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 Speaker Dr. Alexandra Golby Heads  ViSE Seminar Series 
 

 

 

     Established last fall, the Vanderbilt initiative in Surgery and Engineering (ViSE) is a collabo-

ration between engineers and surgeons to promote innovative 

solutions for the surgical care of patients.  Heading the ViSE 

seminar series this semester was Dr. Alexandra Golby, MD.  

Golby is a neurosurgeon and Director of Image-guided Neuro-

surgery at Brigham and Women’s Hospital in Boston.  Addition-

ally, she is an Associate Professor of Surgery and Radiology at 

Harvard Medical School.  Dr. Golby’s laboratory is an excellent 

embodiment of the central goals of ViSE,  the creation of physi-

cian/engineering teams working together to implement bio-

medical technology to diagnose, prevent, treat, and monitor 

disease.   

 

Defining what tissue is what: 

      In order to perform the most effective and safe surgeries in 

the brain, neurosurgeons need to define what the different 

types of tissues are during surgery.  Normally, histopathology 

is conducted once the tissue is removed from the body - too 

late to guide intra-operative decision-making.  Golby, however, is working with engineers to 

develop methods which can give real time feedback about what tissue she is currently operat-

ing on.  This is of particular importance in the brain, where there is little opportunity to get 

margins around tumors.  Removal of excess could be detrimental, causing functional problems 

for the patient. 

     Golby utilizes non-invasive imaging, such as MRI, to observe the tumors in great detail.  To 

better correlate actual samples with imaging data, Dr. Golby is aiding in the development of 

the Advanced Multimodality Image-Guided Operating room (AMIGO) at the Brigham and 

Women’s Hospital.  The novel AMIGO suite integrates real-time anatomical imaging modalities 

including x-ray and ultrasound with cross sectional digital imaging including CT, MRI, and 

PET.  Intra-operative imaging allows the surgeon to be better informed when making crucial 

decisions during surgery.  MRI is more sensitive than the naked eye to residual tumor and 

could increase sensitivity with intra-operative implementation.   

     Current convention in the OR is to use neuronavigation: in essence, a GPS for the head.   The 

patient’s head is aligned to their preoperative MRI scan using landmarks both in the scans and 

on the physical patient.   The surgeon can use a pointer to designate where he  is on the scan.  

However, the operative field is changing during the procedure.  The image is not.   

Dr. Alexandra Golby, MD 
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     Intra-operative MRI (iMRI) is expensive and involves a highly specialized staff to function. Fur-

thermore, the surgeon is required to stop the procedure in order to obtain a new image.   As a 

complement to iMRI, VU Associate Professor of Biomedical Engineering, Dr. Michael Miga, is in-

vestigating methods to update preoperative scans by approximating shift in the brain.  Updated 

images are created using data that is easily acquired through standard techniques, augmented 

by a predictive model.    The AMIGO suite can be employed to compare these theoretical models 

with actuality.   

 

Mapping Critical Regions: 

     Prior to the surgical procedure, Golby utilizes functional magnetic resonance imaging (fMRI) 

to determine what not to remove from the brain.  Motor and language tasks are performed, de-

pending on where the specific lesion is.  fMRI activation in an area of the brain means involve-

ment in that task.   

     Cortical mapping is performed during surgery.  While the patient is awake, the surface of his 

brain is stimulated with electricity.  Golby observes the patient’s response and maps the cortex.  

Critical areas can subsequently be avoided during the procedure. In this case, monitoring com-

plications is accomplished without the aid of imaging.  The patient simply engages in a task re-

lated to functions of interest.  For example, to test motor response, the patient could be instructed 

to wiggle their toes.   

     Diffusion Tensor Imaging (DTI) aids in identifying connections between brain areas- wires that 

carry signals.  DTI is the only way to view white matter tracts without sacrificing the patient.  Re-

cently, Golby was able to acquire intra-operative DTI for the first time!  During surgery, a tract 

can move closer or sag away.  Navigating the brain with preoperative scans is analogous to driv-

ing with an outdated GPS.  Inaccuracy of old data can have devastating effects, especially during 

the critical time when operating at the edge of a tumor.  Golby is interested in the location of 

these white matter tracts and their trajectory.  Integrating functional information gained from fMRI 

with structural information gained from DTI is used to coordinate and validate findings.  

 

Golby’s Opinion of the BME Major:  

     While Dr. Golby majored in physics and philosophy as an undergraduate, she believes bio-

medical engineering provides a great background for medical school.  Engineers think about 

how to solve problems, which is the key to making progress in medicine!  Technological solu-

tions in medicine are becoming increasingly important to diagnose, prevent, and monitor dis-

ease.     
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Advice to BME Undergraduates: 

     Golby stresses the importance of conducting research, in order to grasp how much 

work and time it actually takes!  As an undergraduate, Golby spent two academic years and one 

summer working in an immunology lab.  While conducting clinical stroke research in medical 

school, she was able to learn basic techniques, such as literature review and data management.                                                             

Her most influential research experience was in a psychology lab during her fifth and sixth years 

of residency. 

                                                                                                Golby gained invaluable insight into fMRI   

technique, memory,  MR physics, and psy 

chology.  Her biggest piece of advice is to 

find mentors that you work well with.  Her 

life has been shaped by the various men-

tors she has had.  While there are plenty of 

MDs working in academia, Golby said 

there are no PhDs who  can do medicine                                  

(without an MD).   Golby herself consid-

ered pursuing a PhD, but has decided that 

she is too far along in her career.   She is a 

big advocate of  MD/PhD programs for 

those interested in both  medicine and re-

search.  There are a million things she 

wishes that she could go  back and study!  

Golby advises BMEs to enjoy their time in 

school.   

     After a break last year, the elective “BME 290A: Service Learning in Guatemala” has returned.  

Spring 2012 is the third semester that the course has been offered.  Vanderbilt University BME 

professor Dr. Cynthia Paschal is elated to return to Guatemala and continue working with the 

Shalom Foundation.   While based out of Middle Tennessee, the Shalom Foundation does its 

work in Guatemala.  A large gap in health care quality and overall resources, such as electricity, 

make the service aspect of this course such a precious benefit to Guatemalan communities. 

     In the past, BME 290A students have delivered, repaired, and assessed medical equipment 

for Guatemalan hospitals.  This spring, Dr. Paschal and the students aim to develop training 

modules for hospital staff in order to improve their knowledge of the equipment. 

   

        An International Service Elective 
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     The base of the course is instrumentation and assess-

ment of medical devices.  Students learn very practical 

applications of their knowledge, such as using a multime-

ter, soldering, or testing an electrical outlet.  Equipment is 

borrowed from the nonprofit organization, Project 

C.U.R.E, in order to practice and gain familiarity.  If any 

equipment is unavailable for hands-on activities, students 

will research the items for future reference.  The scope of 

class material, however, is more diverse than engineering 

topics.  Students hear about the history of Guatemala to 

gain perspective on the country and to learn about proper 

travel health.  The class culminates with a trip to Guate-

mala during spring break. 

 

     According to Dr. Paschal, one of the most valuable as-

sets of the course is the immediate impact students can 

make with their engineering abilities.  The whole opportu-

nity is hugely empowering, because it is real and is not 

bound to just classroom applications.  Plus, Dr. Paschal explains the value of the service aspect: 

“Typically, the people who sign up have big, huge hearts, so they get large personal reward 

from the experience.” 

 

     Although a similar program is of-

fered through the Vanderbilt Initia-

tive for Scholarship and Global En-

gagement (VISAGE), Dr. Paschal de-

veloped this elective separately 

through the School of Engineering.  

Note that the BME 290A course is only 

open to juniors and seniors and is not 

offered every year due to fluctuating 

demand and other variables.  Get in-

volved and take advantage of this in-

credible opportunity when you can!   

A student works on a circuit for medical 

equipment as part of BME 290A  
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     The Vanderbilt Biomedical Engineering Society (BMES) experienced significant growth in mem-

bership and programming over the course of the Fall 2011 semester.  The following were some of 

our most successful activities and accomplishments: 

 

Undergraduate Research Presentation: We hosted a Q&A session with a panel of 

five speakers, consisting of students and faculty, who all have extensive research  

experience on campus and elsewhere.  This event was geared towards younger  

undergraduates interested in learning more about how to get involved with research. 

 

Spring Elective Showcase:  We hosted a forum for all professors scheduled to teach spring 

elective courses to give a brief introduction on their courses.  Upperclassmen students 

benefitted greatly from this direct knowledge during course registration. 

 

Career Fair Preparation Meeting:  We hosted a talk by Engineering Career Cluster Chairperson 

Nancy Sibole on how to best prepare for the Engineering Career Fair.  Her insider’s knowl-

edge of the recruitment process helped students understand how to position themselves 

for success. 

 

Two Employer Meetings:  We hosted an employer meeting with Ascension Health, and  

 co-hosted an employer meeting with Smith and Nephew.  Our students gained direct expo-

sure to recruiters and were presented valuable information on the healthcare and medical 

device industries. 

 

Formation of Community Service Committee:  We established a community service  

 committee with members Joshua Shannon, Ryan Singer, Sean Fitzpatrick, Tyler Stanley,  

 and Jennifer Duan.  The committee is devoted to seeking out, planning, and organizing  

 ways in which Vandy BMES can give back to the greater Nashville community. 

 

     If you are interested in getting more involved with Vanderbilt’s Biomedical Engineering Soci-

ety, please contact Michael Gadebusch at michael.e.gadebusch@vanderbilt.edu.  We gladly welcome 

alumni and parent involvement. 
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     On September 27, 2011, representatives from 57 companies and over 400 students gathered 

in the Student Life Center for the Vanderbilt Career Center’s Fall 2011 Engineering and IT Ca-

reer Fair.  Students were provided the opportunity to learn more about employment from a 

broad range of companies, while employers sought to recruit and screen some of Vanderbilt’s 

brightest technical minds.  Companies that attended and recruited biomedical engineers in-

clude The Boeing Company, Smith and Nephew, ExxonMobil, Epic, Oak Ridge National Labora-

tories, Northrop Grumman, and Schlumberger. 

     Nancy Sibole, Assistant Director and Engineering Career Cluster Lead at the Career Center, 

was impressed by the overwhelming student 

turnout and the readiness that students demon-

strated before arriving at the Career Fair.  “All of 

the students that I saw were professionally 

dressed, and they were prepared with extra cop-

ies of their resumes to give to employers,” Sibole 

explained.  “It appeared that students had re-

searched which companies and industries they 

were interested in before the Career Fair in or-

der to use their time most effectively.”  Associate 

Dean of the School of Engineering, Dr. Cynthia 

Paschal, was also encouraged by the manner in 

which students carried themselves at the Career 

Fair.  “Students were poised and articulate, and 

companies realize that hiring students with these 

qualities will make their training processes eas-

ier.” 

     In feedback data received at the conclusion of 

the Career Fair, employer representatives 

seemed to be equally pleased by their experi-

ences with Vanderbilt students.  When asked to 

rate on a scale of 1 to 5 how this event compared 

to similar events at other schools, 69.2% of company representatives gave an “excellent” rating 

of 5, and 30.8% gave an “above average” rating of 4.  No scores of 3 or lower were received. 

     With the Spring 2012 Engineering Career Fair on  February 16, 2012, Sibole offered advice 

to students still determining their post-undergraduate career plans.  “It’s important for students 

to use these opportunities for career exploration.  In this tough economy, Career Fairs provide 

you the opportunity to gain an edge over the competition by meeting employers face-to-face 

and making a positive impression.  Students who market themselves well to prospective em- 
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ployers increase their chances of obtaining interviews.” 

      Both Sibole and Paschal stressed the importance of Vanderbilt alumni in paving the way for 

future recruitment opportunities here at Vanderbilt.  “Companies are more likely to return when 

they have succeeded in finding high quality hires for internships and full-time positions, “ Pas-

chal noted.  Sibole added, “Vanderbilt alumni are our best marketing tools.  When Vanderbilt 

alumni go to their companies’ HR departments or Operations Managers and become advocates 

of on-campus recruiting, their companies are more likely to participate in on-campus recruiting 

activities.  We always love to reconnect with our Vander-

bilt alumni and their companies.” 

Interested in Getting More 

 Involved? 

 

 

 

Here are some ways parents and alumni 

can assist Vanderbilt students in their 

career endeavors: 

 

* Volunteer to assist the BME department with 

design project sponsorship, guest lecture in 

classes, or provide industry insights.  Contact the 

BME office at 615-322-3521. 

 

* Facilitate on-campus recruiting for your com-

pany at Vanderbilt’s Engineering Career Fair.  

Contact Nancy Sibole at 

nancy.sibole@vanderbilt.edu. 

 

* Engage with our student-run Biomedical Engi-

neering Society.  Contact Michael Gadebusch at 

mchael.e.gadebusch@vanderbilt.edu. 

 

* Serve as a resource to current students by joining or updating your information 

in our alumni database, VUConnect, at vuconnect.com 
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    Before coming to Vanderbilt as an assistant professor of Biomedical Engineering, Dr. Hak 

Joon Sung was a resident faculty member at the Jersey Center for Biomaterials at Rutgers Uni-

versity from 2006 to 2009. Since arriving at Vanderbilt, Dr. Sung has continued his research of 

biomaterials, particularly the interface of biomaterials for vascular and stem cell engineering.  

 

NSF CAREER Award: 

 

     In 2011, Dr. Sung received a National Science 

Foundation (NSF) CAREER Award. This is an award 

given to exceptionally promising young faculty 

members who conduct science and engineering 

research. His reward is a rare case in that it only 

took one submission to receive funding from NSF 

for his CAREER Award. It is very common for 

young investigators to submit multiple times be-

fore being rewarded.  

     With the pledged support of the NSF for the 

next five years, Dr. Sung will be focusing his ef-

forts on developing a library of shape memory 

polymers to be used to program particular poly-

mers into an injectable vascular patch. Ideally, the 

patch can be injected in one form and then navi-

gate its way through the human vasculature to the 

damaged site, such as a blood vessel.  At the desti-

nation, reactive oxidative species (ROS) would trig-

ger the change in shape of the patch to ultimately 

repair the perturbed blood vessel.  

     Currently, invasive surgeries may be required with the implantation of tubular structures to 

repair damaged sites of the vasculature.  The potential to develop a vascular patch with these 

shape memory capabilities that are able to adjust upon exposure to ROS from an event such as 

an oxidative burst would be very helpful in the repair of blood vessels, especially when proxi-

mal access to the damaged vessel is prevented. Optimally, the amount of invasive surgeries to 

repair damaged blood vessels would decrease as a result of this new technology. This is still a 

Dr. Hak Joon Sung 

-  
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futuristic idea, but there has been progress, according to Dr. Sung, and steps are 

being taken in the right direction to design an “intelligent” vascular patch for 

blood vessels.  

     In addition to the development of a shape memory polymer based vascular patch, Dr. 

Sung has proposed the establishment of a web-based collaborative effort for biomaterials 

and tissue engineering between undergraduate students at Vanderbilt and the Korean Ad-

vanced Institute of Science and Technology (KASIT). Dr. Sung also strives to develop a sci-

ence program for gifted KAIST students that will give them the opportunity to conduct re-

search here at Vanderbilt University over a summer. In the long term, Dr. Sung hopes to cre-

ate more of a web-based community to serve as a monthly journal club between KAIST stu-

dents and those at Vanderbilt.  He also hopes those students who are given the opportunity to 

do research over a summer at Vanderbilt will continue to participate in collaborative re-

search even after their ex-

perience.   

 

Opportunities for Research, 

Courses Taught, and Ad-

vice to Students: 

 

     Since his arrival at Van-

derbilt, Dr. Sung has had 

several undergraduate stu-

dents as part of his bioma-

terials lab. He currently has 

12 undergraduates actively 

researching under his 

leadership. Dr. Sung keeps 

an open door policy and is 

open to discussing re-

search opportunities avail-

able in his lab for students 

interested in the field of bio-

materials.  

     Dr. Sung is currently in his third year of teaching BME 103, which is an introductory course 

focusing on biomaterials- his area of expertise. In the past, he also has  taught the elective 

BME 280, which is an Introduction to Tissue Engineering. Dr. Sung encourages students that 

are interested in the field of tissue engineering to take this course. BME 280 is unique in that 

review of research papers is used as course material to facilitate discussions on cutting-edge 

technologies and techniques for tissue engineering applications.   

 

 

 Drs. Sung and Duvall talking with graduate students from left to 

right Mukesh Gupta, Rucha Josh, and Lucas Hofmeister . 
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business. Sales figures or earnings 

will show how your business is grow-

ing.Some newsletters include a col-

umn that is updated every issue, for 

instance, an advice column, a book 

review, a letter from the president, or 

an editorial. You can also profile new 

employees or top customers or ven-

dors. 

 

 

This story can fit 100-150 words. 

The subject matter that appears in 

newsletters is virtually endless. You 

can include stories that focus on cur-

rent technologies or innovations in 

your field. 

You may also want to note business or 

economic trends, or make predictions 

for your customers or clients. 

If the newsletter is distributed inter-

nally, you might comment upon new 

procedures or improvements to the 

Inside Story Headline 

A Contribution to the Biomedical Engineering 
Department at Vanderbilt University 

My/Our gift commitment to the Biomedical 

Engineering Department is $________________ 

over the next  _____________________years. 

Year  1  $_____________     $______________ 

Year  2   $_____________     $______________ 

Year  3   $_____________     $______________ 

Year  4   $_____________     $______________ 

Year  5   $_____________     $______________ 

  

To start my/our commitment, I/we have provided $_________________.   

  

Please send annual reminder notices in the month of  ______________________________. 

 

  

 

 

NAME: 

_______________________________________________________________________________________________ 

PREFERRED ADDRESS: ____________________________________________________________________________ 

PHONE: (h)__________________________ (w) ___________________________   

(fax)___________________________ 

EMPLOYER: ______________________________________ TITLE: _______________________________________ 

VANDERBILT DEGREE(S) or AFFILIATION(S): _____________________________________________________ 

_______________________________________________________________________________________________ 

 

EMAIL: ____________________________________________ 

  

Please Remove Back Page And Mail With Your Contribution To : 

   

Gift Processing, Vanderbilt University,  PMB 407727,  

2301 Vanderbilt Place Nashville, TN   37240-7727 

  

ASK US ABOUT CORPORATE SPONSORSHIP (Email: Michael.I.Miga@vanderbilt.edu) 

Supporting BME 
The Biomedical Engineering Program at Vanderbilt is continually striving to be the very best biomedi-

cal engineering program in the country.  Your support will help us achieve that objective.  Please con-

sider donating to the program—this will directly impact the resources for our undergraduates, the 

quality of the cutting-edge research taking place here in our laboratories, and ultimately the visibility 

of this very unique program. 

     - Todd D. Giorgio, Ph.D., Chair of Biomedical Engineering 

Please make checks payable to Vanderbilt University. 

  

I/we wish to put my/our first gift to work by placing it 

on my credit card: 

 ___ VISA     ___Mastercard 

  

Gift Amount: _____________ 

Card Number: _______________________________ 

Exp. Date: __________ 

  

_________________________________________________ 

Name as it appears on Card: 

  

_________________________________________________ 

Signature: 

  

(Personal Gift) (Company Match) 

(Personal Gift) 

(Personal Gift) 

(Personal Gift) 

(Personal Gift) (Company Match) 

(Company Match) 

(Company Match) 

Signature_______________________________________      Date __________________ 

(Company Match) 


