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Abstract
Purpose—To evaluate the impact of a multidisciplinary clinic on the clinical care recommendations
of patients with pancreatic cancer compared with the recommendations the patients received prior
to review by the multidisciplinary tumor board.

Methods—The records of 203 consecutive patients referred to the Johns Hopkins pancreatic
multidisciplinary clinic were prospectively collected from November 2006 to October 2007. Cross-
sectional imaging, pathology, and medical history were evaluated by a panel of medical/radiation
oncologists, surgical oncologists, pathologists, diagnostic radiologists, and geneticists. Alterations
in treatment recommendations between the outside institution and the multidisciplinary clinic were
recorded and compared.

Results—On presentation, the outside computed tomography (CT) report described locally
advanced/unresectable disease (34.9%), metastatic disease (17.7%), and locally advanced disease
with metastasis (1.1%). On review of submitted imaging and imaging performed at Hopkins, 38 out
of 203 (18.7%) patients had a change in the status of their clinical stage. Review of the histological
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slides by dedicated pancreatic pathologists resulted in changes in the interpretation for 7 of 203
patients (3.4%). Overall, 48 out of 203 (23.6%) patients had a change in their recommended
management based on clinical review of their case by the multidisciplinary tumor board. Enrollment
into the National Familial Pancreas Tumor Registry increased from 52 out of 106 (49.2%) patients
in 2005 to 158 out of 203 (77.8%) with initiation of the multidisciplinary clinic.

Conclusion—The single-day pancreatic multidisciplinary clinic provided a comprehensive and
coordinated evaluation of patients that led to changes in therapeutic recommendations in close to
one-quarter of patients.
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As the care of patients with cancer has become more complex, fewer patients are being treated
with single-modality therapy. Rather, most patients with cancer are now cared for using a
combination of surgery, chemotherapy, and/or radiation therapy. As such, multidisciplinary
cancer clinics have become increasingly prevalent in the management of patients with
malignancies. Multidisciplinary clinics allow specialists to work together to develop consensus
recommendations in accordance with guidelines and protocols endorsed by the clinical team.
1 Over time, multidisciplinary care has become accepted as the optimal mechanism for
delivering care in oncology. 1–3 In the USA, both the Commission on Cancer and the American
College of Surgeons require multidisciplinary cancer conferences for the accreditation of health
centers delivering multidisciplinary care.3–5

Although multidisciplinary care has widely been endorsed and accepted, the impact of formal
multidisciplinary clinics has yet to be established. In fact, little qualitative and quantitative
research exists to determine the impact of multidisciplinary clinics on patient outcomes.6 Data
on the effect of multidisciplinary clinics on patient outcomes are clearly important, as these
clinics require a substantial amount of clinical and institutional resources. While improved
outcomes in breast cancer patients treated at multidisciplinary clinics have been documented,
7,8 no such data exist for patients with gastrointestinal malignancies. Specifically, the impact
of multidisciplinary clinics to treat patients with pancreatic cancer has not been previously
documented. The use of multidisciplinary clinics to assess patients with pancreatic carcinoma
may be particularly of benefit. Multidisciplinary input can establish the correct diagnosis, and
can help in determining resectability (e.g., clearly resectable versus borderline resectable
versus unresectable),9,10 timing/sequence of therapy (e.g., neoadjuvant versus adjuvant), 11
and appropriateness for clinical trial accrual.12

The Pancreatic Cancer Center at Johns Hopkins Hospital offers a comprehensive multimodality
program that provides diagnostic and consultation services for patients with newly diagnosed
pancreatic cancer in a one-site one-visit format. The pancreatic multidisciplinary clinic offers
an opportunity for patients and physicians to review comprehensively all details of the clinical
case, after which therapeutic recommendations are offered. The objective of the current study
was to evaluate the impact of the multidisciplinary clinic on the clinical care recommendations
of patients compared with those patients received prior to review by the multidisciplinary tumor
board.

METHODS AND MATERIALS
In 2006, the Pancreatic Cancer Center at Johns Hopkins Hospital established the pancreatic
cancer multidisciplinary clinic. The purpose of the clinic was to provide a comprehensive
multispecialty evaluation for patients with pancreatic carcinoma. The multidisciplinary clinic
was conducted on a weekly basis and involved mostly new, but also routine follow-up, patient
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consultations. For the purposes of this study, only new consultations were included in the
analyses. Patient referrals were screened by a clinical nurse coordinator (JC) and further triaged
by the clinical director (JH). The coordinator was responsible for obtaining all pertinent
previous medical records, pathology slides and reports, and cross-sectional imaging as well as
official readings of prior scans. All imaging was submitted to the radiologists for interpretation
and the pathology slides were submitted to the pathologists for review. Patients were initially
triaged as having localized resectable disease, metastatic disease, or borderline resectable
disease.

On the morning of clinic, routine laboratory blood work was performed and the patients
underwent a pancreatic protocol three-dimensional (3D) computed tomography (CT) scan
(Table 1). All 3D CT studies were performed with a Definition Source CT scanner (Siemens
Medical Solutions, Malvern, NJ) according to a standard protocol.13,14 Mid-morning, the
patients assembled for an overview of support services including briefings by nutrition,
nursing, social work and the research coordinators from the National Familial Pancreas Tumor
Registry.15 Late in the morning, patients were then seen by fellows, residents, nurse
practitioners, and/or physician assistants, who performed a complete history and physical
exam. All cases were subsequently presented at a multidisciplinary conference attended by at
least one pathologist, radiologist, radiation oncologist, medical oncologist, and surgical
oncologist. On average, every clinic was attended by two or more physicians from each
discipline. All patient information, pathology findings, and radiology images were reviewed
and discussed. The multidisciplinary group then discussed the case and agreed on a consensus
recommendation that was based on the collective judgment of the physicians in attendance.
Full details of the tumor board recommendations were then communicated back to the patients
that afternoon by appropriate staff members of the multidisciplinary team.

For the purposes of this study, patient age, race, distance from the institution, as well as
clinicopathologic and treatment-related factors were recorded. The records of 203 consecutive
patients referred to the multidisciplinary tumor board from November 11, 2006 to October 9,
2007 were reviewed. Significant alterations in pathologic, surgical, radiologic, or oncologic
treatment recommendations between the outside institution and the multidisciplinary clinic
were recorded. Specifically, the outside recommendations were determined by a systematic
review of the outside institution’s records, including outside hospital clinic notes. A significant
alteration was defined as a change that had the potential to alter the patient’s clinical therapy
or outcome. How the alterations/differences in clinical assessment and therapeutic
recommendations affected the management of patients with pancreatic cancer were then
assessed.

RESULTS
The study population consisted of 203 consecutive patients seen in the multidisciplinary clinic.
Table 2 shows the clinicopathologic features of the patients. There were 97 (47.8%) men and
106 (52.2%) women. The median patient age was 64 years (range, 31–90 years). The majority
of patients (n = 159; 78.3%) were from out of state; the distance traveled for consultation varied
greatly with a median of 186 miles (range, 5–2794 miles). Most patients (n = 180; 88.7%) were
self-referred or referred from a hospital not affiliated with Johns Hopkins Hospital. Twenty-
nine patients had a history of familial pancreatic cancer as defined by the presence of two or
more first-degree relatives with a diagnosis of pancreatic cancer in the family.

Patients presented with a spectrum of clinical scenarios. The majority of patients presented
with either a diagnosis of infiltrating ductal adenocarcinoma of the pancreas (n = 106; 52.2%)
or a “suspicious” pancreatic mass presumed to be adenocarcinoma (n = 49; 24.1%). A minority
of patients were referred with presumed distal cholangiocarcinoma (n = 13; 6.4%), well-
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differentiated endocrine neoplasm (n = 7; 3.4%), ampullary adenocarcinoma (n = 6; 3.0%),
intraductal papillary mucinous neoplasm (n = 4; 2.0%), duodenal adenocarcinoma (n = 2; 1.0%)
or for other reasons (n = 16; 7.9%). The majority of patients presented prior to any surgical
resection (n = 174; 85.7%), while a minority presented following surgical resection (n = 28;
13.8%) or palliative double bypass (n = 1; 0.5%). The median time between surgery at the
other institution and presentation to our clinic was 4 weeks (range, 2–88 weeks). Only 2 of the
29 patients who underwent surgery at another institution had received some form of additional
therapy prior to matriculation to the multidisciplinary clinic (both patients had received
chemoradiation therapy).

While all patients (n = 203, 100%) who presented to the multidisciplinary clinic had prior
outside cross-sectional imaging, most patients (n = 148, 72.9%) underwent repeat pancreatic
protocol 3D CT scanning at Johns Hopkins Hospital. Among those patients who had their
pancreatic lesion still in situ (n = 175; 85.7%), the official CT report from the other institution
described locally advanced/unresectable disease in 61 (34.9%) patients, metastatic disease in
31 (17.7%), and locally advanced disease with metastasis in 2 (1.1%). On review of both the
outside as well as repeat CT scan imaging obtained at the time of the multidisciplinary clinic,
38 out of 203 (18.7%) patients had a change in the status of their clinical stage (Fig. 1).
Specifically, 3 of 38 (7.9%) patients who presented with presumed resectable disease were
found to have locally advanced/unresectable disease. In addition, 26 of 38 (68.4%) patients
were found to have previously undetected metastases, thereby upstaging them to stage IV
disease. Four patients (10.5%) who presented with a “suspicious” mass in the pancreas were
ultimately determined not to have a true pancreatic mass on cross-sectional imaging. For
example, a tortuous vessel was found mimicking a pancreatic mass. Of note, 5 out of 38 patients
(13.2%) initially presented with a diagnosis of locally advanced/unresectable disease, but were
subsequently deemed to be surgical candidates following re-review of the imaging.

Review of the histologic slides by dedicated pancreatic pathologists resulted in changes in the
interpretation for 7 of 203 patients (3.4%). Of those 7 patients originally diagnosed with
pancreatic adenocarcinoma, review of the pathology led to a change in diagnosis to well-
differentiated endocrine neoplasm (n = 2), breast carcinoma metastatic to the pancreas (n = 1),
gastrointestinal stromal tumor (n = 1), gall-bladder cancer (n = 1), benign inflammatory process
(n = 1), and serous cystadenoma (n = 1) (Fig. 2).

Seven patients were admitted to the hospital directly from the multidisciplinary clinic. Reasons
for admission included: cholangitis (n = 3), newly discovered pulmonary embolism on CT scan
(n = 2), dehydration (n = 1), and newly discovered carcinomatosis with failure to thrive (n =
1).

Overall, 48 out of 203 (23.6%) patients had a change in their recommended management based
on clinical review of their case by the multidisciplinary tumor board (Table 3). In some cases,
the changes were made based on the approach to the treatment of pancreatic cancer adopted
by the multidisciplinary clinic. For example, several patients (n = 3) were declared unresectable
at the outside institution because of tumor abutment to the portal/superior mesenteric vein (Fig.
3). At our institution, as with other major pancreatic cancer centers,16–18 resection and
reconstruction of the portal–superior mesenteric vein is routinely considered and performed in
this clinical setting. In other instances, well-differentiated endocrine neoplasms (n = 2) were
deemed unresectable because of their size as well as involvement with local visceral structures.
On review of these cases, the endocrine mass did not involve critical vasculature structures;
therefore, these neoplasms were reclassified as resectable. In other cases, the identification of
previously unsuspected metastatic disease had important therapeutic implications (n = 26;
12.8%). The recognition of previously undetected metastasis not only aborted previous plans
for surgery, but also altered recommendations for the use of chemotherapy and radiation
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therapy. In general, patients with metastatic disease were offered systemic chemotherapy while
patients with locally advanced unresectable disease would be offered definitive
chemoradiation.

Another important effect of the multidisciplinary clinic was that it increased patient access to
clinical trials, as well as the National Familial Pancreas Tumor Registry. Specifically, of the
203 patients seen in multidisciplinary clinic 51 patients were offered participation in a clinical
trial and 10 patients were actively enrolled. Enrollment into the National Familial Pancreas
Tumor Registry increased from 52 out of 106 (49.2%) in 2005 to 158 out of 203 (77.8%) with
initiation of the multidisciplinary clinic. This represented a near doubling in the number of
patients who joined the registry as compared with a similar time period from the previous year.

DISCUSSION
While the use of weekly multidisciplinary tumor boards to review select oncologic cases has
been adopted at many institutions, formal single-site, single-day multidisciplinary clinics have
not been common. It is also important to note that many other major cancer centers – even
those without a formal single-day clinic – employ a similar multidisciplinary approach to that
espoused here. The reasons for the lack of single-day multidisciplinary clinics are, however,
multifactorial. Multidisciplinary clinics require dedicated institutional resources, as well as
significant time commitments from the various subspecialty physicians. In addition, the
throughput in multidisciplinary clinics has been criticized as inefficient and slow, as only a
limited number of patients can be seen by the relatively large number of providers present at
any given clinic. However, with the advent of the Internet and increased patient knowledge,
patients are increasingly seeking care from cancer centers that offer a single-center specialized
multidisciplinary setting. While the multidisciplinary clinic can be an educational and
reassuring environment, actual data on the therapeutic effect of multidisciplinary clinics are
essential to establish empirically the impact of these clinics on patient care. Although improved
outcomes in breast cancer patients treated at multidisciplinary clinics have been reported,7,8
the current study is the first to report such data for patients with gastrointestinal malignancies.
Data from the pancreas multidisciplinary cancer clinic at Johns Hopkins Hospital revealed that
the clinical care recommendations of the multidisciplinary team compared with those received
prior to review at the clinic led to changes in therapeutic recommendations in up to one-quarter
of patients with pancreatic cancer. Such data obviously have wide-reaching implications for
both patients and physicians.

For patients presenting to our multidisciplinary pancreatic clinic, the leading reason for a
recommended change in the therapeutic plan was a new finding on cross-sectional imaging.
Specifically, 38 out of 203 (18.7%) patients had a change in the status of their clinical stage
following re-review of all available CT scan imaging (i.e., both at other centers and at Johns
Hopkins). Of note, the overwhelming majority (68.4%) of these patients were found to have
previously undetected metastases, thereby upstaging them to stage IV disease. Reliable
preoperative staging of pancreatic cancer is critical in selecting those patients without
metastatic disease, as only these patients are likely to benefit from surgical resection. Small
hepatic metastases (<1cm) often cannot be reliably identified on preoperative CT imaging.19

In fact, the sensitivity of CT to detect metastases ranges from 38% to 73%.20–23 Weg et al.
24 and Kopka and Grabbe25 have noted that a slice thickness of 2–4 mm is superior to 5–10
mm in the detection of small liver metastases. The introduction of multidetector CT imaging
has allowed the acquisition of these thinner slices in liver imaging, resulting in improved
detection rates of liver metastases.26 In the current study, the majority of patients (72.9%)
underwent a repeat CT scan at Johns Hopkins. At that time, scan slices 0.75 mm thick were
acquired and scanning data were reconstructed in a 3D format. All images were reviewed by
senior radiologists with extensive experience in pancreatic cross-sectional imaging. As a result,
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26 patients were identified to have previously unsuspected metastases. These data emphasize
the importance of high-quality imaging and expert review in assessing patients for distant
metastatic disease prior to consideration of surgery.

Accurate CT imaging is also critical in assessing locoregional resectability.19,27,28 Recently,
3D CT scan has been reported to enhance the assessment of the tumor–vascular interface,14 as
the 3D format allows for the viewing of oblique orientations of the pancreas within the
retroperitoneum.13,29 Accurate information concerning the relation of the tumor with the
superior mesenteric artery and superior mesenteric–portal vein are particularly critical as more
and more centers no longer consider venous involvement a contraindication to surgical
resection. 16,30,31 In the current study, three patients with adenocarcinoma of the pancreas were
initially deemed to be unresectable at the other institution solely due to tumor abutment/
involvement with the portal vein. Pancreaticoduodenectomy with vascular resection in
properly selected patients, however, can be associated with a median survival of approximately
2 years, which is not different from those who undergo standard pancreaticoduodenectomy.
16,30 As such, similar to other high-volume pancreatic centers, 16–18 surgeons at Johns
Hopkins will routinely consider patients for resection if the tumor can be completely removed
(R0) with planned vein resection and reconstruction. Similarly, it has been our philosophy to
pursue aggressively resection of locally advanced primary well-differentiated pancreatic
endocrine neoplasms. While there is some controversy about the treatment of patients with
advance endocrine neoplasms,32,33 several studies have reported that aggressive surgery can
be done with acceptable morbidity and can be associated with durable survival.34,35 In the
current series, two patients who were originally designated as unresectable at other institutions
were deemed to be operable. Both patients underwent a successful R0 resection, although
resection of adjacent visceral structures (e.g., stomach, colon, adrenal gland, small bowel) and/
or portal vein was sometimes required.

Second opinion surgical pathology can result in major therapeutic and prognostic modifications
for patients. Krontz et al.36 reported that second opinion surgical pathology resulted in a change
in diagnosis in 1.4% of cases reviewed. In that study, the authors36 conclude that, although the
overall percentage of affected cases was not large, the consistent rate of discrepant diagnoses
uncovered by second opinion surgical pathology had a significant therapeutic, legal, and
financial impact. Similarly, we herein report that review of the histologic slides by dedicated
pancreatic pathologists resulted in changes in the interpretation for 7 of 203 patients (3.4%).
Importantly, in two patients the diagnosis changed from a malignant to a benign process (benign
inflammatory process n = 1 and serous cystadenoma n = 1). In the other patients, the change
in diagnosis had important implications with regard to the therapeutic planning (e.g., in one
case the misinterpretation of a bile duct adenoma for a metastasis led to the abortion of surgery)
or prognosis (e.g., endocrine versus adenocarcinoma). Despite the controversies regarding
costs, a routine second pathologic opinion before a major therapeutic intervention has been
advocated as an important element to improve patient care.36,37 Data from the current study
further corroborate how a multidisciplinary approach that incorporates routine review of
outside pathology can lead to small, but meaningful, changes in diagnosis, therapy, and
prognosis.

Another significant advantage of a multidisciplinary clinic is its ability to disseminate
knowledge more effectively about local/national support groups, pertinent familial registries,
as well as potential clinical trials. Enrollment in cancer trials is low for all patient groups, but
is particularly poor amongst certain racial minorities and the elderly.38 Although the reasons
for low trial accrual is clearly multifactorial, lack of adequate screening and presentation of
clinical trials to patients for consideration contributes to lack of participation.39,40 Given that
traditional therapy for pancreatic cancer has yielded poor long-term results, investigation of
novel protocol-based therapies is particularly important and should be offered to those
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interested patients who meet study eligibility criteria. Adoption of the multidisciplinary clinic
resulted in 25.1% of patients being offered participation in a clinical trial. Unfortunately,
probably secondary to the long distances that patients traveled, active accrual into a trial was
lower (4.9%). Enrollment into our familial research register, the National Familial Pancreas
Tumor Registry, however, nearly doubled with initiation of the multidisciplinary clinic.

The current study had several limitations. Clinicians at our multidisciplinary clinic were not
blinded to the previous recommendations of the other institution. As such, clinicians had the
benefit of both the outside as well as the Johns Hopkins data on which to base their clinical
recommendations. A blinded comparison of the other institution’s versus the multidisciplinary
clinic’s recommendation would not have been ethically feasible. Blinding was not necessary,
however, to meet the primary objective of the current study, which was to assess the relative
value added of the multidisciplinary clinic. In addition, the current study lacked information
on patient evaluation and satisfaction with the multidisciplinary clinic. These data are currently
being prospectively collected and will be subsequently reported.

In conclusion, the pancreatic multidisciplinary clinic review of cross-sectional imaging
resulted in a change in clinical stage in 18.7% of patients. Re-review of pathology resulted in
a 3.4% change in diagnosis. Overall, the multidisciplinary clinic had a significant impact on
the clinical care recommendations of patients with pancreatic cancer. Specifically,
multidisciplinary case review resulted in an overall 23.6% change in the therapeutic plan of
patients with presumed pancreatic cancer. The pancreatic multidisciplinary clinic was an
efficient and effective means to assess patients with presumed pancreatic cancer. The clinic
facilitated consensus recommendations and less confusion regarding the therapeutic plan. In
addition, the single-day format improved patient education and permitted greater interaction
with support staff (social work, nutrition, etc.). Results of the current study support the efficacy
of a pancreatic cancer multidisciplinary clinic to provide an important expert opinion, as it led
to dramatic changes in the care of a significant subset of patients.
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FIG. 1.
On review of both the outside as well as repeat CT scan imaging obtained at the time of the
multidisciplinary clinic, 38 out of 203 (18.7%) patients had a change in the status of their
clinical stage based on re-review of cross-sectional imaging.
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FIG. 2.
Example case of change in diagnosis following review of the histologic slides by dedicated
pancreatic pathologist. Although the patient initially presented with a diagnosis of pancreatic
adenocarcinoma, the diagnosis was changed to microcystic (serous) cystadenoma. Note the
multiple small back-to-back cysts lined by uniform flat or short cuboidal cells with clear
cytoplasm on both low-(A) and high-power (B) views of the core-needle biopsy specimen of
the pancreas.
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FIG. 3.
Example case of change in resectability status of pancreatic lesion. The patient was deemed
unresectable at the outside institution because of tumor abutment to the portal/superior
mesenteric vein. However, the patient was reclassified as resectable with planned concomitant
resection and reconstruction of the portal–superior mesenteric vein following review at
multidisciplinary conference.
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TABLE 1

Pancreatic multidisciplinary clinic: patient schedule

Time period Objective

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

09:00–10:00 Patients given overview of support services; 10–15 min briefings:

• 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 multidiscipline tumor board

• Cases presented using proscribe outline

• Pathology reviewed

• All imaging reviewed

• Assess for eligibility for clinical trial

• Case discussed and consensus recommendations reached

14:00–16:00 Full details of the tumor board recommendations discussed with patient by
    staff physicians. Note dictated to referring physician

Ann Surg Oncol. Author manuscript; available in PMC 2010 July 20.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Pawlik et al. Page 14

TABLE 2

Clinical and pathologic characteristics of patients (n = 203)

Variable Number of patients (%)

Age (years)

  ≤49 26 (12.8)

  50–59 43 (21.1)

  60–69 61 (30.0)

  ≥70 73 (36.1)

Male 97 (47.8)

Self-referred 180 (88.7)

History of familial pancreatic cancer 29 (14.3)

Distance traveled (miles)

  ≤50 43 (21.2)

  50.1–100 30 (14.8)

  100.1–500 75 (36.9)

  >500 55 (27.1)
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TABLE 3

Reason for the recommended management change based on clinical review by the multidisciplinary tumor board
(48 out of 203 patients; 23.6%)

Reason for change in recommended management

Number of
patients
(n = 48)

Change in findings of cross-sectional imaging

  Previously unrecognized locally unresectable
   disease

3

  Previously unrecognized metastatic disease 26

  No lesion seen on repeat imaging 4

  Disease deemed to be resectable 5*

Change in diagnosis based on pathologic review 7

Change in surgical recommendation 5*

*
Two patients had a change in their recommended management based on a combination of both repeat cross-sectional imaging and surgical case

review.
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