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Preface 

Education (MITIE). MITIE is a multidisciplinary education and research institute of the Houston Methodist 

Hospital System and Research Institute in Houston, Texas.  The educational mission of MITIE is to provide 

efficient, simulation based training to health care providers in practice in the fields of procedural and 

complex team performance with the goal of improving patient care and safety. The research mission of 

MITIE is to develop innovative technologies and procedures, to expand the understanding of surgical 

disease, and create novel educational platforms resulting in advances in surgical and procedural care while 

improving the operating room functionality and safety.  

 

This report presents the wide spectrum of clinical and translational research underway in MITIE.  Offering  a 

unique platform incorporating sophisticated technologies  and simulated environments, investigators from 

the Methodist Houston Hospital, University of Houston and other partner institutions have come together 

to perform innovative research with the specific goal of improving the practice of procedural medicine. 

From improving the process of surgical training and  assessment, to multiscale modeling the biology of 

surgical disease and the impact of procedural interventions, the unique MITIE platform gathers scientists 

from many disciplines and institutions to preform exciting work.  For more details on MITIE and the wide 

scope of educational and scientific initiatives, visit the publications line at the MITIE website:  

www.mitietexas.com  

 
 

    Barbara Lee Bass, MD                           Brian Dunkin, MD                                           Marc Garbey, PhD 

       Executive Director                                Medical Director                     Director, Research Integration Program                                                                                                                             

We hope you will enjoy this annual report on the 

research activities of the investigators at work in the 

Methodist Institute for Technology, Innovation and 
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1. Research in Training & 
Assessment 

The practice of state of the art surgery demands that surgeons and others who perform invasive procedures 

have access to ongoing training throughout their long careers.  Given the extraordinary pace of technical 

advances in surgery ʹ from the introduction of new devices, instruments, and procedures, to the 

introduction of transformative technologies such as hybrid imaging - procedural suites and robotic devices, 

the need for non-patient based hands on training has never been greater or more challenging. 

 

At MITIE, we combine research with our educational programs. MITIE investigators are working on projects 
to improve the efficiency of procedural skill 

acquisition using hands-on training in simulated 

environments. Others are creating curricula to 

define the components of skill proficiency, while 

some are developing novel assessment tools to 

determine if the educational programs have 

been successful. The goal is to improve the 

educational and training program to ensure that 

practicing surgeons can efficiently and safely 

acquire new skills to incorporate into their 

practices for the benefit of their patients. MITIE 

enables the medical professional throughout the 

nation and the world to realize the mission of 

the Houston Methodist Hospital System ʹ 

delivery leading medicine to patients safely and 

effectively.  
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2. Clinical Research & 
Quantitative Modeling 

A review of history shows that the discipline of surgery goes far beyond the technical performance of a 

procedure in the operating room suite.  Examination of key milestones in the birth of the surgical discipline 

reveals that knowledge of human anatomy and physiology was essential to the creation of a surgical 

procedure.  Similarly, understanding the biological basis of disease allows for identification of opportunities 

to   intervene   and   cure.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

imaging technologies, precision surgery to deliver a personalized procedure is an opportunity on the 

horizon. This exciting new field is the focus of several research teams using the MITIE platform.    

dŽĚĂǇ Ɛ͛ newest ͞ƐƵƌŐŝĐĂů͟ 

tools are based in the 

computational sciences. 

Facilitated by advances in 

c o m p u t e r  b a s e d 

technologies to model 

s u r g i c a l  d i s e a s e ,  

computational models 

allow assessment of the 

impact of interventions 

on human anatomy and 

disease progress ion. 

Us ing  ind iv idua l i zed 

p a t i e n t  d a t a  a n d 

e x q u i s i t e  d i g i t i z e d  

Breast Cancer Conservative Therapy  
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3. Smart Hospital Operating Room 
& New Procedures 

A core research theme for MITIE based investigators is to 

design an ͞ŝŶƚĞůůŝŐĞŶƚ͟ operating room , a room that will 

automatically collect and disseminate OR data ʹ technology in 

use , operative steps,  patient physiology, team function  - to 

understand the ongoing tasks and sequences of an operation.  

The goal of this research is to better inform the 

multidisciplinary operating room team of the activities in this 

sophisticated and high risk environment.   The research will 

improve operating room efficiency, minimize the risk of error, 

and determine optimal human performance and functions  to 

deliver surgical care efficiently and safely.  

 

The NSF funded Industry/University collaborative research 

center entitled ͞Cybhor ʹ CYBer-physical systems for the 

Hospital Operating ZŽŽŵ͟ gathers university based 

investigators at the University of Houston, the University of 

Florida, Gainesville  and MITIE based scientists together with 

industry partners to identify new technologies, procedures, 

and engineering methods to create a smart operating room.  

The research will define new opportunities to create safer and 

more efficient operating theatres to improve patient care.   
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4. Multiscale Modeling of Complex 
Biological System 

Basic medical discovery has long moved from the Petri dish to the animal model to clinical applications.  

Similarly, in reverse, clinical observations often lead to hypotheses for testing in vitro or in vivo models.  This 

process of translation from bench to bedside is often hampered by differences in scale related 

to species differences, imprecise  

biological assessment tools, or  

Inadequate molecular, cellular, or 

animal models. The application of 

computational methods for multi-

scale modeling, integrating models 

of molecular and cellular activity, 

tissue mechanic and physics,  

provides alternative tools to 

investigate the impact of disease or 

a surgical procedure on patients.  

Th i s  research  i n  mul t i sca l e 

modeling of complex biological 

systems, as applied to breast 

cancer and atherosclerotic vascular 

disease, is an active program in the 

National Institutes of Health 

multiscale modeling consortium.   
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Facts and Milestones 
- State of the art 34,000 square foot facility opened in 2011. 

- Accredited as an American College of Surgeons Comprehensive Educational Institute. 

- Accredited by the Association for the Assessment and Accreditation of Laboratory Animal Care (AAALAC). 

- Research performed in MITIE has been supported by the National Science Foundation (NSF); The Centers 

form Medicare and Medicaid Services (CMS) Innovation award program (CMS), the Department of Defense 

(DOD), the Houston Endowment, the Hearst Foundation and numerous other agencies and foundations.  

- MITIE is a co-partner with the University of Houston, and the University of Florida -Gainesville in the NSF 

ƐƉŽŶƐŽƌĞĚ�/ŶĚƵƐƚƌǇͬhŶŝǀĞƌƐŝƚǇ��ŽůůĂďŽƌĂƚŝǀĞ�ZĞƐĞĂƌĐŚ��ĞŶƚĞƌ�͞Cybhor ʹ CYBer-physical systems for the 

,ŽƐƉŝƚĂů�KƉĞƌĂƚŝŶŐ�ZŽŽŵ͘͟  

- MITIE serves as the home of the Computational Surgery Laboratory led by Professor Marc Garbey.  

MITIE by the Numbers 
- More than 23,000 learners, from eight nations, have trained at MITIE since 2007 

- Training has been offered in more than 25 different clinical and procedural disciplines ʹ from ophthalmology 

to heart surgery. 

- MITIE has served as a training and assessment platform for the introduction of novel procedures now 

included in the practice of surgeons at the Houston Methodist Hospital. 
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