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Black radiologists are significantly underrepresented in the workforce (2%)

HBSOM focus on providing care to underserved and under-resourced areas of the US
All radiology residencies at HBSOM have closed ( est. 1945-1972, all closed by 2004)
Reasons for closure were multifactorial

Loss of these residency programs contribute to Black radiologist underrepresentation
Opportunity for other radiology residencies to step up, help fill the gap



ina Chatterjee, Meharry Medical College, now a
radiology resident at Mount Auburn Hospital,
Cambridge, MA

* Not decided about her medical career,
father was a radiologist in India, currently
an ultrasound technologist in Canada

* ACR PIER program 2020, Dr. Andrea Birch
co-mentor — “the lightbulb turned on and
burned brightly!”

* Co-leader and co-moderator, ACR Medical

Student Symposium 2021 and 2022 Tonuka (Tina) Chatterjee
. . . . @tinachatterje3
e Publications: ACR Case in Point, ACR The o -
. . . MS3 @MeharryMedical ‘23 | @McMasterU 18 | Aspiring IR/DR | Pres @RIGatMMC |
VOICG Of Rad |O|0gy B|Og, Acad emicC @ACRRFS MSS @SIRRFS MSC #WomensHealth #ACRMedSymposium | § % [

Radiology 2021, JACR 2022



Dr. Agarwal’s presentation to Indiana
Radiological Society in Fall 2021

e “Currently, Meharry students have to rely on the single radiology
teaching faculty at Meharry and on Vanderbilt University Dept. of
Radiology. There are no radiology rotations.

* As such, we have lost one important part of the pipeline for female
and URM individuals to enter radiology. Other radiology training
institutions, such as IU, need to become more actively involved in
exposing female and URiM medical students to radiology.”



irst Cohort 2022




Meharry Medical School
Rising MS2 Visiting Summer Research Program

Collaboration
e IMPRS Program — Co-directors:
Dr. Atul Agarwal & Dr. Rupa Radhakrishnan
* Dept. of Radiology — funding 1 student
* Indiana Radiological Society — funding 1 student
* Tennessee Radiological Society — NMA conference travel

IU SOM Radiology IMPRS Program (IlU Med Student
Program for Research & Scholarship) — 10 weeks

* Research mentors & summer project
* Summer-long didactics/workshops about medical research
* Poster presentation

DEI) Committee, Dept. Of Radiology
e Campus housing & living stipend
» Career exposure, shadowing radiologists/trainees
* Volunteer opportunities: high school, middle school
* Department social events

NMA conference & oral presentation

Vanessa Okechuku John Attia






Radiology shadowing & dept. social events
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Poster
Presentation &
NMA 2022
Radiology and
Radiation
Oncology
Section

James Collins, MD Medical
Student, Resident and Fellow
Symposium, Third Prize




RESULTS

Patients Treated with UIA between
2010-2022

Black/Hispanic Patients n= B0

B 'White/non-Hispanic Patients n= 63

Patient 1

& mort

INDIANA UNIVERSITY SCHOOL OF MEDICINE DEPARTMENT OF CLINICAL RADIOLOGY AND IMAGING SCIENCES



@ CTS! St Head and Neck Biopsy & MRI
Diffusion-Weighted Imagimg

Vanessa Okechuku?-2, Cody Whitted?, Nicholas Koontzi44
Yndiana University School of Medicine, *Meharry Medical College, *Indiana University Deparitment of Radiology & Imaging Sciences; *0Otolarnglogy-Head & Neck Surgery

tive differentiation of benignity versus malignancy of head and neck tumors requires biopsy and histopathological assessment.® Despite appropriate

zation of biopsy needles into tumors via computed tomography {CT)-guided biopsy technique, a minority of imaging-guided head and neck tumor biopsies

mon-diagnostic or hypocellular, leading to ambiguity of tissue diagnosis. In this study, we assess the role of quantitative DWI and DT in the prediction of
diagnostic yield of CT-guidad fine needle aspiration (FMA) of head and neck tumars in hopes of guiding biopsy technique, predicting necessity of converting FMA to
core needle biopsy, and predicting benefit of CT-guided biopsy versus open surgical biopsy.

o Ongoing project:
Introduction Methodology - ROI analysis on all subjects (21 patients)

= Meeting with Department of Biostatistics for statistical analysis
Human body - 60-70% water Data collection from the IU Health Inclusion Criteria ) . _ .
MRI Diffusicn Imaging electronic medical record, radiclogy + Age 18 or older Most malignant lesion Most common benign lesion
+ Diffusion Weighted Imaging (DWI) information system, and picture archiving| < Pre-biopsy MRI with DWI and/or # Metastatic keratinized # Pleomaorphic adenomas
+ Diffusion Tensor Imaging (DTI) and communication system ol squamous cell carcinomas
Region + Retrospective Study % CT-guided fine-needle aspiration : ;
= Head and Neck + IRB approved andior core needle biopsy of Demographics Patients Demagraphics Patients
Diffusion Weighted Imaging % CT-guided head & neck biopsy at IU head & neck lesion FMA Hypocellular & 6
% Measures the diffusivity of H20 molecules within tissues Health from 2015-2022 Age Range g Mon-Dx
< The Good
4 Adjunct to conventional MRI Region of interest (ROI) analysis of MRl | Exclusion Criteria Feanhs core Hypocellular &
4 Prediction of benignity versus malignancy % Mean ADC + Lack of DWIDTI on pre-biopsy Mon-Dx
< May improve detection of residual or recurrent + Mean ADC lesion-to-medulla ratic imaging wil=
cancer <+ Statistical correlation
“ May identify response to chemotherapy andior 4 Free-handed ROl of lesion & medulla FhA Only FNA Hypocellular &
radiation therapy sparing peripheral 1-2 mm mon-Malig.
< May predict which patients will benefit from Core biopsy

chemotherapy or radiation therapy only
# The Bad Case Example Core H'.'p_n-uelln.lar&
iti jon-i FMA and Core Non-nalie.
4 Sensitive to motion-induced phase errors? i

biopsy

# Longer scanning time & decrease scanner
4 Overlapping ADC (apparent diffusion ! 2 A A Conclusion
coefficient) 1 ’ - v
== g ] = 2 DWW DTl may have prediction value of diagnostic yield of CT-guided
Aim J A ; 5 . : pathological procedures in head & neck region
! o e ;o R e <+ Ongoing research of 81 patients
< Aim: To determine if DWI andior DTl can be used as a - - T e 3 -3 4+ Useful imaging tool
predictor of diagnostic yield of CT-guided head & neck 1 L : i3 ) % Molecular activity and cellular functions?
biopsies y g P : ' < DTNDWI has not achieved its fullest potential
y + Potential biomarker for diagnosis, prognosis, & follow-up

Acknowledgments & References

Figure = Lesion in left prerygopalatine fossa

¥ This project was funded, in part, with support from the Indiana Clinical
R R and Translational Sciznces Institute funded, in part by UL1TRO02522
fram the MNational Institutes of Health. The content is salely the
responsibility of the authors and does not necessarily represent the
Multivariate analysis, including quantitative DWVDTI and FDG-PETICT data to official views of the Mational Institute of Haalth
f . ! improve prediction of diagnostic yield of: Sk, V-, O, €. 1, Stanrun, B & Gusts, A, K. (2018). Difusen weights
x ‘ y % CT-guided FNA L, LR | y
BF-F) PETARI wiwh T 5 i 4 Core needle biopsy of lesions
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Incoming Visiting Meharry Scholars 2023

Latifah Henry, MS1 Dasanae Davis, MS1

-

’\' 4
‘ £ \(
v

"“

Mentor: Dr. Jerry Kovoor, Mentor. Dr. Meichen Yu,
Interventional Radiology Imaging Sciences



WIR welcome for Meharry medical students
May 23, 2023
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Meharry Students 2023

Volunteering with IU Health Rising Junior

Indiana Fever game June 11 Internship students — Heylin and Geanika




Volunteering with WIR for Eureka! Girls Inc.
Radiology Workshop




Dinner with IU Radiology SIG




Breast imaging biopsy workshop
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Symptom Network of Alzheimer's Disease
Agent vs PVA

3 2 Dasanae Davis, Meichen Yu PhD
Department of Radiology and Imaging Scences
Middle Menii rte; I0diana Universy Schootof Medicne, indansgolls ndiana
:-:‘m-t-.- e i MATER ME

IMPRS Poster

Session July 27,
2023




Liquid Embolic Agent vs PVA Particles in Cases of Subdural
Hematomas Post-Middle Meningeal Artery Embolization

Latifah Henry!, Jean Mutambuze?, Bradley N Bohnstedt?, Jerry Kovoor?
‘Meharry Medical College; STUSOM, Department of Radiology and Imaging Sciences; TIUSOM, Departrent of Neurosurgery
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Symptom Network of Alzheimer's Disease

SCHOOL OF MEDICINE

RADIOLOGY AND IMAGING SCIENCES

BACKGROUND

Dasanae Davis, Meichen Yu PhD

Department of Radiology and Imaging Sciences
Indiana University School of Medicine, Indianapolis Indiana

MATERIALS and METHODS

MEHARRY"

MEDICAL €COLLE®GE

DISCUSSION

Alzheimer’s Disease [AD) is steadily increasing in prevalence, and its
progression is difficult to predict. Diagnosis of AD includes MRI and PET scans
for amyloid and tau, CSF biomarkers, neurocognitive exams such as MaCA,
and plasma/blood draws. The biomarkers used for diagnosis increase as the
clinical symptoms transition from preclinical, prodromal, and finalky
dementia (Aisen PS, 2010). The degree to which the neuropsychiatric clinica
symptoms relate to each other remains unclear. The symptom network is a
computational approach used to explain how symptoms may interact with
each other (Ferguson, 2021; Rubinoc, 2008). Studies have found that
dimensional symptoms of Alzheimer's Disease were associated with each
other. In this study, we built a symptom network, in which each symptom is
represented as a node that is linked to other symptom nodes. Netwaork
metrics were used to characterize the topology of this symptom netwark
(Fergusan, 2021). We aim to create a symptom network for AD using the
MoCA [Montreal Cognitive Assessment), with this we will visualize and
examine network topology across the AD spectrum, including cognitively
normal {CN), mild cognitive impairment (MC1), and AD dementia.

We used the ADNI databasze {Alzheimer's Disease Neuroimaging Initiative] to construct symptoms networks
across the AD spectrum (preclinical, prodromal, and dementia). The AD spectrum includes normal aging (e.g-,
cognitive normal and subjective memary complaint), early and late mild cognitive impairment (e.g., eMCl and
IMOI) and AD. The MaCA scores consist of 7 different neurocagnitive symptom domains. Blinded data scores for
each domain and total MoCA scores were calculated. Data was unblinded to match domiin scores to patients
diagnases. We used the averaged domains to create symptom networks for CN, SMC, eMCl, IMCI and AD patients,
respectivehy.

For construction of the symptom network, we used Pearson’s correlations for each diagnosis. Each node
represented one domain on the MoCA scoring sheet. These symptom nodes were linked to each other using
Pearson's correlation as measurement between nodes. Symptom netwarks were then graphed, and a color map
was created. Utilizing the Brain Connectivity Toolbox (BCT), netwark metrics including clustering coefficient,
strength, edge betweenness, within module degree, modularity, global and local efficiency were calculated to
characterize the network topography. SPSS and Microsoft Excel were used for graphing of data and description
talculations i.e., count, mean, average, and range. MATLAB and BCT were used for computing Pearson's
Correlations, conducting statistical analysis, and building symptom networks. Non-parametric statistical including
Kruskal-Wallis for more than two means and the Mann Whitney tests for twa means were used.

Total: Cognitive Normal 2036, AD 556, SMC 992, EMC 2150, LMOI 1795

Exterded Legand
Diagnoses

spatialy executive Coxgritiv Mol

RESULTS

Although other relevant data was included, the total score was excluded for MoCA baseline for some patients (unblinded p= 23.83).
Mean imputation was computed in place of missing data. Unblinded proctor-inputted averages differed from blinded cakculated averages,
{p<0.05) suggesting differences in calculation methods (blinded p = 22.87; p <0.05). The trends were the same in the proctor inputted

data as the calculated blinded MoCA scores. MoCA scores were different amongst all five diagnoses (p<0.05). The MoCA scores of CN
participants differed from those of AD participants (p<0.05). MaCA scores were not statistically significant between CN and SMC (p=0.05).

Late mild cognitive impaiment
Abstraction Alzheimer's desase
Dedayed

e

| {Memery]

Symptom Metwerks

VEE Maming Del/Miem

Z Score for Centrality

SMAC ehCI InCI mAD

After reviewing the symptom network, we decided to investigate visuospatial and executive functioning more in-depth. All five diagnoses
differed fram each other in the visuospatial/executive domain (p<0.05). The CN and SMC groups did not differ for this domain p=0.05),
however, eMCI and IMCI were different (p<0.05).

Network topography for preclinical stages [e.g., CN and SMC) were relatively similar; IMCl and AD also resembled
each other. Strength increased as AD progressed, howewer the IMC| prodromal stages were higher than AD. Strength
was lowest for delayed recall. Similarly, the clustering coefficient was lowest in the delayed recall domain, with these
values highest in IMCI, followed by the AD group. Betweenness for all other domains was zero, but highest in the
delayed recall domain. The delayed recall domain in the CN, SMC, and eMCl groups was 30, whereas it was 18 in the
IMCI and AD groups. The participant coefficient for all domains and groupings was 0. However, the within-module
degree z-score, although negative, was highest in the delayed recall domain, with naming and abstraction averaging
the lowest. Each diagnosis grouping differed in Z scores with no notable trends for all 7 domains.

MoCA scores between CN and SMC were similar, but
significantly different between other group
combinations. Including between normal aging (CN and
SMC) and patients (eMCI, IMO, and AD), between eMCI
and IMCI, and lastly between MO and AD. These
differences were consistent across all 7 domains,
indicating an AD patient will have deficits in multiple
neuracognitive domains (Jack et al., 2018; Jessen et al.,
2020; Warren et al., 2023).

With colormap visualization and network metrics of
the symptom networks we were able to confirm the
progressive model of AD. The prodromal and AD stages
had lower degrees of functional segregation and more
connectivity amongst the seven domains. In contrast CN
and SMC groups, the domains exhibit more
independence and less overall connectivity functionally
(Ferguson, 2021). Indicating as disease progression
waorsens, patient’s clinical symptoms exhibit a higher
degree of functional interaction.

Memary and visuospatial/executive functioning
domains were most prominent. The
visuospatial/executive domain had the strongest
correlations with attention and orientation. As tested by
the MaCA exam, visuospatial fexecutive functioning is a
multi-part exam, testing functions located in multiple
anatomical sites. It would be expected that this pathway
would have multiple interactions with ather domains
(Nasareddine, 2017). Ferguson (2021} emphasizes the
importance of memory as a central node reaffirmed by
our findings. Memaory, transitioned from a strong anti-
correlation to a weak correlation. This suggests memory
influences the other six domains. Further, the high
betweenness scares and low participation coefficients
suggests this node plays a significant role in the
connectivity of the symptom network. As memory
increased in relevance so did severity of diagnosis AD
(Ferguson, 2021; Rubinoc, 2009; Warren et al,, 2023).
Metwork topegraphy for all nen-memory domains were
similar.

As we have shown, the symptom network is a usefu
method for tracking the progression of AD through five
clinical stages. Future studies will include demographic
information in the netwark model, elimination of
heterogeneity data, and use multivariate analysis to
investigate relationships between multiple domains of
AD such as the visuaspatial, attention, and orientation.

ACKNOWLEDGMENTS
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Third Cohort 2024




2024 Meharry Summer Research Interns with the IU Radiology IMPRS program

Kofi Boahene, MS 1 Jasmine Clark, MS 1

Research mentor Dr. Meichen Yu Research mentor Dr. Vivek Halappa
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Jasmine Clark, volunteering for our [U WIR Dr.
Lauren Ladd, lead organizer, for Girls Inc.
Radiology Workshop




WIR volunteering for Girls Inc. Eureka! 2024
Career Talks: Jasmine Clark talks about Medical
Nelalele]




Dinner out with our U Black Radiology
nterest Group resident- mentors




Brunch with U Radiology Student Interest Group,

ir of lU Rad SIG
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Poster Presentations 2024
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SCHOOL OF MEDICINE

RADIOLOGY AND IMAGING SCIENCES

ABSTRACT

Progression of Neuropsychiatric Symptoms and Cognitive Decline in Alzheimer’s Disease

Kofi Boahene', Meichen Yu?

1School of Medicine, Meharmy Medical College, 2Department of Radiology and Imaging Sciences

Indiana University School of Medicine, Indianapolis, Indiana

RESULTS

Alzheimer's Disease is a neurodegenerative disorder that is the
major contributor to the advancement of dementia in the aging
populations. Alzheimer’'s Disease is based on a concrete ATN
framework for diagnosis but has many different presentations
ranging from no cognitive impairment To Severe cognitive
impairment or demeantia. Using ADNI data from patients without
cognitive impairment and patients with confirmed cognitive
impairment who were given neurcpsychiatric and cognitive function
assessments we analyzed what differences were prasent in their
results over a 3-year period. We found that neuropsychiatric
symptoms were not drastically different between beoth groups, but
there was a drastic difference in cognitive function based on the 3
cognitive assessments usad.

BACKGROUND

ADis 8 progressive neurcdegensrative disonder, the main cause of dementia
affecting tens of millions of people worldwide. Despite intensive =fforts, the causs of
AD remains poorty understood, and v diagn eatment are still
challenging (Boxer & Spering, 2023; Long & Holzm, . Biologil
defined the abnormal accumulation of extracellular amyloid-f-containing plagues,
tau~contzining neurofibrillary tangles, and neurcdegensration (Jack et
2021). According to the AT[M) system | ., 2013), the A5
and tau biomarker z2d to define ADand relatad dison nvivo and the
neurcdegeneration biomarkers are used to clinically stage the disease ona
continuum from no cogniti eclinical] to mild cognitive impairment
{prodromal] and probable AD dementiz. Cli Iy, AD is defined by cognitive
impairment (e.g., memary loss, disorientation, languzge problems, sxecutis
dysfunction) neuropsychiatric symptoms (e.5., depression, anxisty, apathy,
agitation, sleep problems; Ly 5 et al., 2011) in multiple domains, along with
functional decline in daily activities. However, currently it is unclear how cognitive
and neuropsychiatric symptoms changs over time, and how they are related to AD
bicmarkers.

MATERIAL 5 and METHOD 5

: Initiative (ADNI) ¢

NPIQ Scores Over Time

.\mﬂ. .L.“]LL“.h.‘._L\.I_J\_ “‘

MNPIQ Total Scores Over Time

i

CDE Total Score Average Over Time

CDE Scores Average Over Time

MMSE Total Score Over Time MoCA Total Score Over Time

‘when looking 2t the individual MIP

DISCUSSION & CONCLUSION

res, which detact
pressnce or absence of neuropsychistric symptomatology,
the average scores do have small variance over the 3 of
aszessment. However, when looking at the totzl score which
mezs FVErEge ¥ the patient papulation and the
contral population Sverage ties differed bazad on the
time they were measured. If we move to the cog)
function domains, we see 8 larger difference inthe
berween the patient population and the control pop i
In the COR individual score dats, controls were mane likely to
have an absance or questionable impairment while the on
gversge the patients were near questionable impairment, in
some casas close to mild impairment. Considering the total
sCorEs, p ts scored significantly higher on average than
the contrals. In the MMSE data, t
at zach tima of maasu
25-26 rangs which is stil
cognitive impairment. Lastly, for MoCa dats, the centrols on
gversge scored near or below 26, the MoCA cut off for
abnormal cognitive function. The patients performed far

at some time points scoring on average 18 and some
time points scoring on average 22.

Based an the NPIQ data we have gathered the results for the
atric symptomatology did not show any

differences betwesn the patients and contral groups. On the
other hand, data gathered using cognitive domain

id show differences s2en the control and

t =very time paint sured. Farticularly,

MoCA scores had patients scoring well below the cutoff for
normal cognitive function. However, th
lirnitaticns to the dats that w
pooled from multiple centes dsta transfer errors
that may have been in place. It was noted that some subject
data was eit ncomipls




Solid renal masses on CT: Incidence of Benign vs Malignant Lesions -
SCHOOL OF MEDICINE . . . .
RADIOLOGY AND IMAGING Radiologic Pathologic Correlation
SCIENCES

0

Jasmine C. Clark’, Vivek G. Halappa?,
1School of Medicine, Meharry Medical College , 2 Department of Radiology, School of Medicine, Indiana University, Indianapolis, IN

Abstract Renal Masses By Type '20-'21

Fig. 3 Benign vs Malignant. This figure demonstrates the
- proportion of resected renal masses that were classified as eit
Introduction benign or malignant
sa inciden: . sty urknown Results

Fig. 1. Renal Masses by Type. This figure demonstrates the different types of renal masses and how many
patients were diagnosed with that particular type of lesion.

References

Methods

at 1U Health Univ

J - i) LS
Fig 2 Types of Renal Lesions on CT. A Renad ma, B Renal angiomyolpoma, C. Renal cel cardnoma, D. Rena

INDIANA UNIVERSITY SCHOOL OF MEDICINE IMPRS 2024



Opening up to all URIM students
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Indiana University
Radiology Summer Research Program

Highlights

o Forrising MS2 students interested in Radiology

» 10-week experience on the U Indianapolis Campus

 Program-paid housing in fully furnished Riverwalk apartments

* Living expense stipend - $3,000

« Collaborative research project supervised by an appointed PhD
Imaging Scientist research mentor

Experience

« Joined with Indiana University Medical Student Program for Research and
Scholarship (IMPRS) students
The culmination of research with a poster presentation
Weekly workshops for succeeding in scientific research throughout your
career
Opportunities to attend visiting speaker seminars, conferences, and
department social activities with trainees, faculty, and staff
Shadow and explore radiology subspecialties, reading rooms, and worklife
Volunteer opportunities such as Eureka!, high school internships, and
outreach

Interested? Scan here to
receive program emails!

Timeline




| DON’T WANT TO BE

a pro quarterback, a power ward, an entertainer

| WON’T BE LIMITED BY
what vou think I should be, what you think I can’t be

’'m going tobe adoctor.
You can’t reach young minds too early.

Work hard in school. Achieve greatness.

W(*I:i;uH‘J{:"‘mhw : )
@@MeharryMedicalCollege healthcaring.mmc.edu

AR Thank you, IRS,
for co-sponsoring
~ the students!
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