
Fall, 2013



Michigan State University College of Human Medicine

Vol: 3, Issue: Fall, 2013

The Medical Student Research Journal (MSRJ) is the longest-running international academic journal in the United States authored, reviewed, 
edited, and published by medical students for medical students. It is dedicated to promoting the scientific achievements of medical students, 

teaching principles of peer and article review, and providing editorial, publishing and leadership learning experiences. Medical students 
worldwide are invited to submit manuscripts and serve as trained reviewers. The MSRJ publishes original research, case studies, editorials, 

research letters, reviews, and reflections that meet required standards, are authored by a medical student, and advance science. It is sponsored 
by the Michigan State University College of Human Medicine. Visit www.msrj.org and www.facebook.com/msrjchm for more information.

EDITORIAL BOARD
EXECUTIVE EDITORS

Kevin Patterson - MS4 and Jessica Wummel - MS3

FOUNDING FACULTY ADVISOR
Clare Luz, Ph.D. (2007 – Present)

ADVISOR, OFFICE OF RESEARCH
Mark Trottier, Ph.D. (2012 – Present)

SENIOR EDITORS JUNIOR EDITORS
Michelle Dwyer - MS3
Sahil Bobby Gambhir - MS3
Liza Gill - MS4
Skyler Johnson - MS4
Jack Mettler - MS3
Kailyne Van Stavern - MS3
Jon Zande - MS4

David Carr - MS3
Margaret Chi - MS3
Alexander Golec - MS2
Caela Hesano - MS3
Romina Kim - MS2
Patrick Roach - MS3
Timothy Smith - MS2
Kaitlyn Vitale - MS2
Mey Yip - MS2
Tina Chaalan - MS2

EDITORIAL STAFF
STUDENT REVIEWERS FACULTY REVIEWERS

Vincent Cracolici
Margaret Chi
Caela Hesano
Tina Chalaan
Patrick Roach
Kaitlyn Vitale
Evan Milton
Rama Salhi
Nandish Shah

Faculty reviewer credits will be published once per  
volume (year) to protect the double-blind reviews.  
The next recognition of faculty reviewers will be  in 
the Spring issue of Volume 3.

EXECUTIVE EDITOR ALUMNI

Andrew Wyman, M.D. 
Emergency Medicine, Carolina’s Medical Center ‘14
Executive Editor Emeritus, Founder (2007–2011)

Steven Plato, M.D.
Integrated Vascular Surgery, UH/Case Western Reserve ‘17
Executive Editor Emeritus, Founder (2007–2011)

Marissa Baca, M.D.
Plastic Surgery, GRMEP/MSU ‘18
Executive Editor (2011–2012)

Chad Klochko, M.S., M.D.
Diagnostic Radiology, Henry Ford Health System ‘18
Executive Editor (2012–2013)

David Ortiz, M.D.
Neurology, University of Minnesota ‘17
Executive Editor (2012–2013)

EDITOR ALUMNI

David Hobbs, M.D. (2011–2012)

SPECIAL THANKS

Marsha Rappley, M.D., Dean, College of Human Medicine
Aron Sousa, M.D., Senior Associate Dean for Academic Affairs
Jeffrey Dwyer, Ph.D., Senior Associate Dean for Research and Community Engagement
David Solomon, Ph.D., Professor, Office of Medical Education Research and Development
Geri Kelley, Communications Director 
Michigan State University, College of Human Medicine, Office of Research
Jincy Joby at Datapage.ie

MSRJ —Vol: 3, Issue: Fall, 2013ISSN: 2159-3647



Michigan State University College of Human Medicine

Vol: 3, Issue: Fall, 2013 Pages 01–16

Fall, 2013

Letter from the Editors � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 001 
Kevin Patterson, Jessica Wummel

REFLECTIONS
Incomplete Storytelling � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 002 

alexander s. Golec

ORIGINAL RESEARCH
Public Stroke Knowledge: Those Most at Risk, Least Able to Identify Symptoms � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 003 

Zachary Jarou, nathaniel harris, liZa Gill, meena aZiZi, shayef Gabasha, robert labril

CASE REPORT
A Rare Case of Breast Carcinosarcoma with Lymphatic Metastasis � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 009 

meGan c. hamre, Jennifer m. eschbacher, frances hahn, tilina hu

EDITORIAL
Direct Access to Physical Therapy in Michigan is Overdue � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 013 

Kevin c. Patterson, rachel a. Patterson



n the third MSRJ issue of 2013 and the first of the
2013�2014 academic year, we are very excited to

present enlightening and thought-provoking articles.
We are publishing the work of students from Michigan
State University’s College of Human Medicine and
Creighton University School of Medicine. This journal
has seen large growth since the Spring 2013 issue, and
we have bigger plans for the future.

The MSRJ has had more submissions and submission
inquiries in the time period between the Spring 2013
and Fall 2013 issues than it has received since the very
first call for submissions. We attribute this not only to
an increased amount of public relations work in the
past few months, but also to the hard work and
diligence of our previous and current staff members
setting the journal up for success. As we continue to
receive interesting and novel manuscripts, we will
continue to add to our staff of talented medical
student reviewers to handle the growth; however,
due to the demanding schedule of medical students,
we can never have too many reviewers so please
consider joining us in this capacity.

This year we implemented a new submission contest.
Eligible authors had the chance to earn cash prizes in
different categories including reflections, case reports,
and original manuscripts. The contest came to a close
with the publication of the Fall issue. The contest was a
great success, bringing in many great submissions and
generating more publicity for the journal. We hope to
announce the winners by the end of the year, and
because of the success of the contest, we may make
this a recurring competition.

Our new staff is settling into their respective roles;
reviewing manuscripts and serving on the editorial
board. During our monthly meetings, they continually
come up with great ideas that we expect to improve
the MSRJ for years to come. One of the most rewarding
parts of being an editor is being able to share our
experience and insight with the MSRJ staff and inspire
them to continue on the legacy.

Immediate plans for the future involve adding a
greater focus to the educational aspects of the journal
through an elective course at our college. This elective
will continue to evolve and become a strong fixture in

the student curriculum at MSU-CHM; enabling us to
teach about the principles of peer-review, strong
reviewing techniques, and the background behind
academic publishing, as well as generating interest
among first-year medical students to become future
MSRJ staff members. We plan on adding to our website
blog with featured postings by our editorial staff,
covering important topics for understanding academic
publishing, understanding and writing about statistics,
and the proper writing and review of manuscripts. In
addition, our Twitter account (@MSRJCHM) has be-
come a resource not only for updates about the journal
but also provides almost daily tips on writing and
publishing. We hope to continue our public relation
campaign to increase awareness of the journal and
spread knowledge to those that follow us.

Again, we would like to thank the Michigan State
University College of Human Medicine for their con-
tinued support. In addition, we would like to acknowl-
edge the hard work of our talented staff in making this
issue possible; without them the journal would not run
smoothly and efficiently. We hope that our readers will
continue to follow the progress of the MSRJ, both on
Facebook and Twitter, and on our website at http://
www.MSRJ.org. Please continue to send your wonder-
ful manuscripts as we love learning and teaching, and
hope to improve the academic skills of medical
students from around the globe.

Sincerely,

Kevin Patterson

Executive Editor � MSRJ 2013�2014

Jessica Wummel
Executive Editor � MSRJ 2013�2014
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Incomplete Storytelling

Alexander S. Golec*

College of Human Medicine, Michigan State University, East Lansing, MI, USA

*Corresponding author: Alexander S. Golec; golec@msu.edu

ur interviews, physical exams, and laboratory tests only uncover select words of a patient’s story. Some days we
may be lucky enough to stumble upon a phrase or complete sentence in their life’s tome. We base our

diagnoses on these incomplete discoveries and hope for the best. Some of us may act like we have the Rosetta Stone
in our pocket, granting us the ability to translate everything into our noble medical language. Others may focus too
much time on the details of the letters and completely miss the story behind them. Deciphering the story of each
patient requires not only a stellar medical acumen but also an ability to comprehend stories in languages that may
seem foreign to us.

The story of each patient never concludes. Each moment spent will reveal some new piece of history, emotional
understanding, or bit of data. Unexpected findings may leave us awestruck or dumbfounded, changing the way we
perceive the patient’s story or causing us to investigate certain details further. A microarray can provide a wealth of
information, but can also distort our understandings of each other. We have entered a world of curiosity, discomfort,
joy, sadness, confusion, and enlightenment. We have agreed to the challenge of caring for our myriad of patients.
We have begun to realize the art of knowing them through incomplete storytelling.

Reflections
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Public Stroke Knowledge: Those Most at Risk,

Least Able to Identify Symptoms

Zachary Jarou*, Nathaniel Harris, Liza Gill, Meena Azizi, Shayef Gabasha, Robert LaBril

Michigan State University, College of Human Medicine, East Lansing, MI, USA

*Corresponding author: Zachary Jarou; zachjarou@gmail.com

Background and purpose: Fewer than 1 in 20 patients with acute ischemic stroke are treated with thrombolytic drugs, with three-

quarters of otherwise eligible patients being excluded secondary to delay in seeking medical treatment. Lack of symptom recognition

may contribute to low treatment rates and is an important focus of public health education. The purpose of this study was to

determine if an individual’s cumulative number of stroke risk factors correlated with their ability to identify stroke symptoms.

Methods: We surveyed adults about their stroke risk factors and knowledge of stroke symptoms at grocery stores and malls in a

medium-sized university town in the Midwestern US.

Results: In total, 245 adults completed surveys. Self-reported risk factors included high blood pressure (25%), high cholesterol (22%),

diabetes (12%), tobacco use (11%), alcohol use (7%), heart disease (7%), and prior stroke (3%). Cumulatively, 56% of respondents

had no risk factors, 41% had 1�3 risk factors, and 4% had 4� risk factors.When administered a six-point stroke symptom knowledge

test, respondents with 4� risk factors were significantly less knowledgeable, receiving a mean score of 3.2, compared to those with

1�3 risk factors, who scored a mean of 4.6. Those with four or more years of college were significantly more knowledgeable than

those with only a high-school education, receiving mean scores of 4.6 and 3.9, respectively. There was no association between stroke

knowledge and use of a primary care physician.

Conclusions: Although it is known that individuals with more risk factors are more likely to have a stroke, in our study these

respondents were less able to recognize stroke symptoms compared to respondents with fewer risk factors. Future public stroke

awareness campaigns should be targeted toward those most at risk so they learn to recognize stroke symptoms and thus seek

treatment in a timely manner.

Keywords: stroke; CVA; risk factors; warning signs; patient education; public health.

INTRODUCTION
troke is the third leading cause of death and
the most common cause of severe, long-term

adult disability in the United States.1,2 The majority of
strokes are ischemic in nature and have the potential
to be treated with thrombolytic drugs, improving
long-term outcomes when administered to eligible
patients in a timely manner.3 Despite the availability
of this life-improving therapy, fewer than 1 in 20
patients with acute ischemic stroke receive thromboly-
tics, with three-quarters of otherwise eligible patients
being excluded secondary to delay in seeking medical
treatment.4�6 Of patients delaying treatment, one-
third reported that they were waiting to see if their
symptoms would improve.5 Previous studies have
shown that one-quarter to one-third of the public
cannot name a single risk factor or warning sign of a
stroke.7�9 Given these findings, increasing the public’s
awareness of stroke risk factors, warning signs, and
the urgent need for treatment is a public health
priority.

The primary purpose of this study is to determine if

an individual’s cumulative number of stroke risk factors

correlates with their ability to identify stroke symp-

toms. We also examined the relationship between

stroke symptom knowledge and age, gender, level of

education, and use of a primary care physician. The

findings of this study should be considered in devel-

oping future stroke awareness campaigns.

METHODS

Selection and description of participants
Members of the research team recruited respondents

by randomly approaching customers at grocery stores

and malls near East Lansing, Michigan. Each respon-

dent was asked if they would be willing to complete a

brief survey regarding their knowledge of stroke

warning signs. Participants either completed the sur-

veys on their own or gave verbal responses to items

read by the research team. Following completion of

Original Research
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the survey, participants were provided the correct

answers to the survey, as well as taught the FAST

mnemonic, ‘Face, Arm, Speech, Time’, endorsed by the

American Stroke Association.10 Aside from receiving

stroke education, respondents received no other

compensation for their participation.

Technical information
This IRB-approved study used an in-person, closed-

ended, 17-item multiple-choice survey. The survey in-

cluded six knowledge items (stroke symptoms), screen-

ing for seven stroke risk factors, and four demographic

questions (age, gender, level of education, and use of a

primary care physician) (Fig. 1). Knowledge of stroke

symptoms was assessed using a portion of the CDC’s

2011 Behavioral Risk Factor Surveillance System Ques-

tionnaire,11 which includes the five signs of stroke

used by the National Institute of Neurological Disorders

and Stroke.12 To guard against patterned responses,

we also included chest pain, a non-stroke symptom.

Respondents were screened for: high blood pressure,

high cholesterol, diabetes, tobacco use, alcohol use,
heart disease, and prior stroke.

Statistics
Prior to analyses, symptoms for which respondents

were ‘unsure’ were combined with ‘incorrect’ responses
to assess for unambiguous symptom knowledge. Risk
factors for which the respondent had ‘maybe’ been
diagnosed were coded as being ‘present’ to include
those with borderline risk factors. The cumulative num-
ber of risk factors for each respondent was calculated
and categorized as ‘none’, ‘1�3’, or ‘4 or more’. We
analyzed the data using Stata v12 (College Station, TX)
to estimate the prevalence of each risk factor within
the sample population, as well as the frequency of the
sample population to unambiguously identify whether
each proposed symptom could be considered a warn-
ing sign of a stroke. We compared the mean number of
correct stroke symptom responses and standard devia-
tions for a number of subgroups including gender,
level of education, number of self-reported stroke
risk factors, and by use of a primary care physician.

STROKE KNOWLEDGE SURVEY

[Stroke Knowledge]
Please check only one column per symptom.

Which of the following do you think
are symptoms of a stroke? Yes No

Don’t know
or not sure

Sudden confusion or trouble speaking

Sudden numbness or weakness of face, arm, or leg,
especially on one side 

Sudden trouble seeing in one or both eyes

Sudden chest pain or discomfort

Sudden trouble walking, dizziness, or loss of balance

Severe headache with no known cause

[Past Medical History]
Please check only one column per risk factor.

Have you ever been told by a health care professional that
you currently have or have had one of the following?  Yes No

Don’t know
or not sure

High blood pressure

High cholesterol

Diabetes

Prior stroke

Heart disease

Need to cut down on alcohol use

Need to cut down on tobacco use 

[Demographic Information]

Age

Gender
(please circle one)

Male or female

Highest Level of
Education 
Completed 

(please circle one)

Never attended school or only attended kindergarten

Grades 1 through 8 (Elementary)

Grades 9 through 11 (Some high school)

Grade 12 or GED (High school graduate)

College 1 year to 3 years (Some college or technical school)

College 4 years or more (College graduate) 

Do you have one or
more person you 
think of as your 
personal doctor 
or health care 

provider? 
(please circle one)

Yes, only one

More than one

No

Don‘t know / not sure

Refused

Thank you for your participation!

Figure 1. Survey instrument.

Zachary Jarou et al. Public Stroke Knowledge: Symptom Identification
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Comparison of stroke knowledge by gender and use of
primary care physician was performed using a t-test.
Comparisons of stroke knowledge by level of educa-
tion and cumulative number of risk factors were
performed using ANOVA and Scheffé post-hoc analysis
to determine pairwise differences between subgroups.
Multivariate regression analysis was also performed to
estimate the independent contribution of individual
variables on stroke symptom knowledge.

RESULTS
In total, 245 respondents completed surveys, 58% of

whom were female. The response rate to our survey
was not collected; however, very few individuals who
were approached refused to participate. The median
age of respondents was 40 years, ranging from 18 to 88
years. Forty-nine percent of respondents completed
a Bachelor’s degree or more, 31% completed some
college or attended technical school, 15% completed
high school or General Educational Development†

testing, while 5% had less than a high-school education.
The self-reported frequency of stroke risk factors in

our study population is displayed in Table 1. More than
one in five respondents reported having high blood
pressure and/or high cholesterol while roughly 1 in 10
reported diabetes and/or tobacco use. Less than 10%
of respondents reported alcohol use, having a history
of heart disease, and/or a prior stroke. Cumulatively,
56% of respondents had no risk factors, 41% had 1�3
risk factors, and 4% had 4 or more risk factors.

Table 2 summarizes respondents’ ability to identify
stroke symptoms. The most easily identifiable stroke
symptoms were sudden confusion or trouble speaking
(93%); sudden numbness or weakness, especially on
one side (92%); and sudden trouble walking, dizziness,
or loss of balance (87%). Fewer respondents were
able to recognize sudden headache (57%) or sudden
trouble seeing in one or both eyes (68%) as potential
stroke symptoms. To guard against patterned re-

sponses, our survey also included one symptom not
related to stroke, sudden chest pain or discomfort,
which only 44% of respondents were able to correctly
reject with certainty. Most (85%) of the respondents
reported having a primary care physician.

The subgroup analysis displayed in Table 3 demon-
strates that gender and level of education were
positively associated, and number of self-reported risk
factors negatively associated, with knowledge of stroke
warning signs, while use of a primary care physician
was not.

Multivariate regression analysis, as seen in Table 4,
again demonstrates that level of education was posi-
tively associated with stroke knowledge, while cumula-
tive number of self-reported risk factors was negatively
associated with stroke knowledge; however, gender
was no longer a statistically significant association with
stroke knowledge for this study population.

DISCUSSION/CONCLUSIONS
In this study, we were dismayed to find that respon-

dents with an increased number of stroke risk factors
were less able to correctly identify stroke symptoms.
This is unfortunate given that this population is most
likely to experience a stroke, yet may not understand
their need to seek treatment in a timely manner.

We were also surprised to find that there was no
association between stroke knowledge and use of a
primary care physician; however, other studies have
found that only 2% of patients viewed their physicians
as their primary source of stroke knowledge,9 so
perhaps this is not to be unexpected. This information
should however be alarming to primary care providers
and efforts should be made to increase stroke educa-
tion efforts in primary care settings, especially target-
ing those patients screening positive for four or more
risk factors.

It is widely known that socioeconomic position (SEP)
is one of the strongest and most consistent predictors
of health outcomes. Multiple, often related indicators
are commonly used to measure SEP in health research;
however, there is no agreement on a single best indi-
cator. While it may sometimes be necessary to capture
multiple SEP indicators to avoid residual confounding
effects, single indicators are sufficient to demonstrate
that a socioeconomic gradient exists.13 Income level,
race, and level of education have previously been
shown to be predictive of stroke knowledge.7,8,14�17

For the sake of brevity, we designed our survey to
use level of education as a single indicator of SEP.
We did not intend to make comparisons between

Table 1. Individual stroke risk factors present among survey
respondents (n�245).

Risk factors Present, n (%)

High blood pressure 61 (25)
High cholesterol 55 (22)
Diabetes 30 (12)
Tobacco use 27 (11)
Alcohol use 16 (7)
Heart disease 16 (7)
Prior stroke 8 (3)

Public Stroke Knowledge: Symptom Identification Zachary Jarou et al.
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racial or income groups in this study. Similar to the

previous work, our results suggest that increased

level of education is positively correlated with stroke

knowledge.7,8,14,15,18

Female gender has been previously shown to be

predictive of increased stroke knowledge.7,8,14,15,18

This finding was suggested by our univariate analysis

(p�0.031); however, multivariate analysis was not able

to confirm this association with the same level of

statistical significance (p�0.057). This is likely a type II

statistical error, which might have been overcome

by increasing our sample size to boost the statistical

power of our test.
Discordant with the previous work, our data suggest

that there is an overall positive correlation between

age and stroke knowledge. This is likely because other

research groups have performed analysis using cate-

gorical age ranges rather than treating age as a

continuous variable. Studies reporting data for multiple

age categories have shown that stroke knowledge

appears to be at its peak during the middle years of

life,17 while those using a single age cut-off of 65 to

75 years old have shown the elderly to have decreased

stroke knowledge.9,14,18

Table 2. Ability of survey respondents to identify symptoms of stroke (n�245).

Symptom Correct Incorrect or unsure

Sudden confusion or trouble speaking 228 (93%) 17 (7%)
Sudden numbness or weakness of face, arm, or leg, especially on one side 225 (92%) 20 (8%)
Sudden trouble walking, dizziness, or loss of balance 213 (87%) 32 (13%)
Sudden trouble seeing in one or both eyes 167 (68%) 78 (32%)
Severe headache with no known cause 139 (57%) 106 (43%)
Sudden chest pain or discomfort* 108 (44%) 137 (56%)

*This symptom is suggestive of heart attack, not stroke.

Table 3. Analysis of stroke symptom knowledge by gender,
education, number of risk factors, and use of primary care
physician.

Mean correct
responses (9SD) p

By gender
Female 4.6 (91.2) 0.031
Male 4.2 (91.3)

By level of education*
Less than high school 3.6 (91.5) 0.003
High school or GED 3.9 (91.5)
Some college (1�3 years) 4.5 (91.1)
College graduate (4� years) 4.6 (91.2)

By self-reported number of risk factors**
None 4.3 (91.3) 0.002
1�3 4.6 (91.1)
4 or more 3.2 (91.6)

By self-reported use of primary care physician
Yes 4.5 (91.2) 0.131
No 4.1 (91.5)

Note: Comparison of stroke knowledge by gender and use of primary

care physician was performed using a t-test, while comparison by

level of education and by number of self-reported risk factors were

performed using ANOVA and Scheffé post-hoc analysis.

*Level of education was related to ability to correctly identify stroke

warning signs (F�4.87; df�3241; p�0.003); Scheffé post-hoc

analysis revealed that mean knowledge score for category ‘four

or more years of college’ was significantly different from the ‘high

school or GED’ category (p�0.035).

**Increased number of risk factors was also related to ability to cor-

rectly identify stroke warning signs (F�6.26; df�2242; p�0.002);

Scheffé post-hoc analysis revealed that mean knowledge score for

category ‘4 or more’ risk factors to be significantly different from

‘1�3’ risk factors or ‘none’ categories (p�0.005 and p�0.033,

respectively).

GED, General Education Development† testing.

Table 4. Regression analysis to predict stroke symptom
knowledge.

Variable Coefficient* (b) p

Age 0.013 0.010
Gendera �0.302 0.057
Educationb

High school 0.220 0.582
Some college 0.934 0.013
College graduate 0.958 0.008

Number of risk factorsc

1�3 0.206 0.254
4 or more �0.843 0.045

*Estimated regression coefficients are adjusted for all other variables

in the table. Adjusted R2�0.1204.
aReference category is ‘Females’.
bReference category is ‘Less than high school’.
cReference category is ‘Zero risk factors’.

Zachary Jarou et al. Public Stroke Knowledge: Symptom Identification
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Our results suggest that some stroke symptoms
are more easily recognizable to the public than others.
This is consistent with statewide telephone-based
surveys of the Michigan population.8 Sudden confusion
or trouble speaking and weakness or numbness
are the most easily recognizable symptoms of a stroke,
while respondents have more difficulty identifying
severe headaches, trouble seeing, trouble walking,
dizziness, or loss of balance as potentially being
warning signs of a stroke. These differences may be
related to the symptoms that have been most heavily
emphasized in public stroke awareness campaigns
such as FAST.10

Limitations of this study include the reliance upon
respondents to self-report their risk factors, since some
patients may have denied risk factors for which they
had not actually been screened; responding ‘no’ rather
than ‘unsure’. While administering the surveys, a num-
ber of respondents stated they were users of tobacco
and/or alcohol, however denied this as a risk factor;
potentially as an artifact of how the question was
framed (Fig. 1). In future studies, it would be helpful to
quantify amounts of tobacco and alcohol consumption
to eliminate any reporting bias. While cumulative
number of self-reported risk factors likely correlated
with magnitude of stroke risk, a stroke prediction score
such as the Framingham stroke risk profile may have
alternatively been used;19 however, calculating such a
score would require more quantitative data collection
than was possible using a brief, public survey format.
Given that this survey was administered in grocery
stores and malls in a single university town in the
Midwest, our results may have limited external validity
as a result of selection bias. Indeed many other studies
have shown that there are regional differences in
public knowledge of stroke warning signs and symp-
toms.8 Additionally, our use of a six-point test to
measure symptom knowledge may not necessarily
represent clinically meaningful differences in stroke
knowledge or predict an individual’s response to seek
treatment. Individuals with severe symptoms such as
the sudden onset of unilateral weakness might seek
emergent medical attention regardless of whether
or not they knew this was indicative of a stroke.
Conversely, individuals with milder stroke symptoms
may wait for improvement before seeking treatment.

Compared to previous studies showing that one-
quarter to one-third of the public cannot name a single
stroke symptom,7�9 respondents to our survey ap-
peared to have much greater levels of knowledge. This
is likely related to the fact that our survey required

respondents to accept or reject symptoms from a
closed-ended list rather than asking for open-ended
responses. Aside from the fact that stroke symptoms
may be easier to identify with closed-ended question-
ing, there may also be an effect of patterned responses.
We were surprised to find that more than half of
respondents were unable to definitively exclude chest
pain as a stroke symptom. Further complicating the
use of chest pain to evaluate for the effect of patterned
responses is that even with open-ended questioning,
the public has difficulty distinguishing between the
symptoms heart attack and stroke.15 A study of hos-
pitalized patients who had experienced strokes found
that only half were able to identify stroke as an injury
to the brain.9 Despite public confusion in distinguish-
ing between symptoms of stroke and heart attack, it is
debatable whether this leads to significant differences
in recognizing the need for emergent medical treat-
ment. In future studies using closed-ended question-
ing, it may be beneficial to increase the number of
non-stroke symptoms in order to better evaluate the
effect of patterned responses.

Given our findings, future studies should be con-
ducted to better understand why those with the most
risk factors may have the least knowledge of stroke
symptoms. The lack of association between use of a
primary care physician and stroke knowledge should
also be further investigated in terms of the quality of
primary care received, specifically, but not limited to,
the frequency of follow-up visits, continuity with a
single provider, and emphasis on patient education.
Future public stroke awareness campaigns should be
targeted toward those most at risk so that they can
seek treatment in a timely manner should they develop
any symptoms of stroke onset.
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Introduction and Patient Profile: Carcinosarcoma of the breast is a rare malignancy composed of two cell lines described as a ductal-

type carcinoma with a sarcoma-like component. It is an aggressive neoplasm that is usually larger in size than epithelial breast

cancers and characterized by a rapid increase in size. A 32-year-old woman presented with a palpable lump in the left upper outer

breast. Imaging findings and an ultrasound-guided biopsy demonstrated a malignant neoplasm with chondroid differentiation.

Interventions and Outcomes: The patient underwent a modified radical left breast mastectomy with sentinel node biopsy. Pathology

report from the mastectomy demonstrated an infiltrating metaplastic carcinoma (MPC) with positive lymph nodes.

Discussion: The most unusual feature of this case is the lymph node positivity, as lymphatic spread is uncommonly associated with

carcinosarcoma or any subtype of metaplastic carcinoma of the breast. This case is important because it illustrates the potential

future need for treatment guidelines for this uncommon tumor.

Keywords: breast cancer; carcinosarcoma; clinical protocols; treatment protocols; lymphatic metastasis.

INTRODUCTION AND PATIENT PROFILE
arcinosarcoma of the breast, one of five subtypes
of metaplastic carcinoma (MPC), is an aggressive

neoplasm composed of two cell lines described as a
ductal-type carcinoma with a sarcoma-like component.
It is an aggressive neoplasm that is usually larger in size
than epithelial breast cancers and characterized by a
rapid increase in size.1 It has been reported to account
for 0.08�0.2% of all breast malignancies.2 Breast
malignancies affect 12.3% of women at some point
during their lifetime, with an estimated incidence of
232,340 new cases diagnosed in 2013.3 MPC of the
breast most often presents in women more than 50
years of age as a unilateral, well-defined, large, and
painless mass within the breast. Typically, MPCs of the
breast do not express the estrogen or progesterone
receptors and do not over-express the HER2/neu
oncogene.4 This ‘triple-negative’ phenotype tends to-
ward more aggressive tumors that are unlikely to
respond to targeted therapy with drugs such as
trastuzumab (Herceptin) or estrogen/progesterone re-
ceptor antagonists. Prognosis for MPC is less favorable
compared with invasive ductal or invasive lobular
carcinoma.1 Predictors of poor outcome include age
younger than 39 years at presentation, skin invasion,
and size greater than 5 cm, while the subtype of MPC
has not been shown to affect outcome.5 Five-year

overall survival for carcinosarcoma of the breast is
49�68%.2

A 32-year-old woman with a medical history of
congenital heart disease with double outlet right
ventricle status post-repair presented with a palpable
lump in the left upper outer breast. The patient had
been breastfeeding for the past 2 years and presumed
that the lump was related to lactation. No palpable
lymphadenopathy was noted on clinical exam.

The patient was sent to radiology by a breast surgeon
for initial imaging, which included a bilateral mammo-
gram and a left breast ultrasound examination. An
approximately 6 cm mildly lobulated mass was present
in the upper outer quadrant left breast posterior depth
(Fig. 1). No additional abnormalities were noted on the
mammogram. A focused ultrasound examination was
performed at the area of concern. On the ultrasound
examination, a large lobulated cystic and solid mass was
visualized with associated vascularity, corresponding to
the patient’s palpable concern. Imaging findings were
reported as suspicious for carcinoma and an ultrasound-
guided biopsy was recommended.

Left breast core biopsy was obtained, which demon-
strated a malignant neoplasm with chondroid differen-
tiation (Fig. 2). The differential diagnosis was reported as
phyllodes tumor, MPC, and chondrosarcoma.
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A bilateral breast MRI examination was performed for
treatment planning. The MRI exam demonstrated a
large predominantly cystic complex mass with thick

enhancing septations and a thick enhancing peripheral
rim corresponding to the patient’s known carcinoma
(Fig. 3). The mass was noted to involve a large portion
of the lateral aspect of the left breast. Edema and
inflammatory changes associated with this mass were
noted to extend to the chest wall with no definite chest
wall involvement. No additional abnormally enhancing
lesions were noted in either breast that would be
suggestive of malignancy. No abnormally enlarged
lymph nodes were noted on the MRI exam.

A PET CT was performed for staging. A large ir-
regularly contoured mass was noted with intense
fluorodeoxyglucose (FDG) avidity peripherally with a
standard uptake value (SUV) of 13.7 in the left breast.
Additionally, an FDG avid left internal mammary lymph
node was noted measuring 13�7 mm with an SUV of
4.2. No additional foci of FDG avidity were noted to
suggest metastasis.

INTERVENTIONS AND OUTCOMES
The patient underwent a modified radical left

breast mastectomy with sentinel lymph node biopsy.
Pathology report from the mastectomy demonstrated
an infiltrating MPC with predominant cartilaginous
differentiation. Foci of high-grade ductal carcinoma in

Figure 1. Left mediolateral oblique (MLO) mammogram
image: 6-cm mildly lobulated mass in the upper outer
quadrant left breast posterior depth.

Figure 2. (A) Cartilaginous differentiation in the tumor (hematoxylin and eosin (HE)�100x). (B) Markedly atypical neoplastic cells
lying in lacunae (HE�200x). (C) The atypical cells express S100, consistent with cartilaginous differentiation (3,3’-diaminobenzidine
�100x). (D) Background neoplastic cells with severe atypia are identified infiltrating the stroma as individual cells (HE�200x).
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situ with comedonecrosis and dense chronic inflamma-
tion were seen surrounding the tumor. Tumor size was
noted to be 10.5 cm in maximum gross dimension
on pathology. The tumor was described as a mixed
epithelial and mesenchymal MPC with 70% chondro-
sarcoma and 30% ductal carcinoma. Overall Scarf Bloom
Richardson histologic grade was 9/9 with a grade of 3 in
tubule formation, nuclear grade, and mitotic count. No
lymphatic, vascular or perineural invasion was identi-
fied. The tumor was weakly estrogen receptor positive
and progesterone receptor negative. Expression of the
HER2/neu oncogene was negative.

A sentinel lymph node biopsy was done which
showed two out of five lymph nodes positive for metas-
tatic carcinoma with metastatic foci measuring 1.2
and 2.6 mm. A completion axillary dissection revealed

12 additional lymph nodes, which did not harbor any
metastatic carcinoma. The tumor was staged as p T3, p
N1, M0, stage IIIA.

The patient received chemotherapy for 6 months
after diagnosis and did not receive radiation therapy.
A subsequent PET scan demonstrated no evidence of
FDG avid malignancy.

DISCUSSION
Metaplastic breast cancer is characterized as an

unusual, uncommon tumor that is comprised of
malignant epithelial tissue (carcinoma) mixed with
malignant mesenchymal cells (sarcoma). Most meta-
plastic tumors of the breast are poorly differentiated,
high grade, and of triple-negative receptor status.2 The
patient presented with a large, rapidly-dividing tumor
that was found to be of high histologic grade as well
as weakly estrogen receptor positive, in contrast to the
triple-negative phenotype of most MPCs. The most
unusual feature of this case is the lymph node
positivity, as lymphatic spread is uncommonly asso-
ciated with carcinosarcoma or any subtype of MPC of
the breast. However, there is a high hematogenous
metastatic potential to extranodal sites such as lung
and bone.4

Clinical features of metaplastic breast cancer and
carcinosarcoma are similar to those seen in patients
with invasive ductal carcinoma. Obtaining an accurate
diagnosis is imperative in order to optimally tailor
adjuvant therapy and improve survival and patient
outcomes.4

Imaging features of MPC have been reported as
benign on mammograms with round or oval shapes
and circumscribed margins. The lesions are often
noncalcified with a high rate of architectural distortion.4

Our patient presented with an oval-shaped 6 cm mildly
lobulated mass in the upper outer quadrant left breast
posterior depth, consistent with a poor prognosis based
on size greater than 5 cm. On sonogram, MPCs are
generally described as a heterogenous or hypoechoic
solid mass. They may also be described as a mixed cystic
and solid mass with a round, oval or lobular shape, and
most frequently demonstrate posterior acoustic en-
hancement (compared with posterior shadowing).6 The
patient’s mass was described as a large lobulated cystic
and solid mass with associated vascularity, also con-
sistent with known imaging features of MPC. The MRI
exam findings were also found to be characteristic of
typical MPC findings, which include T2 hyperintensity
and lesions containing ring-like, homogenous, hetero-
geneous, or nonenhancing internal components.4

Figure 3. (A) MRI T2-weighted image shows a large
circumscribed mass with internal high-signal intensity and
edema and inflammatory changes noted to extend to the
chest wall. (B) MRI post contrast T1-weighted image shows a
large predominantly cystic complex mass with thick enhan-
cing septations and thick enhancing peripheral rim.
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These nonenhancing T2 high-signal-intensity internal
components correlate with necrosis, cyst, and chon-
droid matrix on pathology exam findings.6

Evaluation of MPC includes analysis of receptor ex-
pression on the primary tumor, as well as close inter-
val follow-up after resection for metastasis due
to a high rate of extranodal spread. Currently, there are
no standard guidelines for the treatment of
MPC. The recommended treatment has followed the
NCCN guidelines for patients with invasive breast
cancer. Most patients undergo modified radical or
radical mastectomy followed by adjuvant chemother-
apy and/or radiation therapy.5 Mastectomy without
axillary lymph node dissection is considered standard
treatment for women with breast carcinosarcoma
because lymphatic spread is uncommon in this type
of malignancy.7 This case is important because it
identifies the potential for lymphatic spread of MPC
in a young patient and illustrates the potential future
need for treatment guidelines for this uncommon
tumor.

LEARNING POINTS

1. Most metaplastic tumors of the breast are poorly
differentiated, high grade, and of triple-negative
receptor status.

2. Clinical features of metaplastic breast cancer and
carcinosarcoma are similar to those seen in patients
with invasive ductal carcinoma.

3. The most unusual feature of this case is the lymph
node positivity, as lymphatic spread is uncommonly
associated with carcinosarcoma or any subtype of
MPC of the breast.

4. Mastectomy without axillary lymph node dissection
is considered a standard treatment for women with
breast carcinosarcoma because lymphatic spread is
uncommon.
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Direct access to physical therapists (PTs), the ability for a patient to seek care from a PT without physician referral, has been

contested for many years. The traditional gatekeeper model of access to physical therapy has changed throughout the nation and

only two states remain without direct access. Michigan is one of those states, and the state legislature has not advanced direct access

legislation despite numerous opportunities over the past 12 years. However, no evidence exists to show that direct access causes

harm to patients and the healthcare system and, on the contrary, easy and early access to physical therapy by patients has been

shown to improve outcomes and decrease costs of care. Direct access to physical therapy is long overdue in Michigan and should be

reconsidered in order to better serve our patients and the healthcare system.

Keywords: direct access; physical therapy; primary care; healthcare; utilization.

hysical therapy includes the treatment of mus-
culoskeletal disorders by qualified and specially

trained physical therapists (PTs). PTs are experts in the
field of rehabilitation, and in part 178 of the Michigan
Public Health Code Act 368 of 1978, PTs are defined as
engaging in the practice of physical therapy involving
‘. . . evaluation of, education of, consultation with, or
treatment of an individual by the employment of effec-
tive properties of physical measures and the use of
therapeutic exercises and rehabilitative procedures,
with or without assistive devices, for the purpose of
preventing, correcting, or alleviating a physical or men-
tal disability’. However, as the act continues, ‘Practice of
physical therapy does not include the identification of
underlying medical problems or etiologies, establish-
ment of medical diagnoses, or the prescribing of
treatment’.

In the state of Michigan, patients can be referred
from MDs, DOs, DDSs, or DPMs for rehabilitation of dif-
ferent disease states after being evaluated by the
physicians or physician assistants/nurse practitioners.
PTs in Michigan can evaluate, consult, and educate, but
cannot treat patients without a prescription for physi-
cal therapy from the aforementioned professionals.
A prescription for physical therapy can include the
diagnosis, mode, frequency, duration, and intensity of
treatment. Despite the prescription, professional stan-
dards established by the American Physical Therapy
Association obligate the PT to also examine the patient,
determine the nature or cause of the problem to be

treated, and develop or modify an appropriate treat-
ment plan. Open referrals or prescriptions are used
frequently for problems like lower back pain. In this
case, the referral or prescription does not specify the
direct problem or the care to be provided, but instead
states ‘evaluate and treat’. This obligates the PTs to
independently determine a diagnosis and develop a
treatment plan and recognizes that they are experts in
the field.1 The restriction on direct access is present in
two states in the United States; Oklahoma is the only
other state besides Michigan that requires patients to
have a prescription for physical therapy before a PT can
provide any treatment. Over the past few years, the
number of states that had exclusive physician referral
requirements has dwindled.

Prior to the current 2012�2013 legislative session,
four bills have been introduced to the Michigan
legislature since 2000 that failed to receive a vote at
various stages in the legislative process. The language
in previously proposed legislation has ranged from un-
restricted direct access to direct access under very
limited circumstances. Currently, Senate Bill 0690 (2013)
is designed to allow evaluation and treatment by PTs
without a physician prescription for 21 days or 10 visits,
whichever first occurs. It also adds specific clauses to
require a PT to refer a patient to a physician for cases
that present with a problem outside the scope of phy-
sical therapy practice or that fail to demonstrate rea-
sonable progress. Thirty-two other states have clauses
that require physician referral in a situation similar
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to either of the two clauses included in SB 0690.2

Furthermore, under the current prescription require-
ment, it is already stated in part 17,284 of the Michigan
Public Health Code Act 368 of 1978 that:

(1) A physical therapist shall refer a patient back to the
health care professional who issued the prescription for
treatment if the physical therapist has reasonable cause
to believe that symptoms or conditions are present that
require services beyond the scope of practice of physical
therapy. (2) A physical therapist shall consult with the
health care professional who issued the prescription for
treatment if a patient does not show reasonable response
to treatment in a time period consistent with the stan-
dards of practice as determined by the board.

Therefore, the passage of direct consumer access
would not change the manner in which a PT would
provide treatment or make decisions about the appro-
priateness of physical therapy for a given patient. A PT
must continually evaluate whether a prescription for
PT is appropriate based on the presenting signs and
symptoms or whether a referral back to a physician is
needed. The current Michigan law promotes collabora-
tion between healthcare professionals, and SB 0690
would preserve this collaboration.

The education of a PT has adapted in order to pro-
vide more comprehensive care and, more importantly,
to recognize the symptoms of an underlying disease
process that is outside the scope of physical therapy.
Currently, of the 212 accredited physical therapy pro-
grams in the United States, 96% are offered as a Doctor
of Physical Therapy (DPT).3 The remaining programs
are offered at the Master’s level, but will be required
to transition to a DPT program to remain accredited.
Students receive training in disease processes of mus-
culoskeletal, cardiopulmonary, neuromuscular, integu-
mentary, metabolic/endocrine, gastrointestinal, and
genitourinary systems with a commitment to learning
evidence-based practices for improving their patient’s
health. PTs even have subspecialties that delve into
specific regions of the body, patient populations, or
disease states. PTs have been taught the process of
physical diagnosis and history-taking skills, acting in
the patient’s best interests, leading to better health
outcomes.4 The training eventually leads to board
certification and licensure in the state they choose
to practice in (MI Public Health Code 368 of 1978,
333.17820). Licensure for all students also includes
passing the National Physical Therapy Exam (NPTE).
Because 48 states have some form of direct access,
students must possess the knowledge necessary to

practice in a state with direct access to pass the NPTE.
Therefore, students who receive an education in
Michigan are trained to practice with direct access,
yet do not have the right to do so.

Published case reports have demonstrated that PTs
consider a broad differential and are able to recognize
non-musculoskeletal disorders, leading to referral for
medical evaluation and proper management.5 In addi-
tion, PTs take detailed histories and have excellent
physical exam skills.4,6 There are multiple published
reports of PTs referring patients to physicians through
history and physical exam or through inconsistent
referral diagnoses which has led to proper evaluation
and management.7 Both DPTs and physical therapy
students scored higher than physicians of multiple
specialty types and medical students on exams de-
signed to assess intern physician knowledge of muscu-
loskeletal medicine, and were only outscored by
orthopedic specialist physicians,8 demonstrating that
on a standardized examination, PT students and DPTs
have similar if not better musculoskeletal disorder
management knowledge than most physician types
and medical students. A study of patients being referred
to physical therapy by a sample of general practitioners
and specialists showed that less than one third of
referrals included a specific diagnosis.9 Therefore, PTs
must use clinical judgment to determine the etiology of
the symptoms in order to provide treatment more than
may be commonly recognized.10 Zero adverse events
were seen in a large retrospective study of open access
to patient care in a multi-center military setting. Even
during the analysis of data, a great number of medical
diseases were diagnosed by PTs, such as Ewing sarcoma,
compartment syndrome, and pelvic masses, leading to
proper evaluation and treatment of patients.11

Quick access to PTs was shown to have positive
results and was well received among patients. The
patients were satisfied and physicians generally pre-
ferred quick access.12 Having a PT consult for patients
in an office led to a change in management and even
to a decrease in referral to physician specialists. Primary
care providers were often satisfied with a very large
majority of the consults, demonstrating that PTs can
determine physical therapy requirements and favorably
change patient management, leading to better health
outcomes.13 Early access to physical therapy has led to
a greater reduction in pain perception.14 For patients
with lower back pain, early referral had decreased like-
lihood of advanced imaging, additional physician visits,
major surgery, spine injections, and opioid prescrip-
tions.15 Early referral was also shown to decrease cost
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of care as did close proximity of physicians to PTs.15

Although the study did not take into account whether
later referrals were a consequence of negative imaging
or failed techniques prior to referral, the study only
considered outcomes after primary care provider
referral and not under direct access.

Opponents of direct access express concern about
the loss of physician oversight and control of physical
therapy utilization. As reviewed in Donato et al., PT
provided under direct access has been shown to be
cost effective, and there is often high patient and phy-
sician satisfaction with functional improvement with
PT management.16 Empirical data regarding the cost
effectiveness of direct access comes from two studies.
A 1997 study by Mitchell and deLissovoy studied over
600 Blue Cross Blue Shield of Maryland claims, and
found that costs of physical therapy care under direct
access resulted in fewer visits and over half of the cost
of those episodes that occurred as a result of physician
referral.17 Most recently, a 2011 analysis of over 62,000
Iowa and South Dakota non-Medicare claims data
similarly revealed that episodes of physical therapy
care under direct access cost less and had fewer visits
than those that were referred by a physician.18 The
study was not designed to allow comparison of disease
severity or outcomes, so this cannot be inferred, how-
ever it gives a general sense of decreased healthcare
burden by self-referral. An opponent to direct access
may argue that it will increase the costs because
patients will have to be referred back to physicians
since patients may not know what problems can
be fixed by physical therapy. However, in Scotland,
Holdsworth et al. studied the costs of self-referral vs.
physician-suggested referral vs. physician-referred phy-
sical therapy, showing that self-referred patients had
less costs associated with the injury/disease state and
decreased referrals to specialists, analgesics, and gen-
eral practitioner visits, all while having similar disease
severity.19 In addition, a study showed that self-referral
to physical therapy led to significantly shorter visits to
their primary care providers, allowing physicians
to focus their attention on other cases.20 Even though
direct access has not been shown to increase the cost
of healthcare, opponents of direct access continue to
express concern about increased costs. During the
2011�2012 legislative session, companion bills were
introduced that would have permitted third party
payers to continue to require a physician referral des-
pite a regulatory change allowing direct access. Despite
these provisions, third party payer groups continued
to oppose direct access legislation. Currently, similar

companion legislation (Senate Bills 0691-0694) has
been introduced to allow for insurance agencies, cor-
porations/businesses paying for worker’s compensa-
tion, and others to require a physician prescription as a
condition of payment for physical therapy.

In considering the peer-reviewed, published research
about direct access to physical therapy, Michiganders
should advocate for a change in state law by urging the
legislators to pass Senate Bills 0690-0694. The benefits
of direct access to physical therapy outweigh the
potential harms and unsubstantiated fears associated
with it. PTs are very well educated healthcare profes-
sionals, with nearly all entry-level PTs obtaining doc-
torate level degrees. These providers are well qualified
and able to take on more patients than primary care
physicians can handle. This would not only free up the
time that primary care providers may desperately need
for other complex issues, but would allow for shor-
tened time to treatment and lower costs of care for
many patients.
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