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Abstract
Multidisciplinary care refers to a practice in which physicians
from multiple specialties attend to the same patient population.
There are many advantages to the model, including reduced
time to treatment, coordinated treatment plans, increased pa-

tient and physician satisfaction, and increased enrollment onto
clinical trials. At Central Dupage Hospital, multidisciplinary clinics
have been instituted in lung and gynecologic cancer. We de-
scribe the structure and operation of each clinic and highlight
their considerable success in improving patient care.

Introduction
A multidisciplinary approach to care refers to caring for a pa-
tient through the work of multiple practitioners, and creating a
consolidated plan that includes the recommendations of all.
The most important reason to do a multidisciplinary clinic is
that many people working together my reach more intelligent
solutions than an individual working alone.

Other reasons for multidisciplinary care include the following:
• Decrease the time from presentation to treatment.
• Decrease fragmentation, with better communication, de-

creased errors and duplicate tests, and clarified treatment plan.
• Decrease variability between physicians, ensuring applica-

tion of good clinical practice.
• Increase patient satisfaction through fewer visits and con-

sistent communication.
• Enable doctors to focus on multiple aspects of a patients

care (socio-emotional, nutrition, etc).
• Decrease medico-legal risk.
• Improve quality of life.
• Foster the setting wherein complex treatment plans can be

created and sustained.
• Increase enrollment in research studies.
• Improve the education and support of family members.
• Provide a marketable service for an institution.
• Create a unique experience for graduate medical education.
• Decrease the number of procedures needed to make a

diagnosis.
• Align programs.
• Improve survival.

The Multidisciplinary Concept: Data
for Utility
One of the clearest reasons, and simplest to define, for multi-
disciplinary cancer care is the failure to diagnose or delay in
diagnosis (medico-legal risk). Studies have shown that time
from presentation to treatment can range from 68 to 203 days
without multidisciplinary care.1-3 Some of the reasons for this
delay have been reliance on chest x-ray for diagnosis, false-
negative biopsy, patient refusal to follow up, comorbidities,
waiting times for tests, and too little detail regarding follow-
up.4-6 In an analysis of lung cancer malpractice cases, the vast
majority of cases were initiated in response to failure to diag-
nose, not the treatment plan.7 Most breast cancer misdiagnoses
are based on a triad of error: young patients, self-discovered
breast masses, and negative mammograms.8,9 Another review
that found diagnostic errors were due to failure to order the
appropriate test, failure to create a follow-up plan, failure to do
adequate history and physical, and incorrect interpretation of
tests.10 A multidisciplinary team can decrease the time to both
diagnosis and treatment, as well as increase accuracy of diagnosis.

Another reason for multidisciplinary care is that many can-
cers involve complex treatment plans that require extensive dis-
cussions between specialists in real time. Cancers that have been
studied in this regard include head and neck cancer, GI cancers,
and sarcomas, all of which show improved outcomes in the
multidisciplinary setting.11-14 Survivorship also thrives under
multidisciplinary care, which increases clinical efficiency and
promotes seamless care.15
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Improvement in communication is a clear need that can be
fulfilled by means of a multidisciplinary approach. Problems
identified in a physician survey of traditional interphysician
communication were physician dissatisfaction with the referral
process, lack of timeliness, and inadequate referral letter con-
tent.16 Another study, which looked at having a radiologist as
part of a multidisciplinary clinic, found that the presence of a
radiologist improved interpretation and patient care.17

Communication between the physician and the patient can
also improve in a multidisciplinary clinic setting. A study has
cited communication breakdown between patient and physi-
cian as a cause of litigation in 80% of lawsuits.18 For follow-up
of test results, a study demonstrated that only 64% of patients
with abnormal mammograms had appropriate follow-up, as a
result of improper documentation or communication.19

Proven Benefits of a Multidisciplinary Clinic

Patient Satisfaction
Prospectively, patients prefer a one-stop diagnostic clinic rather
than a multiple-visit approach.20 A comparison of breast cancer
patients who were seen in a traditional setting with those seen in
a multidisciplinary setting showed a statistically significant im-
provement in satisfaction scores among those who had received
multidisciplinary care.21 Improvement in satisfaction has been
associated with the increased psychosocial support and involve-
ment of patient and family in treatment decisions, as found in a
multidisciplinary clinic.22,23

Increased Accuracy of Care
A study found that the radiographic review by the multidis-
ciplinary radiologist found additional abnormalities in 23%
of cases.24

Alterations in the treatment plan are seen with regularity in
multidisciplinary clinics. Multidisciplinary discussion resulted
in alterations of treatment plan for 53 of 153 patients, in 52%
of breast cancer presurgical cases, in 43% of second opinions,
and in another study in 24% of patients.25-29 Multidisciplinary
settings also enable practitioners to increase the number of pa-
tients with lung cancer who are treated with curative intent,30

and to more appropriately select patients best suited for pallia-
tive strategy.31

An analysis of the reasons for treatment decision change
found that comorbidity, patient choice, new information, and
doctor discretion all caused changes in treatment plans in a
multidisciplinary setting.32

Improved Survival
Some studies have shown improvements in survival rates in
multidisciplinary clinics compared with rates in traditional
treatment, but these improvement do not occur in the same
time frame. Many studies compare multidisciplinary clinics to
historical controls. A brain tumor multidisciplinary clinic
found that patients enrolled in the clinic had a survival time of
18.7 months compared with 11.9 months for patients in tradi-
tional treatment.33 Survival benefit in multidisciplinary care for

breast cancer can be related to the presence of a surgeon as part
of the team.34 A colorectal study found that survival improved
from 58% to 66% as a result of more adjuvant chemotherapy in
the multidisciplinary clinic.35

Decreased Time to Treatment
A pilot program for lung lesions compared patients in a rapid
diagnosis clinic with those in a conventional clinic and found that
time to treatment decreased by 4 weeks in the rapid diagnosis
clinic.36 A French study found improvements in time to treat with
multidisciplinary lung cancer care,37 as did another study.38 A
breast cancer study found that multidisciplinary care reduced the
time from diagnosis to treatment from 42.2 to 29.6 days.23

Quality of Life
Quality of life can be well addressed by a multidisciplinary
approach to palliative care.39 A randomized study of multidis-
ciplinary versus standard intervention showed that patients who
received multidisciplinary care maintained their quality of life
during treatment; those with standard treatment had their qual-
ity of life worsen.40 This was especially prevalent in the geriatric
population, in which patients appeared to benefit from the
social worker intervention.41,42

In lung cancer, patients who received interdisciplinary care
had better improvements in pain and fatigue.39 A head-to-head
trial that compared standard care with multidisciplinary care
showed better symptom control and satisfaction with the mul-
tidisciplinary approach.43 Another study found improvement
in dyspnea, anxiety, and spiritual well-being with a multidisci-
plinary approach.44

Graduate Medical Education and Research
Multidisciplinary tumor boards have been shown to enhance grad-
uate medical education by providing a unique experience not seen
in the typical residency and fellowship.25 One study found that
they enrolled 29% more patients with the use of a multidisci-
plinary clinic.29

Decreased Variability
One study demonstrated that the multidisciplinary lung cancer
group strongly adhered to national guidelines.38 Another study
found that patients treated by a non-lung cancer specialist re-
ceived less lung-specific therapy.45

An Introduction to Our Program
Central Dupage Hospital (CDH) is located in the western sub-
urbs of Chicago. Founded in 1964, it has grown into a tertiary
care center with more than 900 staff physicians. Thus far, two
multidisciplinary programs have been created at CDH. The
two are actually quite different, with the lung program involv-
ing a rotation of patients between multiple different practices,
and the gynecologic program using the same physicians at each
clinic. They are both weekly live clinics where patients are dis-
cussed and seen by physicians, but that is the only similarity
between the two. In the lung program, there are two codirec-
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tors, one of whom is a medical oncologist, and the other a
pulmonologist. The clinics are staffed in the areas of medical
oncology, radiation oncology, pulmonary, interventional pul-
monary, cardiothoracic surgery, interventional radiology, and
pain and palliative care. They are also staffed by advance prac-
tice nurses who provide navigation services and patient educa-
tion, staff nurses, social workers, nutritionists, research staff,
and pharmacists. The participating physicians come from dif-
ferent practices within CDH. Medical oncology, for example,
includes an academic outreach group and a private practice
group. A rotating calendar was set up from initiation, which
also has paired physicians along the lines of their typical referral
patterns. Each week, a different doctor from a different practice
staffs the clinic, and each physician is assigned to a clinic on a
biweekly, monthly, or every other month basis, depending on
the number of physicians in the specialty who staff the clinic. In
gynecology, the clinic is staffed by the same gynecologic oncol-
ogist, medical oncologist, and radiation oncologist every week.
The three are all from different practices.

In terms of the structure of the actual clinic day, the two
clinics are also very different. In the lung clinic, all patients
arrive within a 30-minute time frame. They are checked in at
the front desk, escorted to rooms by the care tech, and undergo
a medication reconciliation and symptom check by the nurse.
While that process is occurring, the physicians and other staff meet
in a 1-hour multidisciplinary tumor board, at which a case over-
view, radiology, and pathology are presented and a tentative plan is
discussed. The opinions of multiple medical oncologists, radia-
tion oncologists, pulmonologists, cardiothoracic surgeons, and
the palliative care team are all solicited and discussed at this
time. There have been multiple occasions in which the radio-
graphic read has been changed as a result of this meeting, and
opinions of treating physicians have also been changed.

After the board meeting, the physicians and staff of the day
go to the clinic. The physicians go in one by one and see each
patient. So, physician A sees patient number 1 while physician
B sees patient number 2, and so on. The physicians then come
together and have a final discussion about the cases in the con-
ference room. During this time, the patients are seen by
the ancillary staff, such as nutritionists and social workers. The
navigators write up an official treatment plan, which lists the
plan of each individual doctor in a cohesive format. The patient
is given all contact numbers for physicians and staff. Then the
patient goes to scheduling and all tests are scheduled. Patients
who have not yet had a diagnostic procedure performed often
go on to either interventional pulmonology or interventional
radiology that same day to receive a diagnostic procedure.

Patients in follow-up are also seen in the lung clinic. For
example, patients with stage IIIA lung cancer are often seen
back in the clinic when they reach the point where they have
completed neoadjuvant therapy and a surgical decision needs to
be made. This is done to continue to facilitate complete discus-
sion between the physicians and to get the opinions of the other
physicians that make up the tumor board.

The gynecology clinic is entirely different in structure and
function. First, the clinic is staffed by the same three physicians

every week, with support provided by staff. The nurse navigator
and medical oncologist review the clinic schedule a day in ad-
vance to determine whether all data are ready, screen patients
according to which physician they need to see, and screen pa-
tients as potential research candidates. On the day of the clinic,
patients check in at the front desk, are escorted to rooms by care
technicians, undergo symptom check and medication reconcil-
iation by nursing staff, and meet the nurse navigator. The phy-
sicians then rotate through the rooms, with the gynecologic
oncologist seeing all patients first, the medical oncologist seeing
patients second if needed, and the radiation oncologist being
called in if appropriate. Ancillary staff such as the nutritionist,
social worker, and research nurse then see the patient if needed.
Patients are discussed by the physicians, and orders are written and
given to the nurse, who guides the patient through scheduling. The
nurse navigator also sees the patient at checkout and ensures that
they have her contact information should issues arise that require
communication with the clinic. Once an individual becomes a
patient in the gynecology clinic, she remains there for treatment
and follow-up. During chemotherapy, she may be seen outside of
the clinic for toxicity and treatment visits. In comparison with the
lung clinic, the gynecologic clinic tends to be a more intimate,
closed setting, because of the needs of the patient population.

CDH supported this clinic initiative in multiple ways. First,
administration dedicated staff to the organization of the clinics.
Second, the nonphysician staff that attends the clinics (nursing,
research, nutrition, social work, care technicians, schedulers,
front desk staff) are all employees of CDH. Also, the clinic takes
place on site in a hospital-owned space. The administration
provides a marketing budget that supports production of a let-
ter to referring physicians, letters to patients, brochures, and
signage. Also, clinic personnel attended community outreach
events and staffed booths that informed the public about the
clinics. The physician leaders in the lung clinic gave a commu-
nity presentation to the public explaining the value and work-
ings of the clinic. For gynecology, a symposium on gynecologic
cancers was given for the physicians and hospital staff. For both
clinics, phone trees were created so patients could call the mul-
tidisciplinary clinic directly, and the patients were given a “life-
line,” the number to the nurse navigator for the clinic. The
navigator was their link between testing, physician visits, and
other issues, providing support and guidance.

With regard to billing, each physician bills as an individual
consultant. Because the hospital provides the physicians with
space and staff at no charge, this was felt to be fair and equitable.
There was no physician resistance to the billing structure, but
by nature a multidisciplinary clinic can be less efficient in terms
of the number of patients seen in the amount of time the prac-
titioner has available. We have worked on this issue by having
continued follow-up meetings to discuss the workings of the clin-
ics, and we continually adjust the model to achieve the highest
standard of care. At our last meeting, for example, it was deter-
mined that we would be better served by having the nurse naviga-
tor complete the history on the patient and give it to the physicians
in typed format before the clinic to streamline the process.
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Data From the CDH Multidisciplinary Program

Lung Clinic

Time from initial referral to evaluation. Previously, the primary
delay in the workup and case management for lung cancer
patients at CDH was prolonged time to be seen by a surgeon.
With the development of the multidisciplinary lung clinic, the
average time from initial phone call to evaluation by a chest
surgeon and the entire team was reduced to 5 days. This was
previously on the order of 2 to 3 weeks. The time to initial
evaluation by medical oncology before initiation of the multi-
disciplinary clinic was 5 days (Fig 1).

Early referral to palliative care. In the clinic, pain and palliative
care staff, consisting of a board-certified physician in pain/pal-
liative care and two nurses, are in attendance at all times. All
patients who have a need for their services are seen by the palliative
care team in the clinic. In contrast, before development of the
clinic, 88% of lung cancer patients were seen by palliative care.
Therefore the clinic has improved access to palliative services,
which improves patient’s quality of life (Fig 2).

Involvement of interventional pulmonologist or radiologist. The
multidisciplinary clinic staff includes both an interventional
radiologist and an interventional pulmonologist. Before devel-
opment of the clinic, patients generally were reviewed by only
one of these specialists, but not both (14% were reviewed by
both). Now, all patients benefit from the opinion of both of
these specialists in decisions regarding the type of procedure to
be performed. This has been facilitated by having both special-
ists attend the tumor board to hear the case presentation. Then
both discuss which type of procedure would be most suitable in
making a diagnosis. For a simple example, a patient with a
peripheral nodule is usually recommended for radiology, and a
patient with central nodule for pulmonology. Both the radiol-

ogist and pulmonologist are on call for the day and perform
procedures on the patients in clinic that day. Therefore the
clinic has vastly increased the number of patients who benefit
from a discussion between service lines as to which procedure
would be best to perform (Fig 2).

Time to treatment. Patients seen in the multidisciplinary lung
clinic started their treatment in 8.5 days, on average. This treat-
ment included surgery, radiation, or chemotherapy, whichever the
first indicated treatment was. Before the creation of the clinic,
average time to treatment for lung cancer was 19 days (Fig 1).

Gynecologic Cancer Clinic

Evaluation by appropriate specialists. Before the multidisci-
plinary clinic, 73% of patients were evaluated by a gynecologic
oncologist between 2006 and 2009 (56% in 2006, 84% in
2008). According to projections based on tumor board pre-
sentations and referral patterns, approximately 100% of ap-
propriate patients have been seen by gynecologic oncology
since inception of the clinic. With regard to medical oncol-
ogy, 100% of appropriate patients have been seen since the
inception of the multidisciplinary clinic, as compared with
only 10% of such patients in the prior year (Fig 2).

Time from initial referral to evaluation. The time from initial
referral to initial visit in the gynecologic oncology clinic is 5.8 days
on average. Before inception of the multidisciplinary clinic, the
time to be seen was 21 days on average (Fig 1).

Percentage of Patients Screened for Research Studies
Of the patients seen in the multidisciplinary gynecologic oncol-
ogy clinic, 100% were screened for clinical trials, and 8% were
deemed eligible. Previously at CDH, approximately 1% of pa-
tients with gynecologic malignancies were screened for clinical
trials, and no patients were enrolled onto clinical trials. After
initiation of the multidisciplinary clinic, 75% of eligible pa-
tients were enrolled onto clinical trials (ie, 6% of the total case
load). Clearly, the problem here is not whether we are screening
or whether patients want to go on trials, the issue is having
patients that fit the trials. The reason is initially we did not
know which patients would be seen in the clinic. We had mostly
ovarian cancer trials opened, but the majority of patients seen
are uterine cancer patients. Therefore, we opened three uterine
trials recently and hope to have better matches. It is encouraging to
note that our enrollments have all been in the past 3 months. We
are members of the Gynecologic Oncology Group and have
opened their major trials. We also have three industry-funded trials
open, and one investigator-initiated trial for gynecology. Overall,
development of the clinic has dramatically expanded access to clin-
ical trials for a population in need (Fig 3).

Programmatic Issues

Improvement in Patient Satisfaction
The oncology program conducts phone surveys with all patients
who are seen for general clinic, infusion, and multidisciplinary
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clinic care. Surveys have shown improvement in key drivers:
quality of care, explanation of tests, and teamwork (Fig 4). Part
of this improvement is due to the institution of multidisci-
plinary clinics. We have received patient comments stating that
they have found value in the success of the multidisciplinary
clinic system in streamlining their care.

Presentation at Cancer Conferences
With the development of the multidisciplinary clinics, we
found that presentation of cases at oncology conferences
reached an all-time high. Lung cases were presented at 149% of
previous annual levels. Of the annual caseload at CDH, 15% of
the uterine cases were presented; before the advent of the mul-
tidisciplinary clinics, this rate was 0%. For our tumor board
conferences, attendance by multidisciplinary clinic personnel
was 95.5%, and 87.3% of cases were presented in prospective
format—that is, before any treatment was initiated.

Practitioner Satisfaction
When surveyed, the practitioners in the lung cancer clinic did
express concerns regarding efficiency and financial loss. This
concern has been discussed in multiple initial and follow-up
meetings. The concern has been minor as most of the physicians

involved have been dedicated to the clinic and have put the
needs of the clinic first. Also, each physician rotates through, so
each is committing a half day per month, or even less frequently
for some physicians (some are once every 2 months), thus re-
ducing the commitment level. Another identified problem was
that clinic physicians were repeating the same patient history
and physical examinations. This problem has been addressed by
having the APN navigator take the initial history, allowing for
individual practitioners to take an abbreviated history and then
perform a complete physical. On the positive side, practitioners
expressed satisfaction with the level of communication, de-
crease in errors, and decrease in duplicative tests.

Summary
Overall, multidisciplinary clinics present a wealth of opportu-
nities for patients and physicians in the private setting. We have
shown in our young program that multiple factors, such as time
from referral to evaluation, evaluation by appropriate special-
ists, satisfaction scoring, accessibility to clinic trials, and time
from evaluation to treatment all were affected favorably by the
development of two multidisciplinary clinics. We have been so
enthused by this success that we are next moving to other dis-
ease sites to continue to advance the level of care in our hospital.
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