and 51
(10.7%) were neuro-oncology cases (Fig 1).

Reasons for Presentations for All Cases

Of the 503 cases, only 13.3% had a plan of
management before presentation at tumor
boards, and 86.7% of tumor board cases were
presented by the treating physician to make plans
for management (Table 1). When we looked at
changes in diagnostic plans and therapeutic plans
separately, physicians sought a diagnostic plan in
35.6% of cases and sought a therapeutic plan in
75% of the cases. Eighty-six cases (17.1%) were
presented to finalize pathology and/or radiology
results. (Numbers add up to more than 100%
because of overlap between diagnosis and treat-
ment plans). Sixty-seven cases (13.3%) were pre-
sented for educational value and follow-up
information (Table 1).

Changes and Decision Making at MTBs

Of the 377 cases presented for therapeutic plan-
ning, themajority, 331 (87.8% of 377 cases), had
therapeuticplansmadeat theMTB itself (Table1).
Of the377cases,47werepresentedbyphysicians
who had prior plans for treatment. No changes
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were made in 39 of them (84.8% of 46 cases);
changes were made in only seven (15.2%).

Of the 179 cases presented for diagnostic plan-
ning, themajority, 156 (87.2% of 156 cases), had
diagnosticplansmadeat theMTB(Table1).Of the
179 cases, 23 were presented by physicians who
had prior diagnostic planning. No changes were
made in 19 of them (82.6% of 23 cases); changes
were made in only four (17.4%).

Of the 67caseswith a planmadebeforeMTBcase
presentation (Table 1), four (6%) had a change in
therapeutic plan, four (6%) had a change in di-
agnostic plan, and one (1.5%) had a change in
diagnosis (Table 2). Examples of management
plan options include giving chemotherapy, giving
hormonal therapy, performing surgery, and giving
radiation therapy. Of the 67 cases whose plan was
made before MTB discussion, physicians had a
plan to give chemotherapy or hormonal therapy in
19 cases (28.36%), had a plan to perform surgery
in 17 cases (25.37%), and had a plan to give

radiation therapy to patients in six cases (8.96%).
(Numbers do not add to 67 because there were
other plans, such as embolization, for example,
that were also present for a minority of cases.) In
addition, 12 cases had a change in radiology
findings (Table 2), and six cases had a change
in pathology findings (Table 2).

When we looked at cases by subspecialty, physi-
cians soughtplans formanagement in91.3%ofGI
cases presented at MTBs, in 83.2% of breast
cases, in 87% of thoracic/head and neck cases,
and in 58.8% of neuro-oncology cases. Table 3
summarizes the reasons for casepresentation and
plans made at MTBs.

MTB Leadership and Attendance

Weassessed the attendance of physicians by their
specialty. All MTBs, with the exception of neuro-
oncology MTBs, were chaired by a medical on-
cologist. All MTBs had at least one physician from
each specialty. To assess the average attendance
from each particular physician and each specialty
throughout the study period, we used probabil-
ity.23 Physicians attend according to their sched-
ule, the travel involved, their interest, and the
particular cases presented. Medical oncologists
had the highest probability of attending a tumor
board, with a mean probability of 46.37%. They
were followed by radiation oncologists, who had a
probability of 39.66%. Radiologists and surgeons
had a lower probability of attending a MTB, with
respective mean probabilities of 22.77% and
19.71%. As for pathologists, the probability of
attending a tumor board was 13.89%. MTBs
conducted at AUBMC are equipped with screen
projectors, access to an online IMPAX radiology

Table 1. Cases That Were Presented at Tumor Boards by Reason for Case Presentation
and Change in Plan and/or Findings

Reason for Case

Presentation No. Cases

Percentage of

All Cases (%)

Cases for Which

Decision Was

Made at MTBs

Seeking additional
diagnostic plans

179 35.6 156 (87.2% of cases presented to
seek further diagnostic plans)

Seeking a therapeutic
plan

377 75 331 (87.8% of cases presented to
seek a therapeutic plan)

Finalizing radiology/
pathology results

86 17.1 NA

Educational value 67 13.3 NA

Abbreviations: MTB, multidisciplinary tumor board; NA, not applicable.

Breast
30%

GI
46%

Surgeons
15%

Medical oncologists
78%

Radiation
oncologists

2%
Gastroenterologists

1%
Pulmonologists

4%Neuro
10%

 Thoracic/head
and neck

14%

Fig 1. Distribution of
cases presented at
multidisciplinary tumor
boards by type of cancer
and specialty of presenter.
Neuro, neuro-oncology.
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system installed at AUBMC by AGFA Healthcare
for digital software image viewing reporting, pa-
thology slides, amicroscope, and a projector. This
is a favorable setting to encourage radiologists,
pathologists, and surgeons to attend and contrib-
ute to management decisions. Attendance by
surgeons and radiologists (especially interven-
tional radiologists) could have been affected by
surgeries and breast biopsies, respectively. In-
deed, on reviewing attendance sheets, we noted
many absences for surgeons and radiologists be-
cause of unscheduled operations and breast bi-
opsies, respectively.

For eachattendee,wecalculated the ratio ofMTBs
attended to the total number of all MTBs conduct-
ed for every type of MTB. This represents the
probability that each attendee would attend a
MTB of that particular type. Each attendee was
then assigned to one of five specialty groups:
medical oncologists, radiation oncologists, sur-
geons, radiologists, and pathologists. The proba-
bilities of all attendees belonging to a particular
specialty group were averaged. This represents
the probability that an attendee of a particular
specialty group would attend a tumor board of a
particular type. In addition, to obtain the overall
probability for each specialty group of attendees,

we combined the attendance sheets of all at-
tendees from all the MTBs and calculated the
probabilities for all attendees and for each spe-
cialty group of attendees, as indicated previously.
We included attending physicians only and ex-
cluded residents and fellows-in-training.

When we stratified by type of MTB, we found that
surgeons had probabilities that reached 90.00%
and 69.82% of attending neuro-oncology and GI
tumor boards, respectively. This was lower for
breast and head and neck MTBs, with probabil-
ities reaching 25.29% and 20.37%, respectively.
Radiation oncologists had a probability of
attending a GI MTB that reached 87.80%. This
probability decreased to 45.83%, 33.95%, and
20.37% for head and neck, neuro-oncology, and
breast tumor boards, respectively. Medical oncol-
ogists had a probability of attending tumor boards
that was highest for GI MTBs, at 61.89%. The
probability was similar for each of head and neck,
neuro-oncology, and breast MTBs, with probabil-
ities of 29.16%, 37.77%, and 37.59%, respec-
tively. Radiologists had the highest probability of
attending GI and breast tumor boards, with prob-
abilities of 63.41%and44.52%, respectively. This
decreased to 37.03% for head and neck MTBs
and to 13.66% for neuro-oncology MTBs. Pathol-
ogists’ probability of attendingGIMTBs seemed to
be similar to that of radiologists, at 60.97%. This
probability decreased for head and neck, neuro-
oncology, and breast MTBs with probabilities of
16.65%, 27.77%, and 29.07%, respectively.

Case Presentations and Discussions

Of the 503 cases, 394 cases (78.3%) were pre-
sented by medical oncologists, 74 cases (14.7%)
were presented by surgeons, 21 cases (4.2%)
were presented by pulmonologists, 10 cases
(2%) were presented by radiation oncologists,
and four cases (0.8%) were presented by gastro-
enterologists (Fig 1). All physicians participated in
case discussions and in the making of manage-
ment plans. Although the majority of cases were
presented by medical oncologists, surgeons and
radiation oncologists contributed to discussions
and management plans.

DISCUSSION

Although our study was designed with the primary
end point of assessing changes of plans of patient
management at MTBs, our main finding was that
the majority of multidisciplinary plans of manage-
ment aremade at theMTBs. This study shows that
MTBs are used as a forum for group consultations
and multidisciplinary patient management. We

Table 2. Change in Plan and/or Findings

Change in

Plan/Findings

No. Cases (% of the

67 cases with a plan

made before MTB)

No. Cases (% of the

12 cases that had

a change in radiology

findings)

No. Cases (% of

the six cases that had

a change in pathology

findings)

Therapeutic
plan

4 (6)

Diagnostic plan 4 (6)

Diagnosis 1 (1.5)

Radiology
findings

Performed at
AUBMC

6 (50)

Performed
outside
AUBMC

6 (50)

Pathology
findings

Performed
at AUBMC

3 (50)

Performed
outside
AUBMC

3 (50)

NOTE. Sixty-seven cases (13.3%) had a plan before the MTB; 436 cases (86.7%) made a plan at the
MTB.
Abbreviations: AUBMC, American University of Beirut Medical Center; MTB, multidisciplinary tumor
board.
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view this as a positive trend toward better and
multidisciplinary care of patients with cancer. For
example, plans for new treatment were made in
67% of the breast cancer cases, 63% of the GI
cases, 59% of the thoracic/head and neck cases,
and 49% of the neuro-oncology cases.

We noted from our study that more multidisciplin-
ary plans were made at GI MTBs. This might be
explained by current trends for recommendations
for multidisciplinary management, including radia-
tion therapy and surgery, for almost all cases, for
bothearly-stageandmetastatic colorectal cancer.10

When physicians had already made a plan of
management before the MTB, changes in di-
agnosis were seen in 16 cases only, and changes
in therapeutic plan were seen in seven cases
only. Cases that had a change in diagnosis were
divided among the specialties as follows: 2.6%
for GI cases, 2.7% for breast cases, 5.8% for
thoracic/head and neck cases, and 3.9% for
neuro-oncology cases.

We also noted that medical oncologists weremore
likely to bring cases to the MTBs than were sur-
geons or radiation oncologists. A recent publica-
tion from the Cancer Care Outcomes Research
and Surveillance Consortium (CanCORS) prospec-
tive observational survey assessing care patterns of
patients with lung and colorectal cancer showed
that surgeons are less likely to attend weekly MTBs
than are medical oncologists and radiation oncol-
ogists. The CanCORS study showed that frequent
physician MTB engagement was associated with
moreclinical trialparticipationandwithhigh ratesof
curative-intent surgery for early-stage non–small-
cell lung cancer, but not with overall survival. The
authors also mentioned that in exploratory sub-
group analysis, frequent tumor board participation
was associated with improved survival among pa-
tients with extensive small-cell lung cancer and
stage IV colorectal cancer, and they noted that
MTBs may be most beneficial for complex cases
and unusual clinical scenarios.10

Table 3. GI Cases That Were Presented at Tumor Boards by Reason of Case Presentation

Reason for Case Presentation

Plan Made Before MTBs,

No. (% of total cases for

each category)

Plan Made at MTBs,

No. (% of total cases for

each category)

Total, No. (% of total

cases for corresponding

specialty)

GI cancer cases

Seeking additional diagnostic plans 7 (8.5) 75 (91.5) 82 (35)

Seeking a therapeutic plan 15 (8.7) 157 (91.3) 172 (73.5)*

Finalizing radiology/pathology results NA NA 42 (17.9)

Educational value NA NA 45 (19.2)

Breast cancer cases

Seeking additional diagnostic plans 7 (18.4) 31 (81.6) 38 (25.5)

Seeking a therapeutic plan 16 (13.6) 102 (86.4) 118 (79.2)†

Finalizing radiology/pathology results 18 (12.1)

Educational value 12 (8.0)

Thoracic/head and neck cancer cases

Seeking additional diagnostic plans 4 (10) 36 (90) 40 (57.9)

Seeking a therapeutic plan 4 (7.8) 47 (92.2) 51 (73.9)‡

Finalizing radiology/pathology results 12 (17.4)

Educational value 4 (5.7)

Neuro-oncology cases

Seeking additional diagnostic plans 5 (26.3) 14 (73.7) 19 (37.3)

Seeking a therapeutic plan 11 (30.6) 25 (69.4) 36 (70.6)§

Finalizing radiology/pathology results 14 (27.5)

Educational value 6 (11.7)

Abbreviations: MTB, multidisciplinary tumor board; NA, not applicable.
*Percentage of GI cases.
†Percentage of breast cases.
‡Percentage of thoracic/head and neck cases.
§Percentage of neuro-oncology cases.

246 Volume 3, Issue 3, June 2017 jgo.org JGO – Journal of Global Oncology

http://jgo.org


In a previous publication, we noted that MTBs are
also beneficial in remote areas or in low-resource
settings, where only a small group of specialists is
available, inwhichcaseamini–tumorboardmaybe
held with whomever is available to make better
management decisions and plans.5,21 Videocon-
ferencing can be useful in such circumstances.
Current advances in technology allow videoconfer-
encing and virtual tumor boards through Web
conferencingplatforms tobemadeavailable, allow-
ing all physicians, including those practicing in
remote areas, to make multidisciplinary manage-
ment plans for their patients.23,24 At our institution,
we hold separate monthly educational MTB video-
conferences withMemorial Sloan Kettering Cancer
Center and with MD Anderson Cancer Center.25,26

Improvement in the efficiency of MTBs is needed,
and suggestions were published in our recently
published survey of the international membership
of ASCO. More effective moderators of discus-
sions, better timemanagement atmeetings, better
criteria for the selection of cases, and the provision
of written summaries of cases to attendees can
better reduce the time and resources needed
for MTBs.

Although medical oncologists presented the ma-
jority of cases at our institution, surgeons were
essential in discussions and final management
plans. This may vary from institutions where sur-
geonsor radiationoncologists lead.Allmembersof
the multidisciplinary management team are im-
portant contributors to the success of MTBs by
virtue of case preparation, presentation, discus-
sion, and the making of management plans. Ra-
diologists and surgeons had lower probabilities of
attending a MTB, with respective mean probabil-
ities of 22.77% and 19.71%. As for pathologists,

the probability of attending a tumor board was
13.89%.Thismaybebecauseofotherobligations,
including scheduled operations and procedures
for surgeons and radiologists, respectively. As
much as participation in discussions and decision
making is important, presentation of cases would
expand multidisciplinary care to all patients with
cancer at each institution.

These results fromour institution show that theuse
of MTBs enhances the implementation of multi-
disciplinary management of patients with cancer
and should be helpful to health care providers
worldwide, including those practicing in remote
areas and in low- and middle-income countries.

In conclusion, multidisciplinary management of
patients with cancer is recommended for the
modern practice of oncology. Change in manage-
ment plans is considered an indicator of the ben-
efit of MTBs. Our study shows that tumor boards
are frequently used to make initial multidisciplin-
ary plans for patient management. In addition to
considering change in management plans as an
indicator of the benefit of MTBs, we suggest that
making upfront multidisciplinary plans for patient
management be considered an additional com-
ponent of indicators of the benefit of MTBs. Sur-
geonspresented the lowest number of casesat our
institution MTBs, but they attended and partici-
pated more in discussions and decision making.
Enhancement of multidisciplinary team work and
further research, in addition to the use of virtual
tumor boards and videoconferencing, are war-
ranted. The effects on management, outcome,
and survival should be assessed at various centers
and for different cancers.
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