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Abstract
A community cancer clinic, through cooperation with its par-
ent health care system, developed a lung cancer multidisci-
plinary clinic (MDC) to enhance patient care and prevent out-
migration to competing health care systems. The local
medical and radiation oncologists collaborated with a tho-
racic surgeon from the tertiary care hospital in establishing
the lung MDC. All the participating physicians are employed
by the health care system. A cancer care coordinator assured
that all necessary tests were obtained and available to the
physicians at least 1 day before the clinic. The multidisci-
plinary team also included a pulmonologist and met every
third week. Other sub-specialists were involved as neces-
sary. Final treatment recommendations using National Com-

prehensive Cancer Network guidelines were made for each
patient at the MDC visit. This clinic, once established, re-
sulted in significant improvements in the quality of care, pa-
tient satisfaction and retention of patients. Time from
diagnosis to initiation of treatment was reduced to a mean of
18 days from a mean of 24 days. The community cancer clinic
had an increase in lung cancer patient care by 28% and a 9.1%
increase in gross revenue. The tertiary care hospital benefited by
providing all patients with definitive surgery, including minimally
invasive surgery. The tertiary hospital thoracic surgeon had a
75% increase in referrals from the lung MDC geographic area
over the previous year. This collaboration in the development of
MDCs demonstrates how patients, caregivers, and the health
care system benefit from MDCs.

Introduction
The increasing complexity of cancer diagnosis and treatment
has resulted in establishment of multidisciplinary clinics
(MDCs) across the country. A great deal of information on
MDCs has been published, and most sites treating cancer pub-
licize the use of MDCs, but little is published documenting the
benefits of MDCs in cancer treatment. Lung cancer is an exam-
ple of a disease in which affected persons benefit from multidis-
ciplinary care. All professional disciplines are required for
cancer diagnosis, treatment, supportive care, family and psy-
chological support, and survivorship. Cancer of the lung and
bronchus is the third most commonly diagnosed cancer in
Wisconsin, following prostate and breast cancers.1 It is the
leading cause of cancer-related death for both men and
women in Wisconsin.1 Local disease can be cured with
proper surgical intervention, but fewer than one third of
patients present with localized disease. To provide the best
care and improve survival, it is critical that nurses, pulmo-
nologists, radiologists, medical oncologists, radiation on-
cologists, and surgeons formulate a unified, evidenced-based
management plan.

A problem in the development of MDCs in nonacademic
centers is the effective use of busy physicians who are compen-
sated according to a work relative value units methodology and
have concerns about travel and nonproductive time. We estab-

lished a MDC in a community cancer clinic and measured the
impact of the clinic on quality of care, patient satisfaction,
patient loyalty, and financial performance.

Background and Methods
Aurora Sheboygan Medical Center is a full-service community
hospital serving a predominantly rural county population of
114,561. It is part of a large integrated nonprofit health care sys-
tem, Aurora Health Care, serving all of eastern Wisconsin through
14 acute care hospitals, including other regional and tertiary hos-
pitals. Before implementation of the MDC, our integrated
health system had 13 medical and radiation oncology sites lo-
cated throughout eastern Wisconsin. For 3 years before cancer
became a system service line focus, physicians from across
the system would gather informally to share best practices
and advance the integration of National Comprehensive
Cancer Network (NCCN) guidelines2 at their local/regional
sites. It was through these informal meetings that the She-
boygan medical and radiation oncologists, the Milwaukee-
based thoracic surgeon, and the director of growth and
market development for cancer began to strategize the devel-
opment of the thoracic MDC.

Internal analysis of the patient volume and care provided to
patients with cancer identified a selective decrease in the num-
ber of patients with lung cancer being treated in the community
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hospital (Fig 1A). There appeared to be a 33% reduction of
such patients from 2006 to 2008. Lung cancer incidence in
Sheboygan County was reported as 333 cases between 2000 and
2004.1 On the basis of these data, we estimated that 32.8% of
patients in Sheboygan County with a primary diagnosis of lung
cancer leave the county for some or all aspects of their cancer
care. Our data also suggest a higher proportion of patients with
lung cancer leave the market compared with patients with other
major cancer types (Figure 1B). On review, we identified that
77% of the patients with lung cancer in this market presented
with stage III or IV disease, which requires multimodality treat-
ment. The review also suggested that an MDC for lung can-
cer might be possible and the simplest solution. We
concluded that there was an opportunity to improve care to
patients with lung cancer and thereby permit some to be
cared for closer to home.

Focused review indicated a community perception that the
expertise was not available in Sheboygan County for compre-
hensive care of patients with lung cancer. A strategic plan was
developed to establish a lung cancer MDC with dedicated staff-
ing and expertise in lung cancer.

The objectives of the MDC were:

• Use an evidence-based approach to the evaluation and
treatment of lung cancer patients on the basis of NCCN
guidelines.

• Provide a setting in which more timely diagnosis and earlier
intervention can occur.

• Provide a prospective multidisciplinary approach to the
diagnosis, staging, and treatment of lung cancer and pro-
vide evidence-based treatment recommendations to pa-
tients at the time of their MDC visit.

• Use a cancer care coordinator to facilitate personalized pa-
tient/family navigation, education, and plan of care.

Local Sheboygan leadership was engaged in the planning
process, as were their key physician stakeholders in pulmonol-
ogy, primary care, and general surgery. Communication strat-
egies included presentations at the Sheboygan Management
Committee, local tumor board, and staff meetings. Electronic
communications were also targeted toward the health system–
employed physicians and key office staff, announcing the im-
plementation of the MDC and process for referring patients.
The Sheboygan breast care coordinator expanded her role to
include care coordination of patients with primary or meta-
static lung cancer. Scheduling and billing accountability
stayed at the local level, with tracking of local and tertiary
center metrics managed by the system cancer program via the
growth and market development director The plan included
tracking such metrics as impact on quality of care, patient
satisfaction, physician satisfaction, retention of patients in
the system, and revenue to determine the benefits of this
MDC.

One of the physician champions for this MDC clinic was an
expert in minimally invasive thoracic surgery with quality out-
comes equal to or better than those benchmarked by the Society
of Thoracic Surgeons (STS). The presence of this surgeon pro-
vided local specific lung cancer surgical expertise. The radiation
oncologists and medical oncologists agreed to staff the MDC
and adhere to NCCN guidelines, which ensure compliance
with national treatment guidelines. Access to National Cancer
Institute (NCI) cooperative clinical trials was also provided to
patients in the MDC. The cancer care coordinator was iden-
tified to staff the clinic and communicate with patients/
families and all medical providers, including the referring
physician. The coordinator was a critical element in the
success of the MDC. A patient pathway was developed (Fig
2) as part of the implementation plan for facilitating referral
and decision making for nononcology primary care provid-
ers in this local market.

Before the patient visit, the cancer care coordinator retrieves all
the necessary diagnostic information then schedules a team confer-
ence. At the conference, all the participating physicians review the
patient information. NCCN guidelines are reviewed, a prelimi-
nary treatment recommendation is developed, and the lead
physician is identified. The lead physician, who performs the
consultation with the patient/family and other specialists essen-
tial to care, meets with the patient at the same clinic visit.
Patients are provided with clear, evidence-based treatment rec-
ommendations and are then able to make informed decisions,
be referred for second opinions if requested, and start therapy. If
surgery is part of the treatment plan, the thoracic surgeon who
staffs the MDC performs surgery at the health system’s tertiary
hospital, which is located 60 miles away. The high-volume
operating room and nursing support of the tertiary hospital
support clinical outcomes that exceed the STS benchmarks for
margins and length of stay (LOS), as well as minimize intensive
care unit use. All other care, for example, postsurgery follow-up,
chemotherapy, and radiation therapy, are given in the local
community setting.
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Figure 1. (A) Number of patients with cancer treated by year in the local
hospital by cancer type before the implementation of the multidisci-
plinary clinic for lung cancer. (B) Lung cancer patients treated in the
study geographic area.
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Metrics

Time to Treatment
The most striking improvement was the significant reduction of
time from diagnosis to definitive treatment. The time from diag-
nosis (biopsy) to treatment was reduced to a mean of 18 days
(range, 2 to 112 days) compared with a mean of 24 days (range, 2
to 81 days) before implementation of the MDC; the traditional
benchmarks in the literature are 32.5 to 79.5 days.3-12

Retention of Patients
The patients who participated in the lung MDC reported ex-
tremely high satisfaction. Of the 46 patients that participated in
the Lung MDC during the defined time period, 94% stayed
within the system for their care, which compared favorable to
86% of the Sheboygan lung cancer patients that stayed in the
system the year prior (2008). A critical element of the patient’s
satisfaction was seamless cancer care coordination that was fa-
cilitated by and between the local cancer care coordinator and
the tertiary center lung cancer coordinator. The surgical staff of
the system’s tertiary center was completely informed about the
patient status and background before the patient arrived for
admission. All postoperative outpatient care was provided back
in the local community. Because all the preoperative work-up
was performed locally and all subsequent care provided locally,
the patients were able to receive care in their own community.
The overall mean for patient satisfaction of the Lung MDC was

98% “very satisfied,” on the basis of a simple eight-item ques-
tionnaire. Before implementation of the MDC, patient satisfac-
tion of the care at the Sheboygan oncology clinic was reported at
95% “very satisfied” on a similar questionnaire.

Financial Results
There appeared to be financial improvements locally. Although
follow-up was short, there was an approximately 28% increase
in care provided to the lung cancer patients and a 9.1% growth
in gross revenue (Figs 3A and 3B) at the community based
hospital. The health care system benefited by having in-system
patient referral to the tertiary care center rather than to another
system. The increase in local community health system reve-
nues did not increase the overall health care expenditures to the
patient. Rather, the revenue increase was due to retention of
patients who would otherwise have migrated out of the system.
Although not measured, this rapid work-up and therapy within
an integrated health care system potentially avoided duplica-
tions of expensive testing or review of diagnostic biopsy mate-
rial. This approach may have the potential to decrease health
care expenses, and we plan to measure this impact in future
analysis of MDCs.

Clinical Quality
Possibly most important, the initial work-up met national
guidelines, with no duplication of testing necessary because
the medical records, pathology, imaging, and laboratory data
were available to all sites of care. Work-up and all therapy
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Figure 3. (A) Impact of MDC as measured by number of patients. (B)
Volume of care provided as measured by charges. AHC, Aurora
Health Care.

Abnormal chest x-ray 

Abnormal chest CT 

Referral to lung cancer clinic by PCP 
(call made directly to coordinator) 

Coordinator communicates with the team 

Additional diagnostics may be  ordered per NCCN guidelines 
(biopsy, pulmonary function tests, PET/CT, etc)  

Coordinator schedules appointments for patient to be seen in MDC  
(all appointments scheduled on same day) 

Team preconference day of MDC 
(all diagnostic material reviewed)
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Treatment decision made by team 
(plan is communicated to patient/family on that day by team)

Figure 2. Lung cancer multidisciplinary clinic (MDC) patient flow. CT,
computed tomography; PCP, primary care provider; NCCN, National
Comprehensive Cancer Network; PET, positron emission tomography.
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were consistent with NCCN guidelines, and patients had
access to clinical trials. Surgical care continued to meet or
exceed STS benchmarks and will be monitored on an ongo-
ing basis by the MDC.

Summary
Participating physicians involved in this lung MDC quickly
embraced patient-centered collaborative care as a superior
model for cancer care. Implementation of this MDC resulted in
significant improvements in the quality of care, patient reten-
tion, and health system financial growth. It also appeared to
enhance the local reputation of lung cancer care in the commu-
nity and may have reduced overall costs.
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